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PREFACE 

Rapid and extensive progress in semiconductor technology has greatly 

changed the entire aspect of electronics, and is leading us to the 'Electronics 

Age'. 

With the advent of the 1970's, solid state technology has helped in both im­

proving and developing communications equipments, sound equipments, elec­

tronic equipments, and industrial equipments. The progress will continue to 

greatly contribute to the industrial world with today's modern information 

society as a background. 

Being well aware of the importance of its role, Toshiba intends to exert 

its utmost efforts to contribute to further developments in this field of in­

dustry. 

We take this opportunity to express our deep appreciation for your contin­

ued patronage of our "Toshiba Semiconductor Handbook". In editing the 

Handbook, we always endeavor to update the contents to keep up with 

reader requirements. 

The latest issue of "Toshiba Semiconductor Handbook" (1973 edition) cov­

ers all of the new items, including light emitting solid state devices. Also, 

profuse commentaries are added for a better understanding and appropriate 

application of the products. Further, we have attached English versions of 

the typical and representative items. This is in response to an increasing de­

mand for English versions, as the exchange of information and business with 

foreign countries is extensively increasing. 

We hope that this newest edition will receive the same favorable accept­

ance as our 1971 edition, and welcome your comments and recommendations 

on this issue. It would be of a great help to us in publishing the future issue. 

September 1972 

Susurnu Ishikarne 
General Manager 

Tubes and Semiconductor Division 

Tokyo Shibaura Electric Co., Ltd. 
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Tokyo Shibaura Electric Co., Ltd. assume no responsibility for various patent problems which 

may arise by employing the circuit examples presented, because circuit examples illustrated he­

rein are presented only as a guide for transistor performances. 

Keep in mind that in some cases chracteristics indicated in this Handbook may not be obtained 

because they are dependent upon the type, layout, and wiring method of the parts employed. 
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*r 
Z············lti:fNillUO)[R'l}iJ>-C~t.r.1,,~VfE*r 

4Jj:iO)f}j["f-

10il•i?f!ili Q~Hlff~'>J:.ffli,,t-.til:, 7"1-l'!ll~~K.J: ~ 

tk~O)[R'l}~fll!:vt-C1,,i-t. 

10~20 

21~30 
31~40 

41~50 

51~60 

61~70 

7-. J; "' F:/fJ, -to){tj! 
3¥% 
--<Jv'T·-l:uv 
77 7-.'T"' !1 -;..--11--
'11-=frg)'ffl~-7-. it-:ft'f- ;-- 'Y -j'O){f\,,f.: -4,0) 
7f 7 7-. '/-Iv 

5 Jj:iO))("f: 

-t;t"f:0)-?1, '-c1,,t.r.H~Jf10)1MifbO)qf{.§tJW·e;5 0:::. c 
~7.i':Lii". 

(f?JJ) 25GC11 : f~~Vli:'ill'ifi:25A, ffijil(!f/i[f:400VO)'li1f 

Vli:*r 

sooNnnA : 3¥~~ViE'ilV!E3ooA. i!U:tilt!m1nooov. 

£:fNill[iJ>P:Jf10)~l5Jt*rO)clXUM 

800FXD21: f~~ViE'ilViE800A, illifilt!t'!l.lE3000V, 

£tNillUiJ>P:Jf10)~iJIE*r 

~ -80~1VA~. -~ffl~1VA~~J:~~~~~ 

1 1JA:$'fUUIUc L"Cfi*z~§0)1Jf9J;~fl'l\,', -?J'tc 
7.i':'tX"f:~ J: ~f}i["f:vc J: I) i'tlfijlt~;h "(1, 'i't. 

llJ:i 2JJ:i 3JJ:i 4JJ:i 5Jj:i 

)("f: ?iil:"f: )("f: ?iil:"f: -t x_ * 
l lJ':iO))("f-

"T1 1J 7-. J; O):fi[~~~:b L ;i:·t'. 
SF············-fill!'.O)"f"1'!J7-.J; (SCR) 
SH············7iliitffJ"f"1' 1J7-.~ 
SM············:gl[:/JfPJ"f"1' 1J 7-. J; 

2 lJ':iO)f}j["f: 

J£t-&3¥~1l!i'l'ilmfllif (:gi[:/Jr'il"f"1 v ;7.,}; n'.!Er~~3l'fr~mt: 

1ii'D Cili&.: A) ~-t-0)"£ 'iffJ1,,t-t. t.:t-=:t..1J,?iil,S\it 
R O))("f--C~h Lt 't C~VIE*rO) l JJ:i c /qJ n. 
3 Jj:iO))("f: 

'.IE:j\;-tt A,Jil'l~ll..tl::'ilttO)* i!!" ~ tc J: I) Ck~O))("f--& Jfj \,' 

'ii". 'ilff:fnl!il>~vct.r.1,,~-fr1ti!f:1,,f[l![O)::Jc"f: ~ m "' t 
't. 

z 25V s 1400V FY 30000V 

A 501' T 15001' GY 400001' 

B 1001' u 16001' HY 500001' 

c 1501' v 1700.,,, JY 600001' 

D 2001' w 18001' KY 700001' 

E 2501' x 1900<'' LY 80000~· 

F 3001' y 2000~ MY 900001' 

G 4001' EX 25001' NY 1000001' 

H 5001' FX 30001' PY 1100001' 

J 6001' GX 40001' QY 1200001' 

K 700 'l HX 50001' RY 130000-?-

L 8001' JX 60001' SY 1400001' 

M 9001' KX 70001' TY 1500001' 

N 10001' LX 80001' UY 160000-?-
p 11001' MX 90001' VY 1700001' 
Q 12001' NX 100001' WY 1800001' 

R 13001' TX 150001' XY 190000,,,, 

YX 200001' yy 2000001' 
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4JJi0)1!\({"f'. 

lOil•l?lt L.i :Q)l1!1,,i!f{'}~ffl1,,i-fil'. M-l~JllllJ:~tC.l: 

IJ ~VIE:;i!'H·O)ii}~ c ~:!*t.i:!K7t~ll'i!'.vt-c1,, ii'". 

5 JJiO).:f::-;t"f'. 

~J!~*bL. 71v7 7 -:.,,, rJIW!O)Jt'"~~Jf.11,,;t-t. 

t.::.t.!. LI :to J:: V:Olt~~ ii'". 
(19\JJ S F150Gll: %M-3¥-~Jl[IUltVIE150A, '.:@ft}-1;tA,J!A 

~ll.ll::'i1tEE400V 0)-lBll:O)-lJ-1 1J 7-- !J 

S H300G 11 : %~3¥-~J11&1ltVIE300A, '.:iEm-J;t A-Jlii 
~Jl.11::1ltEE 400V Q)j\ili~ffl-it1 1) A 

!J 

SM 5 Dll : '.:@ft}~3\'b1ltVIE 5 A, '.:@ft}-l<t A-Jliirn 
11::1ltEE200V O))!jtjjlCiJ-it1' I} A !J 

{a) if-~ 7.?'Q)~~~" -?~tc7?--t J::? tr.Jl'!:Z:asH~ Q)Jii'; 
~~~Jj'j\,,"(1,,i-t. 

llJiO))("f'. 

D········· .. ····7', 7' ?:if*-!j-- ~ 7' !J ~*vi'" 

2JJiQ)1!\({"f'. 

25° C Q)31itfi:Afi: (Q) ~~ L ii'". 1!\({'.:'f'.lt 2 j;fj c L, 

1 m EJ 1t"fl3\'1J1!\!l'.:'f'.Q)~ 1 &~. 2 m Ei 1:1:.m1!\({~7r--t1!\!l'.:'f'. 
il•I? 1 ~~l1,,t.:1!\({~ffl1,,-:J:-t. 

3lJJ0)1!\({'.:'f'. 

JJ¥:J11Jc L-CAil•l?lt L.-:l: :O)("f'.~Jf.11," !lh\'/,Q)IK.0-~ 

~Li-t. 

({91]] D22A: gtf[Af(200Q0)7', 7-- ?:if*-it- ~ 7--!J 

(4) Jl))lf7.?' ·:.r? t-?~Q)Jl'!:z~EI Q)-6/J~i'i;;~ffl"'-ci,,;t 

-t. 

1*Q)~c 2JJiO)>c* 

~ffl*r®f~~VIE1ltVIEc~~·EE~~VIE*rQ)~ 

c ~:l*t.i:n~-e*v L -:i:-t. 

3lJJQ)1!\({* 

~ffl*r!!\({~*b L ii'". 

4JJiQ))(* 

@llilMRnX:~*b Li-t. 

5JJiQ).:f::-;{_* 

1 ii• I? Ml -:l: :0~1, ''i'~·. t.: t.!. L. :itltfJJ Q) t Q) tc It ttvt 

i-l<tA-. 

({11JJ 3 G 2 C 2 : 3¥-~J!\lf¥JIE1ltVIE 3 A. i!iit~'tlif:E 400V 
O)~VfE*r 2 00~ ffli,,t.:@1!&1H"~Jl.l(;C 
(-!! '/!J-!J ')I 7') Q)~¥JIE7--!J ')I? 

{s) -it1 1J7.?'7.?'·:.r?t-?~O)J:Rz~E!Q)~~71;;~ffl1,, 
"(1,,-£-t. 

1~ 2JJi 3JJi 4JJi 5JJi 6JJi 

:K* !!\({* )(* 1!\({!'f: )('.:'f'. bt'.:'f'. 

l JJiQ)>'c* 

m:nX:*rQ)~~tr..t "? -c{X*Q)>t"f'.~ffl1,,i-t. 

SF -lBll'.O)-lJ-1' 1J 7' !J (SC R) 
SFR JtdilE*rc-lBll'.O)-lJ-1'1)7--!J (SCR) 

2 JJiQ)1!\!l*c 3 JJiQ)>t'.:'f'. 

iie:ffl-it-1' I} A !J Q)'.:@m3¥-~Hff!TtVIE c %M--1<t MJ\~ll.11::tt 

EE~-lBll:Q)-it1'1J7--!Jc~:!*t.i::1171;;-C~bLi-t. 

4lJiQ)1!\({'.:'f'. 

iie:ffl*r1!\!l C!l!EVIE*rc-it1' 1) 7--!J)~*vLi-t. 

5JJiQ))(* 
1 >t'.:'f'.i t.:lt 2 )("f'.Q) 7 1i- 7.,.-:.,,, r -t:@llil%mnX:~:1;( 

bl.ii'". 

6 JJiQ).:f::-;{_* 
1 ii• ~Mli :O)l1!Hli{'}. t.:t.:': L~iiJQ) t m::.11ttvt-:J: 

-l<tA-. 
(ffe!JJ S F16J 2 HI : '.:@ft}3¥-~lllili1ltVIE16A, '.:@fi}-l<tA.­

l!flrnll::TtEE 600V Q)-lBll:Q)-it1 

1J 7' !J 2 {l!'!l~ ffl H'.:@1Jil%mnX:H 
(.iji1§~~71J) Q)-lJ-1' 1) 7' !J ;A. 

!J ')I ? 

SFR16J4BB:~VfE*rc-§:\!'.Q)-lJ-11)7--!J 

C%M-3¥-~lllfi:ilVIE16A, %~-l<t 

A-l!flrnll::ttEE 600V) Q)jfj- 4 00 
~ffl1,,t.:@1Jil%1'P.tff.l(;BB (.ijiffiilf, 

~7'1) ')Io/) Q);7-..!J ')I? 

t.i::to. m~ffl-!j-11) 7--!J 7--!J ')I nc-?1,,-C1t;::.Q)~~~ 

KJ::-::>"(1,,i-l<tA-. 

(6) -Y 1? cil!i:-¥~f*:ltiit "'.)~Q)Jl'!:zJ!kEI Q)-6/J~i'i;;~Jll 

"'"("'ii'". 
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2~Q)Jt* 

~jl:Q):jli~tr..t ~{X~Q)Jt*~-J!'J1,,~i". 

1 ~Q)x*I G I M I s I L I H 

~jl:Q):jiMl9E~~ I nr17l!i.i9:~~~ 17 -1 ,, -rj v ~ ~ 1-n ·ff!f~ 

3~Q)X* 

m!7l!i.~ (i/Jf'Fi:J:t,(:,,) ~~b L.{X~Q)X*:a:ffl1,,~-f'. 

-( 12 )-

Jt * ml 7l!i. 

v 30J;J.J: 300*~ 

u 300 9 1000 9 

L 1 9 2 1' 

s 2 ~ 4 1' 

c 4 9 8 9 

x 8 ~ 12 9 

K 12 9 36 9 

Q 36 9 100 ~ 

4~(7)~* 

;J§. Hi'~ :a: ffl 1,' ~ -t 
5~(7)-t:-;:t* 

~ 

MHz 
MHz 
GHz 
GHz 
GHz 
GHz 
GHz 
GHz 

~J!~~bt.., 711-7 7~,, rlflQ)X*~ffl1,,":ti". 

t.::.t.f. L. I :to .t V: Of:!:~~~ -t 
(f?IJ) S-HXl : mliel~468.75-9375 MHz O)"(t,'ff!f~ 



1 . ~ IQ 

Symbol I 
NF 
p 

Pr, Prn 
Po, PouT 
Rg 
Rr, Rrn 
RL 
Ro, RouT 
Rth 

rth 

Rth-• 

Rth-e 

Rth-r 

Rt her-a> 

Rth-• 

Rthcs-ri 

Ta 

Te 

TJ 
Topr 
Tstg 

td 

tr 

tr 

trr 

t.tg 

¥-~1*~ifb,:ffl\i "GtL ¢ 3t~~C3~.to .t U'~m 
Letter Symbols and Abbreviations for Semiconductor Devices 

General 

~ § 

•'fifm~ 
~ti'WJJWc 
A.)J~)J 

1:1:11Jm1J 
@%Jm'l:m:#L 
.A1J:m:#L 
~filf:m:#L 
lli1J:m:#L 
~:m:#L 

~rit~ID;#L 

~ilimml!mf/.i~ 
:m:#L 
~fiffl)~{llffi;,i1~ 
:m:#L 
~f.-$7 { Yfi;,i, 
~:m::tt1 

:1ilti~MN Ji'}] fil!rHitti 
mftfi: 
f~ir'if~.A jl ,, r 
fMJ~P.1:m:=l:it 
.A jl ,, r 1ilt~*12 
r .. i~1:m:tt 

mJl!llMflt 

?"- .Alliil.!!E 

~fifillml.!!E 

lbf'Fifill.!:t 
f*#i'liil flt 

ifil.n~rdJ 

rll1f:~ri;1,1 

J::,g{.~rHi 

itl!@J~~rHi ( jl• 
1:;t-I-'") 

'!':ft~!m 

Term 

noise figure 
allowable power dissipation 
input power 
output power 
signal source resistance 
input resistance 
load resistance 
output resistance 

~fj'ffl)Q)Wf~'m;)Jvc J: 7.i~V!EtPJZ~:jk~ thermal resistance 
Q) C: ~. 1&11-ffll(J)lliil.fltt.M!-iff)Q)fj'f~ Lt.:. 
ti. J: ':dli w.m 1J ~ fJ fPI ll£J::,gf.-t 7.i ii, a-:lf-
-t fifi. 
r - .Ai/ii',!!E (.A jl ,, Fml.!!E) :f t-:l:tff.jfltl transient thermal resistance 
lliil.J:it-~-c-. :j:~11-ffllQ)'~JJWi~ii'ilM'Jii!'.:lk 
AJJQ) C: ~. :j:~fifflllr..!!Eii>7J.$Q)fj'f~,~ 
J: fJ lfl&'frl1J ~ fJ fPJ.!i:J::~ -t 7.i ii• a-:lf--t 
fffii:. 
-filtl<::.l:t:tiX!\!i\fR'!?!ID~c Lt.r:"''N~Q)~ thermal resistance, junction to 
if. :f t..:l:l:.},iX;ltM4:{1@' Q) 13~~~~g#[ ambient 
~'i'§t-$ii• G7!-Jml*:f "(.'"Q)~g#L thermal resistance, junction to case 

thermal resistance, junction to heat 
sink 

:tiX~llli1:\tt. tt'i!t. :]\{llli:ik~ . .mllm*#t.r: thermal resistance, heat sink to 
nc J: fJ ~11::;-t 7.i. ambient 
~'l§t-ffllii• G .A jl ,, Fi -C-Q)~!~#L thermal resistance, junction to stud 

ft€Mt~gtf[ c Ji>F-li.h 7.i. :j:~Mtllli:ft. f&~!k thermal resistance, stud to heat sink 
EE1J :f t..:l:l:~HJJ. :j-;fjtt.r: t"I<::. J: fJ ~ft; 
-:f 7.i. 
~~Q) !3f.-!\Q))\:;J-i51Etc J:-:> -CQ) ~ ~ til ~ ambient temperature 
.ti.. R~·t1¥J:to J: 'Q(f-lMH®:]l{lllil<::. J:-:> -c1:1: 
~jtJ::~'t!!l~ 'Htt.r:1,,J:? t.r.. +73-vc-
~t.r:tfiil.fltQ)~JflQ)i:j:J-C-, -¥~1*~-Tii>:f? 
:tE-t 7.i~fil<::.lJ{g~~ .h.7.i~~Q)i.ffi!.g(. 
-¥~1*~-TQ)r-.AJ::Q)~~G.ht..:-1.i. case temperature 
Q)i/iJl.!!E. 

junction temperature 
operating temperature 

mEEa- l'JJ:tm L t.r: 1, '~~<:-¥~1*~-Ta--1* storage temperature 
ff L? 7.>Ull.!!E. 
,A)J..-{1J.-.AQ):lz:J::9ii'.:t-Q)Jitfc~•lii(J)10 delay time 
%t<::.J::,gf.-:f 7.i ,#,ii• G, l±!)J..-{1i, .A Q):l[J:: 
fJ ii>Jit::k~1pjljQ)lO%l<::.J::~-t 7.i "£-C-Q)~ 
ri.i. 
1±11J..-{1J.-.Aiit:lft::k~~JiiQ)90%ii•G10%£ fall time 
-c-iUfi.l}'-t 7.i Q) vc~-t 7.i ~r.n. 
1±11J..-{1J.-.Aii>:iit*m~ill(J)l0%ii•G90%:f rise time 
-C-:f:tl:1Jll-:f 7.J Q)~C~-:f 7.J~f/.i. 
Jtt!1fffiJ'ilV!Eiitl'JJ:1Jn'i'lfEQ):jlijj:itl!~~ii· G reverse recovery time (diode) 
:!11.~Q){ifilC :f "C'@l:fJi-:f 7.J 1*00. 
,A)J..-{1J.-.AQ)l'°ll1f:$7tGDJ'ft::km~MQ)lO% storage time 
rll1f:-t 7.J,~ii· G. 1±1;.1J..-{1i.- .AQ)Tll1f:~:B-
Q)J'ft::k~·lilfl)10%1c-fll1f:-t 7.i £-C-Q)~r .. i 
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ton 

torr 

Vr. V1N 

Vo. VouT 
Qs 

!:l - :/ ;t :/ir;yf,., td C tr 0)5f1J 
f;l - :/ ;t 7 ir;yri.i tstg c tr 0)5f1J 
A.1J'ii!1EE 
tf:l1J1@'.EE 

~··filj 
2. t- 7 :.... ~A ~ Transistor 

2. 1 . I- 7 /~A 'Y ~~ Transistor General 

Symbol 

BVcao 

BVcEO 

BVcER 

BVcEs 

BVcEx 

BVEBO 

bre 

brb 

::rv9!:l·"-
7.f,.11l11':fl\:•EE 

::rv!/}t·=" 
, !:l r .. 91l11':f*•EE 

::r v 9 f;l • =" 
,, !:lF"1~f*ff[EE 

:zv!/!:l·=" 
, pr fr;;1~ffi:ff[EE 

:zv!/!:l·=" 
, pr r .. i~ffi:'llEE 

=",,pr.--.:-
;<. Fs91l/f:ffi:'~EE 

n1&~i¥-<;t--1:: 7 pt 
:/ 7-

:;J[~J!l-<;t--t 7' pt 
:/ 7-

:;J[~J!l-<;t--t 7 pt 
:/ 7-

Ccrtt1 :flt 

5:E~:ff.::.f';J:filtljl'J 

I 
=" ,, !:l l~l'l:az-c·:z v 9 pr •ifO):;J[:Jfflilrc 
•EE~:tmX. -C, :z v 9 pr ;1'lVIEi.J:;1ti,$crc~ 
1.Jn Lfr&l>b 7.i f1Jlf:O)lli5:EO) :z v '7 pr mUrErc:. 
:tovt Q ::r v '7 :SI • ..-:: - A F.111@'.EE. 
--::-7-~J.&-c·::r v!l pr•ifO)jj[:Jfflilr.:::.• 
EE~1.JnX. -c. ::r v 9 pr 'flVIEi.J;;@.~1.:::.~1111 
Lfti:l ® 7.i # Jlf: 0) lli'.ZE 0) :z v !7 !:l 'fl VIE 1.:::. :to 
vt 7.i ::r v !7 !:l • = " ,, pr fk,il'IEE. 
"'°' - 7- • = ' , }t Fs1iC:.lli5:E0)1.i!:fft: RBE 
~•r&Jl:. :z v" pr •ifO):;J[:Jfflilrc:.mEE~ 
1.JnX. -c. :z v '7 pr •mt1.1>~,i:1JHc:.~1.J11 Lfti:l 
l>b7.i#Jlf:O):J'l§f5:EO)::r vi/ pr•mtrc:.:tovt0 
::r v 9 !:l • = ~ ,, !:l ik1'11EE. 
--::-7-·=",pr~~m~ ::rv9!:l& 
i\'O)J:lf!:JffliltcrtEE~1.JJ:JX. -c, ::i v 9 pr itt 
VIE1.J';i.MJHO!l11.Jn Ui:ll>b 0 {>j-Jlf:O):J'l§f'.,(Ell) :z 
v9!:l•VIEK:tovt7.J::iv9!:l·=~,:S< 
fh1•EE. 
..-::- A ~:tl'f5:EO)@JJl;IHR14'-e=, f;l 1.:::.:v~m. 
:z v !7 pr &i\'O):;J[:Jffliltc:. •EE~1.JnX. -c, 
::i v !7 pr 'WIVIE1.J';@.~1c:.~1J11Lfr&2".:>0 f1Jlf: 
O)lli5:EO)::iv!/}t•VIEK:tovt7.J::iv!/}t 
· =", !:lFci1•EE. 
::r v 9 !:l ~ll/i:fl-C:.:r- " ,y !:l •ifO):;J[:Jfflilrc:. 
'!IEE~1.JllX."C, :.c. ~ , !:l1'tVlti.J>;&~iC~ 
1.JllLfr&®0{1;i.!iO)lli5:EO)=", !:ll[Vltrc:. 
:tof't0.r-" ,, !:l • --::-7-Fr;;9m£:£. 
--::-;;<.t~:l'ih 

.....:-;<.t~J.'!l:! 

=,,pr:f~J't!! 
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turn-on time 
turn-off time 
input voltage 
output voltage 
stored charge 

Term 

breakdown voltage, collector to base, 
emitter open 

breakdown voltage, Collector to emit­
ter, base open 

breakdown voltage, collector to emit­
ter, with specified resistance between 
base and emitter 

breakdown voltage, collector to emit­
ter, base short-circuited to emitter 

breakdown voltage, collector to emit­
ter, with specified circuit between 
base and emitter 

breakdown voltage, emitter to base, 
collector open 

forward transfer susceptance, common 
base 
forward transfer susceptance, common 
emitter 
input susceptance, common base 

input susceptance, common emitter 

output susceptance, common base 

output susceptance, common emitter 

reverse transfer susceptance, common 
base. 
reverse transfer susceptance, common 
emitter 
Cc x rbb1 (collector to base time 
constant) 
input capacitance, common base 

I input capacitance, common emitter 
parallel input capacitance, common 
emitter 

I 



Cob 

Coep 

fmu:. face 

fab 

Go 
Gr 

f/fb 

fjfo 

9'ib 

[lio 

!Joh 

[Joo 

flrh 

Re(hie) 

Im(hie) 

hob 

::l v" fl ili:JJ~ 
_J=<t. 
fil 

= ' "' fl ili:JJ~ _t"l. 
_Ihl. 

s1t7U .:r- ~ .,, fl ili 
:JJ~il 

= ~ "'1-1 A.:JJ~ 
~: 

Mt::k J6WiUi-07El ~ 
L~itJTmlrEl~ 

?:Y.:J~!~:JJflj~ 

:l!tk~~~'lt:JJflj 
~ 
'lt:JJflj~ 

'lt:JJflJ~ 

'l'IEEf 111~ 
~il'it:JJflj~ 

?:Y.:~,-, './ 1-1. t' fl 
'.//; 

Jl~l~~ ::l './ 1-1°" 
fl './;;:.. 

~-;<.f~:i!H. fl'i'JE~{tfir:J-{, c rct~H-6X: 
V!Eili:JJ'~:JJ c :X:W:A.:JJ'~:JJ c ir:JJt illi'ffi 
dB -e~:h:~;h,6. 

= ~ .,, 1-1 ti§:llH 
= ~ .,, ;$< fc&:i!H 

3Z'.V!EH:\ :JJ 'mEEti~~ -C-ir:J ::X:V!EA.:JJ'lt!E re :X'-.j 
~6:X:W:ili:JJ•W:v~c~-:A~:i!H) 

// (::<. ~ .,, fl :}~:11!!.) 

// = ~ .,, "' t~:l'!H 
ill :JJ ::l './ ;t' " fl ~ - ;q0:tt!! 
'./;?., 

// = < .,, fl t1f:l:il< 

JJE{~fl! ::I './"" " ~ - :AJ¥'}1H 
fl './ _7,, 

f;R~1Hf5-~-A.1J 
1 './!c."-;$<''./.A. 

:X:V!Eili :JJ'ltEEti>~ ir:J ~Jt~-C-ir:J5i::W:A.:JJ'f!Jt 
EE~::X:V!EA.:JJ'ltmir:J~(~-.A.~:i!H) 

~~'Na%-7 F 
~fl'./;<. 

/.- C= < .., fl~:i!H) 
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output capacitance, common base 

output capacitance, common emitter 

parallel output capacitance, common 
emitter 
emitter transition capacitance 

maximum frequency of oscillation 
small-signal short-circuit forward 
current transfer ratio cutoff 
frequency, common base 

transition frequency (common emit 
ter gain bandwidth product) 

conversion power gain 

unilateral maximum available power 
gain 

power gain, common base 

power gain, common emitter 
voltage gain, common emitter 

mixing power gain 
conversion conductance, common base 

conversion conductance, common 
emitter 
forward transfer conductance, com­
mon base 
forward transfer conductance, 
common emitter 

input conductance, common base 

input conductance, common emitter 
output conductance, common base 

output conductance, common emitter 
reverse transfer conductance, 
common base 

reverse transfer conductance, 
common emitter 
small-signal short-circuit forward 
current transfer ratio, common base 

small-signal short-circuit forward 
current transfer ratio, common emitter 
static forward current transfer 
ratio, common emitter 

small-signal short-circuit input 
impedance, common base 
small-signal short-circuit input 
imped-ance, common emitter 

real part of small-signal short-circuit 
input impedance, common emitter 

imaginary part of small-signal short 
circuit input impedance, common 
emitter 
small-signa lopen-circuit output 
admittance, common base 



hoe 

hrb 

hre 

le 

Ieeo 

leev 

I coo 

Iesx 

KF 
Po 
Q. 

RE 

VAae 

Vee 

Vee 

Vose 

VeE 

VuE(sat) 

Vee 

Veeo 

Veuv 

VeE 

.lt ( -"- .A~:llB) 

lmlMH'-ffil-l'J-7 r 3(VfEA.:1:J'ilV!EiJt~<JJ:fAA,~"e<JJ, 3(Vft:lftb small-signal open-circuit output 
; 21 Y .A 'ltVIEx<tl±l::f:Ji7ffilrt:::.1JnX. l?.ht.:3(VfE'ilfE<JJ admittance, common emitter 

Jt (=; "'pr~:J1B) 

"" - A 'ltVIE 
pr - Y;t :,;-.-<:­
.A'm'.Vft: 
P<-Y:;{-7.-<:­
;t..flVfE 
::iv? pr'itVfE 
::zv?P<L..~ll:!i 

'm'.VIE 

.x. ; "' pr t!ii51E 

.x.; ,,,prl..~ll:!T 
'm'.VIE 

~~Will~~ 
::! v? pr~'.A:: 

-" - .A ~~~fl 
{i!Jji 

-" - .A 7J-ffil:J:!&#i: 
"" - ;t..JitiJ> t) g 
m 
= ~ "'pr7j-ffj)~ m 
AGC'itEE 

-" - .A ~~'ltEE 
::z v? pr~~'lt 
EE 
= ~ "'pr~~t!i 
EE 
:Je~ l±l :1J 'JIEE 

::i v? P< 'lt~t:::.VIE.tt ~ 'm'.VIE C/RV!E) 
= ; ,,, P< ~im11ia:::. vc. ::i v? P< • ~ -
.A rl.it:::.:ltf~<JJ}ff!:Jjfr'ij'lil[EE~i:JJ1Jn l.. t.:.~i)­
<JJ ::! v ? 21 'llD!t. 
-"-.A • = ; "' pr Mt:::.:ltf~<JJil(i: ... ~1' 7 A 
~i:JJtm. ::! v? pr. -"-.Ar,m:::.m~<!Jil(i: 
:1f P1'1lEE~1JnX. t.:.~if<JJ ::i v? pr mVlE. 
-" - .A~ ~j&t:::. l.."(, ::z v ? P< • = ; ,,, 
21 F.!Jt:::.~<JJJff!::Jf PJiVE~ tJnX. t.:.~<JJ 
::iv? P<m'.VIE. 
-" - .A • = ~ ,,, !;t Fait:::.:lt'f~<JJ @!~~#~ 
~. ::! v? pr • = ; "' pr ri.it:::.1\'1~<JJ]ff! 
:1f PJ'itEE~1JnX. t.:.~il"<JJ ::i v ? 21 'rlVIE. 
= ~ ,,, P< '11'.tit:::.VfE.tt ~ tltVIE CJEf.VfE) 
::i v? P< ~!m:fiia:::. vc. = ; ,,, pr • -" -
;.:<. oot:::.m~ <JJ~:1f P11!1EE~ tJnx. t.:.~il"<JJ 
=; "'!;t'm;lJIE. 

-"-.A·=~,,, ~-.A·=;,,,P<fY.!lRVIE'ltEE 
P<ibi'ltEE 
-"-.A·=;,,, m~<JJ~~~#<JJt~<JJ=;,,,P<·-"-
Mlt]~fl:l'ilm: .AfffllRVIE'flEE 
::iv?P<·~- ::iv?P<·-"-.AOOlRVIE'ltEE 
;t..flmlEE 

~ = ~ ,,, P<~~t&t:::. t...t.:.t ~<JJ ::iv? P< 
~ - .AF.!JJEf.VlE'ltEE 

~ .-<:-.A·=; ,,, J;tF.fJt:::.:ltf~<JJtltEE~i:JJtJn 
t...kc~<JJ::iv?J;t·-"-.AOOJEi.VIEm'.EE 
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small-signal open-circuit reverse 
voltage transfer ratio, common base 
small-signal open-circuit reverse volt­
age transfer ratio, common emitter 
base current, de 
turn-on base current 

turn-off base current 

collector current, de 
collector cutoff current, de, emitter 
open 

collector cutoff current, de, with 
specified reverse voltage between 
base and emitter 
collector cutoff current, de, base open 

collector current, de, with specified 
circuit between base and emitter 

emitter current, de 
emitter cutoff current, de, collector 
open 

overall harmonic distortion 
collector power dissipation 
stored charge 

external base resistance 
base spreading resistance 

external emitter resistance 

AGC voltage 
base supply voltage 
collector supply voltage 

emitter supply voltage 

oscillation output voltage 
base to emitter voltage, de 

base to emitter saturation voltage 

collector to base voltage, de 

collector to base voltage, de, emitter 
open 

collector to base voltage, de, with 
specified voltage between base and 
emitter 

collector to emitter voltage, de 



Vcoo 

VcER 

VcEs 

VcEV 

1 VcEx 

VcE(sat) 

VcER(sus) 

VEBO 

Yre 

Yrb 

Yr• 

Orb 

Ore 

Orb 

s., 
s,, 

:JI/PY·=" 
, 7fa9flt!£ 

::ivpy.,:,:." 
, ~ ri.i~%01t!£ 
::ivY~·=" 
"'7 rbl-tJ-7-71 
.=. :/ y·fia: 

.;:c. ~ 'Y !J. '""-
7-Faivta: 
.:c. ~ •') !J • ......::-
7-fa1'~!£ 
A:1J~1fiiiit~~ 
EE 
~·f[a: 

7":1JNM·&Mli 

1±1 :1J NMf>fiffl: 

IJ!i'ljJ rPJ ~~ {;f;IQ: 

:;][!jJ(PJ~~{;fifQ: 

~-7-00~~~~~::ivP~·=",~ 
rbiW:l'fiE'f!l'.EE 
-" - 7- · ,:,:. ~ ,,, 7 rk11c;fl't)E~:Jll;#L RaE 
~•mLt.::.c~~"vY~·=",~~ 
jl[l'fit:'i'it!£ 
~-7-·.:I:.~,7M~m~Lt.::.~~"v 
p ~ • = ~ .,, 7 raiW:l'fiE'lllt!£ 
~-7-·=~,~MKm5E~•EE~~~ 
t.::.c~~"vP~·=~,~M~ifiE~I£ 

~-7-~-)E~~-~~-C=",YK. 
~Lt.::.c~~:JvY~·=~.,,7M~l'fiE 
'it!£ 
:ftir5E~~%0~~~ c ~~ :J v p ~ • = ~ 
,,, ~ Fair!: l'fit:f~'.:EE 
::i v Y ~ • = ~ , ~ FaT~'.JI:il'. ::i v P ~ 
'i'[l'fiE~J11/1JJlc c {,ic 1::"-YH~VC. l'J: 
Vif-5E{rlic~ L t.::fiJ!Ji;.X:~:ti'i5E~" v P ~ 
'itffitic:tovt 7.i't!LEE. 
= ~ , ~ • ~-7-fa1W:l'fit:ft!£ 

A:1Jil!U-C~NM'f!l'.!£7!1rxt7".Jf.t1![!£lJ!l~.lt 

1±1:1Jil!U-C ~ NM1![!£11!l:Xt 7"Mm'.I£11!l ~Jt 

llllt1JrPJ ~ l±'r 1J•IE11!l.X--t A:1J'if!'.!£11!l ~ Jt 

:;J(!:IJrPJ ~'f!l'.1£l1!lJt 

2. 2. 7 ;t I'- I'- 7 / y A $' Photo Transistor 

Symbol I lJJi ~ I 5E ~ ~ t.::. Ii m §13 

In lltll'.l'fiE A.Jf.tJ't~tJ:H:kt~-e, " v Y ~ :Y~i!lc:;J[! 
1![!£~~1JJlLt.::.c ~l'fit::h6:;J(!'ii[l'fit:. 

h J\';'ii[l'fit: ;1;1!,5E~AMJ't~t~-e, ::z v Y ~ J~i!lc:;J[! 
1t!£~~JJJl Lt.::. c ~ifiE:h Mfi:l'fit:. 

faL rs£iiiliJJ\';L~~f,'O -IB;f.'OlJ!lrs£iiiliJJ\';'i'[l'fiE (50Hz) lc:XfL. J\'; 
lJ!l~ ml'fit:ii>3dB1!£~-t 7.i .m.llJ!l~. 

L W,\tlt 
H ffiM:li 
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I 

collector to emitter voltage, de, base 
open 
collector to emitter voltage, de, with 
specified resistance between base and 
emitter 
collector to emitter voltage, de, with 
base short-circuited to emitter 
collector to emitter voltage, de, with 
specified voltage between base and 
emitter 
collector to emitter voltage, de, with 
specified circuit between base and 
emitter 
collector to emitter saturation voltage 

collector to emitter sustaining voltag.e 

emitter to base voltage, de 

emitter to base voltage, de, collector 
open 
noise voltage refer to input terminal 

reverse voltage 

forward transfer admittance, common 
emitter 

reverse transfer admittance, common 
emitter 
phase angle of forward transfer 
admittance, common base 
phase angle of forward transfer 
admittance, common emitter 
phase angle of reverse transfer 
admittance, common base 

scattering parameter, input reflection 
coefficient 
scattering parameter, output reflection 
coefficient 
scattering parameter, forward trans­
fer coefficient 
scattering parameter, reverse transf­
er coefficient 

Term 

dark current 

light current 

light modulation current cut off 
frequency 
illumination 
radiation power 



2. 3. · .:J. = :; "" :,, 'J ;.. a :,, I- 7 :,, ~ 7. 9 • Unijunction transistor 

' Symbol ·I ~ Term 

, Iv 

: RBBO 

VBIEO 

VB2B1 

VB2B10 

: VB2EO 

! VEBl 

VEB1(sat) 

: VoB1 

Vv 

VP 

! 7J 

Symbol 

BVooo 

BVons 

hrs 

brs 

~-;:t.,'m'.V!i 

~-'-0flll~Wli]'I[ 
V1E 

~-;:t.,1 ·=~ 
.,. ~nmt.EE 
..{-;:t.,2, Ifill 
wt.EE 

~ - ;:<, 'm'.:l:iiH<::.V!E.tL :Q 'm'.V!i (Jl[V!E) base 2 current, de 
V EB1(Sat) 4: fl'!J-'-mll~{lf:K.~Vj-O ~ - 'modulate~ inter base Current 
;:<, 2 mmE-e; =, .,. ~ . ~-;:<, 2 rdit7)m 
V!EfiJ~ z. ~i". 
= ~ .,. ~ 'Jl~r-:V1E.n o 1':V!E · (Jl[V!E) emitter ctj.rrent, de 

= ~ .,. ~ mmEt7)-it !vMML 

1::.·- ~ A';(m.EE Vp tc.::!3vto'llV!E-e, .:i. =­
,; -\' Y ~ -)' " Y r 7 Y ,.:; ;:<, ~ b>:/&1':-t o 

. tc.&:,J!'.t.i::i!Jt1h0~.!1=. , . " ~ 'llV!E. 

. " 

emitter reverse current, de, base 1 
open : · · 
peak emitter current 

peak point emitter current 

base 1 to :base 2 resistance, emitter 
open · 

~-;:<, 2 ~:t&~l~tc.~fto"-;:<, 1 • = base 1 to .emitter voltage, de, base 2 
~ .,. ~ flllWIVIE'm'.IE open 

base 2 to :base 1 voltage, de 

// = ~ .,. ~ !Wl:/iil:~l~tc.~vto"-;7.. 2. " 
- ;:t., 1 fllli[(VIE'm'.IE . 

base 2 to !base 1 voltage, 'de, emitter 
open · 

~-;7.. 2 • = ~ "-;:<, 1~iit~t~tc.~vto"-;7..2 • = 
· .,. ~ ltl'Jm.EE. t .,. ~ Fdillii)!Em/E 

base 2 to emitter voltage, de, base 1 
open 
emitter to base 1 voltage, de 

= ~ .,. ~~;fllfl[ ~-7' l, 2 flljt-:'JllEZ-1Jll*.t.:~Jmtc.~ emitter to base 1 forward saturation ! 

IE vt o = ~ .,. :~ · ~ - ;:t., 1 ri.i11~1':1E~ r. voltage, with specified voltage between 1 

base 1 and base 2 I: 
oscillatiou output voltage, common 
basel · · 

= ~ .,. ~ 1':.EE-= ~ .,. ~ ilV!E~M;.tc.:tovt valley point emitter voltage 
o:t:l-A';(m!E. 

intrinsic standoff ratio 
(VD : Emitter junction forward volt-

age"70. 7V) ! 

Term 

'l -7'~:/fll:-e, 1-· v1 Y • '7'- r Fditc.~ breakdown voltage, gate to drain, 
1.iftiJm'.IEZ.f'IJ1Jll L t.:~K. 'l[V!it7) ~J~b>~ source open 

· Co1':1E. . 
r' v1. Y • · 'J -7'flllZ-:m.~ L. r v1 "/ breakdown voltage, gate :to drain, 
• '7' - r fllltc.~)JftiJfl[IEZ. f'IJ:tm L t.:~tc. source short-circuited to drain 
'm'.ti1Et7)~:f:lj;?>~ c 0 'II.EE. 

lllli:f.z~;lf-v--1::-/ ~ 1 - ;:<,~:11k 
"/ ;:<, 

A.1J-v-.i:: -j' ~ ";./ 'J - ;7..~ 
;:<, 

~~;lf-v-.i:: 7 ~ // 
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forward transfer susceptance, com-
mon source · 
input susceptance, common source 

reverse transfer susceptance, 



Ca 

Crss 

Gps 

flm 

fits 

flis 

firs 

flos 

In 
loss 

I ass 

Po 

ii Yoo 
:j 

Vos 

Yao 

:I Vaoo 

Vaos 

Vas 

Vais 

VAac 
Vemf 

VN 
Vp 

Rs 
Ron 

Rorr 

Y1s 

Yrs 

'il[)Jflj~ 

;f§l[ :::z '/ ;;· !I ;; 
'/.A 

Jl[!{~~:::z :/ tf !I 
;; '/ 7' 

J...)J :::z :/ ;;· !I ;; 
:/ 7' 

~~~ :::z :/ ;;· !I 
;; :/ 7' 

!:B 1J :::z :/ ;;· !I ;; 
'/ 7' 

r v1 :/'ltDlE 
r v 1 :/'l'[Dlt 

~t-?il'm9': 

r v 1 '/~*ii'~ 
EE 
r v1 :/ · '! -

A r.m1a: 
1r·- r · Fv1 
:/f"i'l[EE 
'T- r · F v1 
:/ftmtEE 

Y- r. 'l-7' 

r"imEE 
'7'-1-1 'J-
7-.!l:i,"i!IEE 
AGC'f,IEE 
~R9'~:1J 

'7'-r·'l-7'~~~'7'-r· fv1:/ 
F"9 tc~:JJ/f>11'KEE~ l'P:tm L t..:.~(7) W Ji.. 
'J -7'~;!ill 

'/ -7't~;lill 

'J-7'J'~;!ill"C"fv1 :/'!IEE Vos ti~-7E 
ll) C ~, 7" - r 'lifr Vas ll)~11::;7J- 6 V GS 

tc:%t-t 0 F v1 :/'ilVJf Io (7)~11::0-6.Io. 

'/ -7'f~;Jill 

r v1 :/vcmn?.SmUiE (Je:m) 
/'-7'~;!ill-Z:-'J-7' • 'T- r F.i:l~fil~ 
L. r v1 :/mEE Vos ~:tJnX.t..:.c ~(7) 
F H" :/'flW. 
Y- r tcm.n011w: CJe:Vft) 

common source 
output susceptance, common source 

gate to source and gate to drain 
capacitance 
small-signal short-circuit input 
capacitance, common source 
small-signal short-circuit reverse 
transfer capacitance, common source 
power gain, common source 
drain current and gate voltage mu· 
tual conductance, common source 

forward transfer conductance, com­
mon source 
input conductance, common source 

reverse transfer conducta:nce, common 
source 
output conductance, common source 

drain cuirent, de 
drain current at zero gate voltage 

gate current, de 

gate to source reverse current at zero 
drain to source voltage 

allowable power dissipation 
drain supply voltage 

drain to source voltage, de 

gate to drain voltage 

'/ -7' ~ml:/Iloc Lt..:. c ~ ll) 'T- r · r v gate to drain voltage, de,, source open 
1 :/r"iiHw'liiEE. 
r v 1 :/ 2:: '/ - 7' ~filK-4J. Lt..:. c ~ ll) F v gate to drain voltage, de, with source 
1 :/ · 'T - r F"i@:w,ifg'JtEE. short-circuit to drain. 

gate to source voltage 

gate 1 to .source voltage 

AGC voltage 
thermal electromotive force 

~'lif'ltEE noise voltage 
!::":/7-;t71IEE 'J-7-.~;!ill-C-, fv1 :/mEE Vos -7E drain to source pinch-off voltage 

~HJ:ll) ~ c 1::., F v1 :/'~VIE Io ~+7t 

J...1J1 :/ !::" - ti' 
:/7' 

'/ -7-.~m 

* :/JJ:J;m 
;t7~tft: 

J...)]7 1-· ~ ;; :/ 
7-. 

llll'i~~7 f ~;; 

~~ ~~0m7Ec7)8Ki-C-L~·i"7.>K 
"6·~t.i:: Y - i- • ,. - A n.imEE. 
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input impedance 

source resistance 
drain to :source on bulk :resistance 
drain to source off bulk resistance 
input admittance, common source 

forward transfer admittance, com· 
mon source 



Yos 

Yr• 

:YA 

1±!:1J7 i: ~ f; :;/ 
A 

ile:~l¥7 i: ~ f; 
:YA 

F v 1 :Y tf!:P!Eifa 
ll'l1*11c 

output admittance, common source 

reverse transfer admittance, common 
source 
temperature coefficient of drain cur­
rent 

3 . 9' { :t- !-= clo cl: "C1~»ft~7- Diode and rectifier 

3.1. ~1::t- l'ioJ:U•~~T:i'~ Diode and rectifier general 

Symbol j ~ § I Term 

Co !I' 1 :;t - F ~:I: diode capacitance 
CJ ~it~!t junction capacitance 
CT fzfjfflMJ~Jt capacitance between terminals 
b lm11VIE (miPfE{j) m.~<0*#<0 "ii c -e~r~JIW{:IJJ.i]KP!E:h forward current, de 

It 
iF 

lFAV 

b!ll 

IF!llCrep) 

Io 

ia 
lRAV 

la!ll 

I surge 

~Jm'llVIE 

11114'*Hl&tf!:P!E 
.:>fl;!eyJl!Jl'tlP!E 
-1:!." ,\,jjJiJIW{1![PfE 
< IJ 1.1& l...-1:!.",\,jjJi 
JmflP!E 
.:>fl;!ey!ff VfE'tlP!E ~ 
t.:: It!±! :1J'i![PfE 

l&it'*ile:'llVIE 
.>Jl;ieyile:f!tVIE 
-1:!." A,jjJi;ijftflPfE 
-1}--;/f!tVfE 

7./flPIE <0 ii[ PfE{i. 
~ ~~m. 

~ 11114'*fUL 
~ Sf;feyfli. 
~ -1:!."A,.iiJ{{j, 

< IJ 1.1& L. -CP!E L.~ Q ij~:IJJ.iJ'itP!E<T.>-1:!." A,jjJi 
fiti. 
50Hz, lEiJ;t{~rBl <0.>Jl;ieyJl!Jl'llP!E • 

rms forward current 
instantaneous forward current 
average forward current 
peak forward current 
peak forward current, Tepetitive 

average rectified output current (ave­
rage forward current, 180° conduction 
angle, 50/60Hz. half sine wave current) 

instantaneous reverse current 
average reverse current 
peak reverse current 

lEiJ;t{illl 50Hz <0mt1L~fiif""t:, ~-it1 ? 1v surge forward current 
'1) < IJ 1.1& L.<0t.i:~'-lt,\,jjJ\1![filffiti. (non-recurrent peak current, 50/60 Hz 

single-phase, resistive load) 
PFA v .:>fl;leyij(!lf!t:1Jta9': HIR~VfE~VfE L. t..: c ~ <0'tl::t.Jta 9': IT.> .>fl ;Icy average forward power dissipation 

fiti. 
TOR 

VR 

· Valll 

VR!ll(rep) 

V RMCron-repJ 

Vsurge 

:A~,,, 1: riv? 
~t.::lt*""# riv 
? 

n~ttEE(il[VfE{j) 

11114'*Hl!lf!tEE 
-!:!: !uiiJiJl!i:lt[EE 
;ilft'ltfr (ii[ DTE fiti) 
~'*irr'!tlEE 
-it!uiiJi;ilft'tlEE 
< IJ 1.1& 1....-lt ,\,JIJ{ 
;ilftf!tEE 
< IJ 1.1& L.t.i: L.. 
-itA,iiJi;ilfttf!:EE 

~ 11114~1iti. 

~ -it !uiiJiliti. 
~-=f <0;ilft1JJ.il tc.;/J11b o tf!:EE<T.> W:P!Efiti. 

~ 11114'*fWI. 
~ -1:!." A,iiJlfiti. 

<1J1.!&L.~~tf!:EE~~~<1J1.!&L.;ilfttf!:EE 
<T.>-ltA,iiJi{j. 
~Ob l?:ht..:~litiP<J:to J:: lf*fll:<T.> t c tc., 
< IJ 1.1& L.t.i: L.-ei:r.i;JJ11~:ho;ilftftEE<0-1:!."A, 

iiJi!WI. 
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stud torque 

instantaneous forward voltage 
peak forward current 
reverse voltage, de 
instantaneous reverse voltage 
peak reverse voltage 
repetitive peak reverse voltage 

non-repetitive peak reverse voltage 

surge reverse voltage 
rectification efficiency 



3.2. ~t!tEE1' 1 :t- t.: Zener diode 

Symbol 
I :1:Jl! [j I 7E ~ 'i ·--r -

tc. Ii 1m llJl Term 
-

lz '/ ;r: :r-ml'iiE J:lf!1i'.EE~ffi:tm. Jl!!'fl:il'iiEtMS.rJ:\'l L tc.~:®rc zener current 
:f;ytr.,;:~·~l'iiEfitl. 

lzM ~lf!l'lt'/ :r: ?--m allowable maximum (peak) zener 
l'iiE current 

Vz '/ ;r: :r-'il[f:E iI/!'fi:EE~:tmX. -c. iI!!'ml'iiEtMH,i\11 L tc.:l*IL~ zener voltage 
"C'V'):j'~'.iE~V!ErcUvt 6iJft'i'lrEE. 

rd itbf'rl'.!Mii: m'.iE ~ .:h tc.lii\~~flf:lc:f;vt 6 JiG~'il[l'iiEV') dinamic impedance 
m'.11:'.JC %t-t MltEE V') m'.11:'.. V') lt. 

r. -;; :r: :r-'ll[EEV') fil!ftl!ftV')m'.DK%ti""6'Y:r::l--•EEV') temperature coefficient of zener volt-
lffil.!fti*~ W'.ll!IJ{~. age 

3.3. "iiJ~~:E:1' 1 :t- t.: Variable capacitance diode 
-

I I I I Symbol J][ 13 7E ~ 'i tc. Ii rm rm Term 

I r !l'\t:lltW'.11:'..~ capacitance ratio 
I 
I Q Q Quality factor 

l c !j'\t :I: capacitance 

3. 4. I- IJ jj if 1 ;t- t.: Trigger diode 

Symbol I :1:Jl! 13 I 7E ;j!~ 'i tc. Ii ill?. rm Term 

IM qt;,_,liJlml'iiE maximum (peak) current 

bv 7' v - " ::t - /~ break-over voltage 
1!'.EE 

bi 7' v - " ::t - /~ break-over current 
'>J1i'fr[ 

Vop qt ;,_, llJlJ:I:\ 1J 'i'l!EE peak output voltage 

bvi/bn 7' v - " ::t - /~ break-over voltage symmetry 
"11EEJ<"~-¥J\f.'E 

a 7· v- !1 ;;!--/~ break-over voltage temperative coeffi-
~EEfil&f*~ cient 

3. 5. 7 r<? :,... ~ :i: ~5.ilt~-T Avalanche rectifier 

Symbol 
I 

:L1{ § I 7E ~ 'i tc. Ii ill?. ~Jl I Term 

Vz 7 /~7 ;/'/ ;r:~ iI/!1Jrt11c'JIEE~:tJ11X.t-:c t<-. Jl!!'fi:l'iiE:lMJ, avalanche voltage 
1*1l'.EE i5JHc:J:JiijfJf! Ut L'..ot 6 f.t)!IV'):lli'.iEV')J:lf!'itl'iiE 

IC :Ji> vt 6 JJE:1i'.EE. 
PaM -lj- - :;3Ji!'fi\'.)J 3Ji!1JIPJIC!ll,7£~F.,i. 'ffl.'.iE'ml'iiE~l'iiE L tc. c peak reverse power dissipation 

t<-1cj::f0m1J C qt ,z, M {ii[) 

4. §f;:Jt:1t 1 ;t- t.: Light emitting diode 

Symbol I :L1{ § I 7E ~ 'i tc. Ii m rm I Term 

Po :J'(;l±l:JJ radiant power 

B •tJr luminance 

he 50fL ~Jlr!'i1i'.VIE forward current at 50 foot-lambert 

'1/ 7!-i'fil:fll:T-5\'JJ~ external quantum efficiency 

.lp t." - !7 Jfi:J'UElJlt peak emission wavelength 
Ll.l 7- "' !1 r ;i, ¥{~ spectral line half width 

rV~\ 
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5. 1'\ ')A~ Varistor 

Symbol :iJ!i § ~ lt "£ t.::. It Im 'M 
AVF niA~EEtlffi.LlH 

6. "V1~Cl5&:*21f* Microwave semiconductor devices 
6 .1. v { ? IJ $J1l t- '7 ::,; :; 7. ~ Microwave transistor 

' 
I I Symbol :iJ!i § ~ ~ "£ t.::. Ii ~ Ii.§ 

'le ::ivP!;l"Af]il{6. 

Pose 9e~l±l:1J 
1s.i1 2 ~A.~:1JfU~ 

6.2 PIN!/ { :t- jt PIN diode 

Symbol I :iJ!i § I ~ lt "£ t.::. Ii Im Ii.§ 

.dQ !1"1-T~ ,,,PQ 

Rs Il[?Um;#C 
'I" =\'-,. 9 -\"'~$-~ 

r!fl 
~ 

6 .3. 7. T '!I -f 1) 7J 1'< IJ !/ { :t....;. I' St~p recovery diode 

Symbol I :iJ!i § I ~ • "£ t.::. It ~ Ii.§ 

Cp ?"-;t..~Jt 

Qs ~-11tr.J 
Rs fi[?IJ:!!f#C 
tt r7:/YYe:/ 

!71 A 

'I" j>~=f- ,. 9 -\7~ 
$-~r!fl 

7] '"(1,,fff"MJ$ 

6.4. 1'<?? ~ !/-'( :t- jt Varactor diode 

Symbol I :iJ!i § I ~ lt "£ t.::. Ii Im Ii.§ 

Cp ?"-;t..~Jt 

fc L-~!flJTmJrBi'.~ 
Le -c•,mm~ 

Ls Il[?JH :/ !I. P !7 
:/ ;t.. 

6.5. ~~it!/ { :t- I' Mixer diode 

f: Symbol :iJ!i § ~ ~ "£ t.::. Ii Im Ii.§ 

fu s:f:tfl;iimJrBi'.~ 

fLocal .fLO f,ij96mJ7B1'.f(( 
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I Term 

I Temperature coefficient of forward 
voltage 

I 

I 

I 

I 

Term 

collector efficiency 
oscillator output power 
insertion gain 

Term 

dinamic Q 
series resistance 
carrier life time 

Term 

case temperature 
stored charge 
series re!'Jistance 
transition time 

minority• carrier life time 

tripler efficiency 

Term 

case capacitance 
cutoff frequency 
conversion loss 
series inductance 

Term 

Burn out energy 

IF Frequency 
local efficiency 

... 



&NF 

NF1r 

NR 

I Jtl1Jn~4tu 
4'FsiJlili&:*1~-rn 
~ 

l±l :1J 'i!H'f .It 
ffl'J?ff:'l[::IJ 
crF.llf.'flrI!tl:!'i:tft: 
4'Fs1JJJ¥&:1' :/ l::' 
-!i":/7- I 

degradation of noise figure 
IF noise figure 

output nciise ratio 
local power 
IF resistance 
IF impedance 

p.6. 7J/ · 1 /J~ "J r 51·1 ;t- ~ Gunn diode and impat diode 

Symbol I ~ Fl I 5E ~);; ~ t.::. ft i~l r.rB I Term 

fo I %:fJNJlijiJ.ti:~ frequency of oscilation 
lopr !!iJi'r'WiiJiE operating current 
Ro illliJ!Ugvc de resistance 
Vaa lliiotR:~EE breakdo,,;.n voltage 

ii Voe ]l[ifiE'aj:EE de voltage 
Vopr iM'f·~EE operating voltage 

I VTH 7-v,,,:;..-,,;i,J-' threshold voltage 
I 'filEE 
i LIVR 'flli'.EEttl:7t de increment voltage 

I 7J 9'fjj~~~ oscillator. efficiency 

7. "If 1 1) A. 5' thyristor 

Symbol 

I, 

Io 

Is urge 

IaT 

Term 

~~ll[fr~ifiE Jl[~t}jirtHcJttt'c'ilturE~vlEIA-:2: ~(l)~~J'~ rms forward current, on state 
iJ!t. 'l:Ei&~;;;b'l'tl:illtft..:C(l):f&:kii'F'i'+f@:~1,, 
? . 

~lf'<tlll!l'lti'i!E >Uiffi:[.k:!.l~rcto1, '-C, fi§M!iJ• G~.ffilivci'fiE.h. instantaneous forward current, on-
0 ll~f)jfr•J"ilitiJ!E(7)~%°'flg. state · 

:ijZ;ley/li&'i'ti:i!iE average forward current 
-i±- IV JlJ[lliri'f~i'i!E if;(jffitk:rL~vc to 1, '-c, l>Jii&iJ• l?~t;iilvci'fiE.h. peak forward current, on state 

0 li~lJ.fffiJ'fliti'i!E (7)-J±- IVJiJlfu'L 
!W4ff~lil&l%'hl.h. '~Vit: Jl!IT~lLIJ:::/1\1~ -e, p;;';\M! 2: ~~.f~Fsi (7) lll&'itf£. instantaneous off-state current 

;)i(ifi'i!)ft'tillli:. 7' - 1' rffi!i!ct.J: 2:" (l)j'~)E~{lf: 
vc u ft 0 JlE.;.ffiliooti..·f[VfE(l)f~rfi\'fr!i:. 

-1±- IVJiJl/llH~.h.'flit llirfllfl1l:tl~)i.1§,-e, P~Nii 2: ~1WiFsi(7)Jl[&'fitEE. peak off-state current 
iJ1E J~if nn11J£. ,,., - i- ~:/ilct.J: 2:" (7) rn5E%:# 

IC to vt 0 PL\@~MitW:(l)-J±-Mil{@. 
5E1'iPf:ltJJlfWfl[ViE j{JJ,f'§ li'ililtl'I&. IB:t~:':.llll 180° i@Jifij (7) 2: average forward current, on state 

l!_c 0) /l[.!{'115'.iJ!Eo:>"f'~flli(. 

T- :./1'\1m l[~Ltl'J50i t-: 60Hz (7)j:!'i;J1t:~filj <:, Jill.IE surge forward current 
(7)-tJ-1' !I ;t-0) < I) JJR L,(7)t.J:1,'-it1Vl1i'l1tm 
fn3:. !i'.1:& T - :; ·mw: it ..:c (7) f!l-::k~'f ?G: flli!. 

-lt/0l1Jl.ii£(~iJ!E !Wi.filii.2:~11irai(7).i!fi:~1£. ti~ift1£11lil.OC. IT peak reverse current, gate open 
- i- !JNJ.&t.c c(7)J'~5E~1lf:vc:tovt7.i~~-Niil,m 
:h'~i'J![O)-J±- IV]i.Jiflli!. 

~~.i!fi:'mViE E~till.i 2: ~.lllifr.,9(7)JJEJ'!tEE. ~iflml1lil.J:lt. IT instantaneous reverse current. gate 
- 1' [jfjli'.;d.J: c(l):fi'f)E~{lftc:.:tovt01\!1;-Nli~ open 
.h. '~iJ!t (7) ~)a*f@:. 

-itlVM{JllllW- r 1r·- 1- 2:~m1\'irFfF,.i:Z.iJ!Eh01fi&:i:f!trl'iliJlE peak forward gate current 
'i'!tm (7)-J±- /u J!l'Hlli!. 5E*1l--it IV J!llJI~,,., - i- mm it 

::c 0) :l!'!ddi'f~ {@:. 

~%'111& IT - r 'm IT - r c ~mi'.\'llFf-f"'i~mh 0 ff~::1Jr"J~#iE instantaneous forward gate current 
i'fiE (7)~%°'111L 

U[iJ!E r !J 7i Y - IW;H!! 2: ~:H!ifl.iQJ 11~11.EE. ~ififlll1lll.oct.c "/:.0 gate trigger current, de 
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Ia NT 

Pt 
bvro 

VFoM 

VaNT 

VRoM 

(non-rep) 

VaFM 

VoF 

VaRM 

PaAv 

i'lf' r !I 7H'- 1-
~ii!E 

1*:/if'JIVIE 

1\'.ii!E2*'*FF1i:flt 
ll!i'i7'v-t7;;1-­
,,~,Ii:EE 

i'lf' r lJ 7H' - 1-
'l'lEE 
--it,Z,J!l{~'i:ltEE 

J:Eth'i!il!t-i± ,z, m 
:ili!'i!LEE C < ':> J!R 
Lt.>: L) 

--!tlvf!l'tllWi?'- r 
ma:: 
~~llWiY- r'i!it 
EE 
--it,z,Jm~Y- r 
'11:EE 

fl[ VIEi- !I ·Hy -
I, 'lifl:E 

--!tMiJW-r'if: 
1J 

J!:'ILh!i..'i'FFli 
;:$1- :/;t 7'*fFJ, 

non-trigger gate current 

I squared t 

Y - r 00:1&. ~itlmllfil.&. 11igmJl::~!i!ltJ: forward break over voltage, gate open 
.i: l7:l 1~l:E~{4'vc :to 1,' -c ~li!IU:: ••ra1l7:l 
ll!li}ifi'.iJ~fl.ll::~EE:a-::k~ < L-C ,, .., f.::. c 
~, ~3m:Kfillvc7-.1' ,,. -r-t 0 ~•'11:EEl7:l 
f@. 

$3mikf;!!l1c:to1,,-c, ~~-iJ>G••icii!E.h peak on state voltage 
01lil'l~~Cii!EKJ:..,-C, ~-c·-~K 
~ f Mltf£ (7) --it ,Z, mfi. 
~jfil~filllC:;f,;\,, -C, ~-iJ' G••icii!E.h instantaneous on state voltage 
0 llWi~rti1~mE1c J: .., -c. ~- c ••rF1i1c 
~ f 0 '11:EEWf-r (7) ~'*f®. 
ll!fi~Jl.Jl:::b\':fill-C-, Y- r OO:l&tc:tovt 0 ~- forward off state voltage, gate open 
c ~-FA91c:t.m:t G.h 01111{'1:[1£. 
Y - I, 001&. mJ:E3f:{tf(7) ii c IC)&Jl!f'ltEE peak off-state voltage, gate open 
:a- ii ?ltdlll'i~lltl::'li[EE(7)~W'.JfJ1L .:. (7)';1[EE 
-c-~-=Ht~Jfil~Jlllrct.i: G t.i: l '. l:Et'&--it ,z, 
llfillll'irnll::'l1:!Ht.:C-(7):J&;kiff!;iffi§:. 

non-trigger gate current, de 

?"- r OO:l&c:~•c~:filifki1ci::pjjn~.h7.> peak reverse voltage, gate open 
~ftEE--it ,z, W'lfi!'L J:Em--it ,z, llJfi~'l1:EB:t .:C 
(7)J&;kf;'f%}ff~. 

'T. - r f}fJ:/&, Hrl:El7:l%'fdJ(7) ii c <:, ~}];~Ji non-repetitive peak reverse voltage, 
~~liFA91C < I) ;I!& Lt.i: u:::.iJ>f-f G.h 0~'fl[ gate open 
EEl7:l:itSl:::k~t!;iffli'f. 

Y- 1, cl\it~itllffFa9(7)Jll!filEE l7:l --it ,z, JlJ\ peak forward gate voltage 
fi. l:Eflt--it,z,JlJlllll'iY- r'l1:EEl7:lc ~1:1:.:c 
l7:l:/ii::k~'J'~(@. 

1r· - 1- c•~IitfM':fFa9l7:lllll'l~EEl7:l~%'1lli. instantaneous forward gate voltage 

Y - r c ~iill\fiffil':fFa9l7:lilf>J!trE (7) --it ,z, )JJ[ peak reverse gate voltage 
fiR. l:E#i--it ,Z,Jl/ii2W- r 't[EEl:t.:Cl7:ll&::k 
~tf%}{t1I. 

mli'J!E r !I -Jl Y - r 'lti'J!E'd:'.ii!E L f.::. c ~ (7)i¥i gate trigger voltage, de 
Jli:/7:1L~•ct.>: 0 Jfi:.llfi l7:l r - r !'[EE. 
y - r c ll2:~'!ir .. i1cll!ft17fnJ "! f.::.ftitl!nrfiJ (7) peak gate power dissipation 
';1[!£'d:'.i::rJ1JJ:i U:. c ~ (7)~)]1~~(7)-lt !v.fift a ~m-i±,z,mY-r•b~~(7)•*~ 
'#fol 
Y-1- c!!§lt•fl,'Jq;:::.ffll{~ftlit-.:J:tilt!nfl:iJ(7) average gate power dissipation 
'11:EE'd:'.f:Pvi:i U:. c ~ (7)f;itg'ft1J:f~*:. '.\E 
flt"f ;ltg 11' - r mb f :t .:Cl7:l :l&*~t $1~1. 
l\!!d~MiJ' G~~-"llWi'l1:ifit'd:'.iJ!E L. f.::. c ~ (7)'~ average forward power dissipation 
1Jf~)k;:(7)f;itgf[([. 

ton (7)~$~ delay time 
mJ:E(7)@1JUt c tlffi./lt~{lJ:C:flWin~tcl!f;jfil L. turn-off time 
t.::. s c. 2¥J3m~fill(7) 11~mm11t L. ~WT~ .h 
-cw.0:11~nrtlrnll::~tt:a-@l1,l L. Y- r 
11:11Jl'l~ll.ll::~ttl7:l'ill1Jiffll~!§b:a-@l~-t 0 i c: 
(7) rr,T-F>'1J. 
'l'iV!Ent.:Cl7:l:/ft~fj(7)10%tcJU~ L t.::.~,Si; turn-on time 
n' G. ~~•EE11>:/ftWl7:lfi§:mo%1cf.1:£r 
-t-0"!~(7)1*~. if.::.?'-r1\'.i'J!E3mm~ 
~JJ,~;~EEntJ!t:/<J](7)90%1C r nt Q IC§ti-t 0 
'*f1ii'd:'.~h%'Fdl (td) c ""'· 90%11, G 
10%K. l"n' 01c§ti-t 7.i'*FFJ'l'd:'.J'L't>J:: ':> ~ 
Fa'l (tr) C \,'?. C..h Gl7:l~ -f* Ii ton= 
td+t,C:'/60. 

-( 24 )-



RaK 

RL 

dv/dt 

di/dt 

dir/dt 

Qr 

F 

7'-r·tJ"/­
rtlflllil'fi: 

:$l J\ifllil'fi: 
n!ii~J:1'f-• 

~@lli!~fi[ 

ff'.J1f;:JJ 

resistance in circuit between gate and 
cathode 
load resistance 
critical rate of rise of forward 
blocking voltage 

critical rate of rise of on-state cur­
rent 

critical rate of rise of reverse cur­
rent 
reverse recovery charge 
mounting force 

i± i!llJfilll!Wf~rO)gi:!~i:J:rO)~"f:-e. o tc~x.. c: xti•.A-:> t-:.~i\-lt., ,,,_ 1- c~liir~tc:fl:i:IE0) ... ~1 7 .7d: t-:.1t.1 ..,, 1::.0 
- ~ 

'/ ,AO)~ifY'C~;h.t-:.~ft-.a:~. ({JIJ IFor+bxM, Vno-VRX t.r. c) 

8. ;§l/jjR]ij-.f IJ A.17 Bi-directional thyristor 

Symbol I 
lnRM 

ia 

foT 

IH 

hi( 

hcRMSJ 

h 
ITSI( 

PaAv 

Pal( 

PTAv 

VD 

VDM 

VDBM 

Va 

VaD 

VaT 

VT 

VTI( 

1!:;\,M~nmm\ffi:IEO)~i\-$lliil.~-c:. {!:,.;_,~mkmEE~ 
J'!J:!Jn U-: c @" 0) ~flit: fig. 

~~,,, - 1- 'Yi:V1l 
1- Y ff • ,,, _ 1- :f:~1tffl1Tffil..§t:to .t lf T-1 • T-2 *!lffflai~ 
~it EE%~>a:-'l;W.:IEO)~{ll:c L-. ~:lm~!L~tc-t7.> 

. tc £'.' ~ t.r. W: ViE 7' - r 'm'.VIE. 
ili!::l'\f'itvtf 7'- H#l:Jilc·c-, T-1 • T-2~r .. i~:fnj:!Ji 

J'fi:~ .t lf1~-€t$lliil..§t~ H~~f4: c L-. 
~iffitkf~~fli1;0tc£:,~t.r.:f&'J'WIVIE'm:V\Efig. 

:Jml(•ji[Vft 

5/if~:lm~kVIE 

m:r~~VIE 
-IJ-- ::/'ltVIE 

3JZ:Jey -r - 1- ff!§ 
t'i\9': 
1!:;\,liIW- rff 
l§ti'l*: 
1LJeyW!'.:JJt'i\9;: 
;t 7 :!kfu~~EE 

.r-

~~7'-rmEE 
;;jf-; I- y 'fJ' • 7'­
r '~!E 

~~m:a:~-r 

50Hz '£ t-:.lt. 60Hz IGxiJ!l-C-. < I)]!& l_, 
O)t.r."' 1 -tJ-1 !7 1r/;1ii'i!EO)l'lfl*ffW{itl. 
,,,_ H41ffc T-1 i'.lffil-TfM1~1Jm*:0)3JZ 
:JeylJIFWfw. 
,,, _ 1- i'.lffil-T c T-1 i'.lffil-rr.,i·Jt1Jtl:\l~O) 1!: 
;\,MffWMi. 

WIVIE~ 
1!:;\,Mfig 
Y- 1- ~:/Vl:-e T-1 • T-2 V#ii-T-r .. itc < IJ 
71& Ui•vt i?h 7.> 50Hz ;J: t-:.lt. 60Hz TI: 
Wli!l'~EEO):/ll::k~lf4'fi!I. 

{!:;\_,~•EE~r ~:1m~~tc:to1,,-c, m:1EO)~i\-$ilfil~-e 
T-1. T-2i'.lffilr!lfltcm~0)1!:;\,Mmvit-.a: 
VIEU-:c @"O)'ftl£1lij\:"f0)1!:;\,~fig • 
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Term 

peak off-state current 

instantaneous gate current 
gate trigger current, de 

holding current, de 

peak on-state current 
rms on-state current 

instantaneous on state current 
peak one full cycle on-state surge 
current 
average gate power dissipation 

peak gate power dissipation 

average power dissipation 
off-state voltage, de 
peak off-state voltage 
repetitive peak off-state voltage 

instantaneous gate voltage 
gate non-trigger voltage, de 

gate trigger voltage, de 

instantaneous on-state voltage 
peak on-state voltage 



~~1*~ Jlt (J) &I ~ffij % 
Graphical Symbols for Semiconductor Devices 

~ii~!JijG7)f.:llbt<::.ffltt.: ~ '7)\:~% 

;:. .n i?G7)Jt:F:1tr~~~v t.. "(\,, ~-$-C-fitf:> ~ ]::-itA.. 

i-t. 
: In the Graphical Symbol Chart (below), Syi11l:iol letters 

ip.ay help to understand the definition of the/ function of 

Semiconductors. These are : --· 

A: Anode 

K: Cathode 

E : Emitter 

C : Collector 

B: Base 

D: Drain 

Description 

PNPit- r r7!.-:JA? PNP Photo Transistor 

PNP;t r r 7':-'YA? PNP Photo Transistor 

NPNif> l- }-7:,.o;J;:r.? NPN Photo Transistor 

P+~:f.JY~ft.~ 
11£ff.?,1J;!ift:}-7;.-;;A? 

P channel 
Junction Type 
Field Effect Transistor 

G: Gate 

S : Source 

T: T$rminal 

-h--E l.eJ C 

E~C 
IB 

G 

N+-1-.t.JY~k~ Nchannel -®=Il 
1[~~*r'7:.-VA? Junction Type G~(Sub$trate 

Field Effect Transistor Gi s~ 

P'1-"'°::t-11.-MOS 
:r..::.-..-.. ;...;t.;J. ;..- f™' 
1fl.~~W;r7:;..-:;x? 

N1--t";J'-11 ... MOS 
:r..::,,..- .. ;..-;t.;1(:..-Hft 
11£Jf.~* .. 7;..-:(;t.? 

P cJianaeJ MOS 
Enhancement Type 
Field Effect Transistor 

N channel MOS 
Enhancement Type 
Field Effect Transistor 

r!T\-o 
G~S 

N·f"l"';:t.JL,MOS 'Ncbannel 'MOS ~D 
.:::r..;..-..-,;..-7.,;J. :;,- Hf~ Enhancement Type Gi(Substrait 
'Cff.:!fh:!l!:'r 7;,...•;,;:J,,?; F.ield Effect Transistor G , S, & ("ase) 

N1-1'-i-JL,MQS N channel MOS -®=D 
7"-t ?"V')l~a ::,..:Jft Depletion Type 
1lff.~*r7;...-;;;r..,? Field Effect Transistor G S 

O?f.!IIl~~~:bi""'? ;¥ G7).~%1"1l&\fiij~~ L.f.J: \, '~it-.to J: lf# 
=f:il>?f.!IIl~t<::.~~fi."(\,,f.J:\,,~ft, ~~-t 7.J;:. c :ii>Jc­
~]::-t. 

'the Following Envelope Symbols may be omitted if rio 

confusion would arise :or if none of the elements of the 

device is connected to: the envelope. 

00 
Emvelope Symbols 

Ht ti! Description fg]ieie·l}1Graphical Symbcd 

r1 .-- r"l V'!l!!ltit'f· Di~de and Rectifier A :9 K (-fit) (General) 

>E11!EE Y1 .-- He Zener Diode A @ K 
l:. (l::ff-Tt~ (When necessary) 

1iJ'.£:1'<lil:Y1.--r" 
Variable Capacitance 
Diode and Varactor 

A @ K J:(}'~F7??:Y.{::t- Diode f £-.!: < 1.:;"f-:Tt ~ (When necessary) 

} •JtJ?'1:t-I" Trigger Diode ~ 
l1i1tY1.--r Light ,Emitti~_g Dio~e A .E} K 

p >/- l--it1 ') ~? P Gate Thyristor 
A-®;-K 

(SCR) G . 

p ;'°-J.-lf"1' IJA,? p >/-J.-it-\' IJ:t.? A~K, 
(SCR) (SCR) GK, 

R1i/!lJ-it1 1} A? Bi-;directional thyristor T,~;, 

i>l'llt.~ asymmetrical. A 9 K 

rCIJA? Varistor 

:lii'!:lfi Symmetrical ·s 
-+t-':..7.? Thermistor ~ 

PNPr7:.-Y7..? PNP Transistor Eye 
NPNt-7%:J7.? NPN Transistor EYC 
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}-- 7 :/~:A~ O)Ai::k)E~~c--:::> l°' ""( 

@Mcr7Y~A9~WCDMttr7J~~Cl)~ftc1.J::IJ~T. 

• 7Y:/A9KVTEL-Vi}0'1ltVTE~. ffi1Jni'iJ"fi\gt.1:'11t1£, 111Jt~ 

:k~CD:/OC:kllt'l'J'.ftlH.l::/OC:k%tif@: c L- -C %Iii':> G :ti;"(" Ir'~ T. 
•7Y9A9@M&•ttT0J:~ft*%M&J:<&WTo 

i:. HJ: r 7 :/9 A 9 &#?l)JIC.~;!J>{l:- oJ:iPG 'b' !'It~ c T Q 

~!lWaitr.91c.+7i?.1liHrHJi~c:fiilJ1'F~-tt oJ:iJ'G i, ~F'M" F:.:k 
-ljl]tJ: t. c ~T. 

• 7:/~A9l:J:, flt*~ffl~t°L"("lr't:mT-11'Cf:J:;t~;jS!., f~ 

m. lb~•MJ:~~*~1e~1.1::~-c0ot:2i0, m~~!f;ftt~ 
!f;f1cft:k%t~1c.xt-r o~x./J1:J:, m-=t-11' c 1:J:J'<tJ: ~ t:~ x.JJ 
& L-1.J::lttLlfl'.1:: I) '!-tth-. 

r 7 './ '/ 7' 9, !J" '( ::t - 1-' Cl) J: lj t.i:~~f*1!%fbCD!f'ti'I&~ Q 

fJ::'lfCl)-"0 C J..,-C, 'lt~B<J!f\fttiJt§)f''li\'lCiffi\.f{lC~f~fJ:*;!Jt, 

:1&::kJ:Er'i'f~El1.J:Ef Q*~ t.i:IZ'JT- u.i: ~ -c"' "if. 1YIJ;Hf, 1-

7 Y ,_;, ?-. !' tc-J:EltEEffi:IJn~ :h.t-::tk~C:)l!fJ!mtffil.J'ltb:I~ < t.i:? 

t-:~iflC.l:l:, '*"fCD$1t~;!JtfWli \ t.i: I) 'ltVfE;O>~:;k J..,, ::CCD{ffi 

* r 7 :/'/?-.Mc.l'JilJt~nQm1J11>::kc t.i: 1J. ::cti.11>~ G1c. 

&IltJ:#CD!lllJsl c t.i:? -c11tm~~:1Jn-i± J..,lii':> Q c "'? t-:frf\mt~ 

ii>~ i.:1!1c11, ;. 7 :/,_;,?-.!I ~m~ J.., -c J..,-:!: ? c ",? *t'!Ji": c 
t.i: I) "i f. Jm'ffi r 7 :/ '/ 7' !I Cl) :ift:j;:J:E;j:* ~ tli'./Ef 7-i ~ if IC 

It, r 7 './ '/ 7' !I Cl)~ifffl\lCjj'f~ J..,#}Qiffi\.!Jt c, tli'.}ECDl/Jf'fi 
;17'fL~-C:·J:J'1-f 0t~iffflliffil.J!t~'ffilC~jjJllC:l'-O\,' ""(\,':ff. 

:IOC:k%t!ftlH:J:, r 7:/~7-9CD~tfuH~\if!Jll3r~~~iE--t0t: 

lb IC~X. -c m:i:: G 1.l::v':IOC*fli'"t"'<b I)' (. :!oG CDfi(H:J:Hlillli: G-C 
\r'o~H;f~~l!t, ~-~14KJ:~"(";J;]ii11J~tL. r 7Y97-9 

CD~lc J:-:> -Cfili:~~IC. !..,-Cir''! T. '! t-::/OC:k%M c l--C l'.l:*§ 

xt:IOC:k%mr7J~X.Ji&l*ffl l-"("v'~T. 

~;tt:lji::*;:~:f'§c!:: (;!:, ~ll;!f c!:: I. ,x_ c .f>fil{'fi:j:l[;:~*1\{~~ii!E;t 
"Cl;l:f.t 01.tl.' c Tg .f>(l,)"t', ltt.::=ll 13 .tJ..tm:f'§ti\~tl) 0tt. 
-c~gc@, c(l,)=?(7,)m:f'§it>~ll;!f~~,~~~~~~~-; 

9.::c!::l;l:"t'@ltti:k. 

:IOC:k%tHU: G-C%10GtLo.-.::~:=£tJ:JJ:{§f;J:, r 7 '/~7-

!1 Cl) :;r_ ~ ';I 5, "" - 7-, ::1 v // 5 4i-l'f~ Cl) ';!ti!lt, 4i-Y'nli-=t-r.9~ 

1£, mnrn~. ti1tl'f~r.ffilst, 1*ff!.ffilst~~--t. ai..Gr7J~'1ftt 

l'l:fl'j]LfC.\'l'if]l!td!Jf*iJt(b oCl)~fl,fil k Jjlj k fC"it X. 0 (. c v:J:~ ~ 
f, ':l: t:?'j..$@]~~14'-IC J: ~ -C 'b~tJ: 1J ':): i"". 

•7Y:/7-5\;J::r_~ .._,t;, -'-7-;t,;J:('.f::tY//!JCl)'.)lj, 

v'ft°Lb' 1 llllff~ ~JHl\Iilff c J.., "(" .At±\1J@l~ &fJl.Jl)(; L-~ i"". 
tt~-cmI£%*>b::iv//5 • -'-7-FJJmJ:EVcB, ::iv//;r • 

= °' ';I 9 Fa9mJ:£ v cE :to J: l'.f1 ~ ';I 5 · --'-A F.ll11'.J:£ v EB 1c 

"?\r'°("~J!%~ti..-:i:-i-. mI£%M&tR:%-i-0mm11¥f7\1:J:, • 7 
:-'~7-..?[ifil:fj'(,l)!f;fffl; (BVcBo, BVcEo "/J::C) c,A:tJ@]~~{lf 

lC{i{#i""'.'i~M: (BVcER, BVcEx fJ:c) 1c.7jiPt\., -~ICl:J: 
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Jc 

'~'~" 
le 

'":er++ 
le 

(ci r©I1 LJTI Jc 

le 

(d+~+1 

Jc 

lc::===::::::::.-.LJ_.,...... 
BVcso 

VA =::L 2. ·y 7:Jt<::tiJ1 
r.: t!h~fk;lf.EE 

VcE 

VA BVCEs VB V!:& 

VCER 

VcE 

( +~+t le k::::::=::±:::::Ji__.. 
VA Vs Ve& 

BVCEX 

lHl~. -'-7-.m~ ~t-:n="'9~~~r7Y~ 
7-P~-fy~-tt~Tr7J'"t"', OORK"/J::~CDn::iv//;r 
'ilttE'.lEt-1\-'"t"'T. <:.tot~~[1(]1 fC~G~T. '!.t::.-9:_1fi: 
Tm~L-~Tc, ~Cl)J:'.JK1.J::fJ':l:~. 

BVcBo: =~ .._,pf,~1.ik'"t"'r7J::tv//9 ·-'-Afl.9:/il!: 
:k'<U1£ 

BVcEs: 1" ':IJ! • -~-AFo9~.lU~~Q)::iv~5 • 
1 ~ .._, 5 Fa1:1iiC::kmJ:£ 

BV cER : = ~ , 5 • "" - 7- r.1 ~ tMA: R c:-~k0'c ct: 
~ftCl)::tY//5·=~':1;t00*:k*IT 

BVCEo:-'-7-Ntt~r7J::tv//5·1~.._,5ooa 

:k'ilttE 
BVCEx: :r_ ~':I 9 • -'-7-.Fa1~}!f!,.{17A Ck~ 

1fr7J _::1 v // !I • "" " "' 9 Fa~ ~J;.:nt1£ 
<:. nG ::1 v //;: mJ:£CDFs9r7J:k1N~li~'2~ L-~Tc, 

BV cBo>BV CEx>BV cEs>BV cER>BV cEo 
ctJ: fJ ~'j-iJt, BVcBO c BVcES ft:k~"/J::,7)2~1'.l:<b 

IJ~-tl::A,. 



t.ni?'lltJ£5E~0)*'1'. @ll!IHkfl:l<::J:: 7-i~ft, ~~ 
~t.i:~IJ;fc~lr: '?v''C UIS"-~ T. 

2. ~-.A~:l1!P V(/ .?riil:k11EE 

2. 1. Z ~ ·:r ~Mii!r--<.-;(:JlJf!!:::i v ~ ~:&::*:tlEE BVcBO 

---<.-;;i(:JlJf!!tJ:t.:!it.~~-fE VB-

BV cBo vi ::i v r; !J • ""-A r .. i !J" 1' *- r 0) Mlt c. !:'/lifilli 
"t'T. ::t.V(/!J. ""-7.r,,i1r:;!l!•J£~i:Jl1JllT7-ic, ::t.Vtl 

!J • "" - ;t. r .. i fi'.: vi IcBO c ;r.. ~ ":! !J • ""- ;t. r .. i O)Jiiil-1<:: Ii 
IEBO) c. {., ""( {XO)lt/iiEt.itlilE:/1;~ T. 

I=Is[exp(&)-1]+1L (1) 

[ D D ] ' ;:,;:,1;:: Is=q L~Pn+ L:n• liW,\~1<::~1:.T7-if'Jffit.l:k-

.,. 9 -1' lr:J:: ?.'>•lilt C~:fl:l•lilE), h l;l: PN f~iS~Jiil:.'O)~ 
n•lilEl:.'T. Dn. D,=•-f-, 1EfLO)l'JA(,1)(5E;x. Ln, Lp=\!; 

-f-, 1EfLO)l'JA(,l)(ffe:. Pn. np=N ~'llJ{~0)1£fLilltt~c P ~f!fi 

JijtO)lt-f-~·· 

W-la':J1r:~1:.-t 7.>1tli!Elii:JJ1Jn1tJ£1r:1i%lA- c-ttfl'-irf, 1.\\1. 

•KM1..,-cnma~Ra':JK~:bll-t7.>M1te~1..,~-r. •~ 

a':Jl<::tii..\i!..T1 ICt<>l:J-o IcBo(T1) f<::j<j{.,'(, 1.ffi!.IM'. T21;::,t,; 
l:J- 7-i IcBo(T 2) Ii 

IcBo(T2) =IcBo(T1)exp[a(T2-T1)] (2) 

"('~:b~ :IV~ T. 
;:, ;:, 1;:: a=O. 075~0.1 "t', 0. 09 '/J• 0.1 Htlfl V~T. 
-171.\\'1*1-•lilE h Ii~ 2 (a) 0) J:: ? I<: i.\11./M'.fJtfl'ttt.i> I'! c 

A-cfJ:(, ~2(~0)J::?K.J£KJ::?""C.~T7->Mlt~ 

~ 1.., 'C "' ~ T. c 'b I? t.i>:EIJli:IZSl"t'i!l!/JJtiJltifiE:Ot1:_ i.:. -c v' o 

-T ("C) 

~2(a) 

-VcB 
~2(b) 

BVCBO 

n•n, i.111.•-ttfl'tt. 11t1£t:&fl'1te~"-7.>;:, c.1r:J::? -c~ 7-i 
i::. cii>"C~~T. IcBo 11-lfi!Hi Ge r 7Yy;t.!J"C;x µA, 

Si r 7 Yy;t. !J "('f;J:7'v -::Tftf<::J::? '( nA *-!I· - c fJ: 

-:>'Cv'~T. 

r7Y~;t.!JQ)::t.V(/!J·""-7.00K~l?K, "!II.Ee~ 

:bll"t ?.'> c, ::t. V ti !J ltiiSCD?:l!z)it.i> ::t. V (I !J .t.; J:: r.f.""-;t. 

ji!Q/Jfti] C:E1<::1itfii:CD~v'h"'-) l<::f/1\*{.,~T. i::.CD?:l!zM 
1r:t.i•t.i: 1J O)~•W-:0>fl':tE-toJ::? 1r:t.i: 1J ~-re., W,ia':J1r:~ 

1:.U:::';l-f-. 1Ei'L:O'~"';r..*;t.--¥-eflij.'C, r 7Yy;t.!J 

H*'l-L'!!!> 7-i Ge~ t::nsi O)*iii\'L~-f-R.\lr:*~~n-ci,, 7->fiBi 
'ilt-f-(Ge, SiIJii:-f-0)-'lft:?i-mgO))l-f-) et;J:t.:.~ilit,, $:1: 
O)f'Jm "'° '\' 9 -Ye1:. i; ~-ir 7-i ""t.i:t-:*1-m~11 n>tQ IJ ~ -r. 

) ,"Ta=50'C 
1 &O(S0'5'.----- ] 

____ c____ Is : 
k . ' 
l ) -· ' 1 80 (2.!i"C ______ j Ta=25"C 

-~----- s : : 
' ' 

-vce 
~2(c) 

Ve Ve 

""fJ:t-:ttm~:::: fi'.:J:: o~f;R:etJ:t-:tt~f;!\: avalanche bre­

akdown, -l' fl, fr.: J:: ?.'> ~ fff f'FJIH!::f.tt-:n~fff avalanche 
multiplication C. v' v' ~ T. 
(ft) .:: <Dt.i:t.O:h~~lt6 - 7 V J;l..l:."C.'::!i:ii!(J!)"C.', 6 VJ;J:F"C.'x~® c t.i: o 

.,, ~ 7-~fUt:t*llt®K,!'1,t.i: ~ :!:i"? ~ 7-~li!l"C.'t:t, II(l!ll:1lf<Di1!dl 
'llt'T-KJ:., -t11tvrttilliff.ho<D"C.'t:tt.i:~·t~li.>J\tffH'l'Jlll:ti!!l ~ i-ltA. . .,, .. 

7-lfl,~•)"'° .. Y '\'l:t-j".-'{"(5!1l'.!l!J'l-.P"C.'<D/illi'llt'Hll':1J•IO>II(ifMlf-"<D ~ ::.­
;t.1v5U&n::.J:., "t!E Ct~~ <D"C.'i". 

t.i:t.:nt~i'~e~x.t::Jiiil-. l§gil-~ 1- 7 :.;y;t. !J, !J· 1 * 
- nr:xtL,-c, t.i:t-:n1r:J::7->tlliffff*R M 1-J:•~a':J1r:ix;;:t 
L'~X.Gn~-t. 

M 1 

i-(~c:r 
(3) 

;:, ;:, L', VB=~O)fJ:t-'.n~f;R:i!lll.E, Vcs= ::iv ti !J • ~ 

- ;t. fl,it:PJJll'<itEEI:.' ~ IJ, n 11-lfiiHi Ge PNP r 7 Y y ;t. !J "(' 

3~4, NPN c.'4~7 ~-O)fj["(' r 7 Y y ;t. !J O):fjllJJil<:: J:: 1J 

t'R:5:E ~ ti.~ T. 
tJ: t:nm~ 1-J: 1- 7:.; y ;t. !J 0) :a::k ~m:.a:e ~Jl.5E 1.., ~ 

-r. vB 1:1: 1- 7Yy7.!l~H0)11:1ftfii:1r:J::-:>'Ct'R:ooi?n, 

G. '"('f:l:lttJ&mO) 0. 725 *· Si L'nf~I~. o. 63 *l<::Jt17tlT 

o ;c C.t.it~~a':Jf<::liti.J•ooi?n'Cv'~T. 

iliitJ£colbl:*fiHll.5E-toO)n, J:UJSO) vB L'~7.it.it, J;. 

'?? n !I i:r t/'~O)l:j:lO)~:;k5E~"t'jj!%5:E~:ft"Cv' Q:lill::KTIV1: 
BVcso 11-lfifif;J:, <lb o;!:ll.5:E•li1Efi9X itT ?.'> 'lllEL';;J;~n;c, 

O)'"(', VB L'l;l:fJ: <, -!N'.fr: BVcBo<VB c.'T. 

~{;l;:'<if;JEO)rl.J.•f*•l;J:, -:I"' 7--~{jtO)JiiiS~_Ll::iH~lc 

~% 1..,~TO)'L', -:1 "'::r-~f7\:'llEE Vz O)r.1\1.•~fl'ltvHt 
L'-tt.it, t.i:t-:n~f7\:'llEE vB lik- '\' !I .yO)fj!lilJ•1r:rjljf*'t 
QO)"C, vB Cl)f.lil.bl!'.%•1;J:JEC. tJ: IJ ~-r. 

2.2. .:r:~ ·:r~Bll1.i!r"t'1J:\.'~€iu.>:::iv??M:::*:'llEE. BVcBV 
~/XI<:""- ;t.~j:fil'"(';r.. ~ .,, !J 5E'<if:IJ!E)..jJO)~iSI<:: 

le= aoMIE+MicBo (4) 

;:, i::. Ir: ao l;l: ""-;t.~;l.1!!,0)';llilttlliljlfj$L'i". ;r.. ~ .,, !J l'lt 

ifiE IE 'b :;J. v r; !J 1.., ~ ~llifiE IcBO 'b~zm:a:mW:Qt:io, 

M L'tllifff~:f'l,~T. IcBO 0)? 'MJifi:ft'iltlfiE h 5]-l:l:~zr~>:c 
:fli'.WGfJ:v'i::l>O~fff~ttt~v'Cl)"t', 4- hl;t1!\Hll.L,~"t. 
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IE tit Icso IC.~A:-c-r-::> c:k ~<ts. Qi!ilJf'FR.\:fr'~J;; c' (4) 

:t\l:l:F.Jlljiic tJ: tJ 
Ic=:oaoMIE (5) 

I:. CD c ~ M iilX:r.t-c<-1§.;t G n:t-t. 

M~_l__ .1£. (6) 
- ao IE 

Ic ll M ICl*Jfl{i\..,, M l:l: Ven lcmJ{l(;L,;t't<Dl:, Vea CD 

~ ~iifUc;l>J"-t Q M (J)filHi(3):<\xH? 

log 11M" 1 = n log ~: (7) 

~;!<t~!§~IC!'Hl!:Qc (M-1)/M c Ven ii101'icnt n CD 

iM:*,'l!U.r. tJ :t-t. (M-1)/M-l ii' M-oo Us. :r, c ~. 

v CB l:l:J1t:(J)tJ:t.:':tL~1;\f;k:'i'!V£ c t.J: tJ :t-t. 

(5):<\l:l:-'-7-.l'll'!lf!.C:·i:l:~'iitiJlEJ:!!l$lli$n; aoM(=Ic/h) "'C 

~b~:/'LQl:.c::J::~L,:t-t. M <bl:.(J)~'fRiJV~~$lll* a <b 

ao lc{ti::ff: \..,:ti-. ao l:l: 

ao=f3or (8) 

I:. I:. IC i9o=f.2i!!P~, r=.;i:. ~ , ?<';,l:IJ$ 

c: :£:d:i ~ :tL :t T. 
Po Ii r 7 :/ :/ 7-. 31(J)-'-7-. 'filt~C:·ig Q W-trii11C:l:l'1:-:t f), 

IXA:l:-1§.;t G:tL:t i'". 

1 (W)2 .1-i9o=l-2 L , L=vDr (9) 

1:.1:.IC W=:ff'.X:Jy-:'.-;t..$/j\ L, D, r=k"h:t:':!'Ld.-';i;-:kt--1- IJ 

-Y(J)lJtiitxfi:, 1JLi\\i'l!E~. ~ifn-·e-9-. 

r~.;i:.~,3l~G-'-7-.~&~~:/'LQt--1-1J~c-'-7-. 

~G.;i:.~,31~&~~:/'LQt--1-IJ-\'c(J)ftl:, IX~~~;t 

(;n:t-r. 

(10) 

L.l:.lCDb, De=-'=-7-., .;i:.~ ,?rftl'!J{i!t(J):'.)?irxt--1- IJ-\'(J) 

ttllx5E~x 

~. ~=~-7-., .;i:.~,31m~(J)t--1-1J-Y~~ 

'i)i;~(J) r 7:/:/7-.?<'~l:l: L)>W, N.:;>Nb c VCv'°iT 

(J)T, f.2~$fto.J:.;i:.~,31~*r~M~~lK~\..,<t.l: 

I) 'i ·:t. 
~-;i..t§i'Ji!J.T, .;i:. ~, ?r~i1iE IE=-5£-elltbftVn, Qi-

7:,;:;; ;i.. ?r (J) ::i v !7?<*-ft~::J::1%13 ic~ L- 'i -t-. i- 7:,;:;; ;i.. 

le 

Vcs Vs 
~3 ~-;i..mm~::iv!731W~Nlt 

31(J)~'/ti1iEJ:!!l$lli$. a=aoM(=ftorM) l:l:, fil<v' 7[1E·t:i';J: 

fJor:::::l c: M:::::l l:"Ji:> '6 t:.lt> 1 l::'..)lI <, ~v'i!Lf£<:·f'i V cs 
=Vs C:l';J: M~oo c t.J: <:i (J)~ c t.J: IJ, aM ii l~oo ;!'. l:' 

~ft.L,:t-.r. 

~i!Li1iE:tl;J1pJli$ a= aoM i,);:fil~ -c· <!'.> Q p~ IJ 11-'!E I::'.. J;/J f p \.., 

.;i:. ~ "7 P<'l'tl'!i!?.c:(J)::1 v tt ;iilQt1£1:i:, .;i:. ~ "7 ?1Jz;11c ::1 \/ tt 
?<' }~o1J(J) 2 "?(J) PN tli111C :t t;:.;0; ~d~lt> 1:::. r 7 :/ :/ 7-. ?<' (J)!~ 

$li'iff'Jllil~Mflfi \..,, iltr}ill(J) BVcEo c IH11S"¥i¥JIC:~'°FJ: IJ :ti'". 

;:. (J) lJ{ c: 1:i: Bv cEo ::J:: ~J! it~J-r Q .;i:. ~ "7 ?r ~!i!?. ti: t.: N1l'tkilt 

EE VA: 

BV CEo:::::V A= V snv'l- ao 

.;i:. ~ -:t ?< • ~-7-.Faivct.tJ:tJ\:Q:tif!}.. Lt:~1J(7)JY!iJ1it!£ BVcER; 

BV CER= y 8 ._ / 1 IcsoCRn+rt) 
V vd 

.;i:. ~, ?<' • ~-7-.rai::J::iY!/'-177-. L,t:.~~(J);J!jlijEE BVCEx; 

BVCEx=Vs• 11_ IcBo(RB+rt)_ 
V Vd+VEB 

k° VC1\1ffelC ::t V !7 ?<' • .;i:. ~ -:t ?< F,~/~:/':T • 7-.1v-'lltf£VPT 

t::'..°'?v'LmRJlVC.7?-'i L- J:?. (1:.1:.K, Va l';J: BVcso tCl'l. 

1f't"1i L- v'). 
3. 1. ""-A.f#l;t;t::r. ~ PJ 9~;ljji:J v?98::k'l!UE BVCEo 

-::r: ~ ·1 9~;ljjifJ:ft:*1.~f;*!flfE VA­

.;i:.~-:t?<'m~~~C:OJt.l;~:/1.,-f;k:~, .;i:.~7pt~~•• 

~~*i9~-~*Kt.l:Q::tV!7PCff(J)R.\l:mlJ:t~ 

fJ l:l: ao 'd:Hlv,-c)XA;<:·~v~n:ti'". 

fJ l~~~M (ll) 

I:. C:. <: aoM= 1 tefJ: -::it:. c '!!!, -?"tJ:b"I? M= 1/ao= 1/ 

Cf3or) ct.l:-::it:.c '!!!, f3-oo ct.I: tJ :ti'". 

-?"tJ:bt>, ::t v !J Piltff Vea ;0:{fl<i,,~1Jl:J: ::t V !J ?<''/lit 
iJiEl'il:I c ~ c::0;.-.:: _ 7-. :O'Gff~M:l~ :!'LLv' ;t-9;0:, V cs "/JO.t.s: 

t.:'h3Ji\;~)<;O;;tg;::,,{'iJ:lt'(7)'1Jl'.J£ VA IC tr.. tJ :ti'"c, !~ffifFJfl 

M 1:::. J:. -:o L ~ f -t.i t- -1- IJ -\' c, .;i:. ~ -:t P ;0, G .;i:. ~ , ?<' "9:JJ 

$ r <:l:l:A'~:tL. :EIJ)Ji$ fto c:~zlfjlc~rj)![l\..,t:. ri9o=ao 

tr.. Q ~-\' I} -\'(J)~;Q;~ J.., < t.J: IJ' ::I\/ !7 ?<' 'lliJlE::l::Jt;t Q~ 

-7-.':fLitn::::f~ctJ:IJ:ti'". l:.(J)c~ f3-ooct.r.tl, tr..t!. 

:(1,:t~f'.![:O:Jtil IJ :ti'". 

i:.(J) c ~ M=l/ao c:'T"/J'G (3) A:J:. IJ 

(12) 

aoM=l ICfJ:Q ::t v !7 P'/t!£-.;i:. ~ -:t ?<'}i!~lf1.t.J:t.:'hift!£ 

vA-lc;l\J"L-L c12) A:::J::c< c. 
VA= Va•v'l-a0 

ctJ:IJ'i-t. 

(13) 

v A J:. IJ <b1J·~ "'' ::t l/ !7 ;$< ilt!£K ML,L l:l:, -'- 7-. 'iiti1iE 

Is lillfil:JHliJ IC/fiE:!'L i9 l:l: J:E-c·-r v A J:. IJ * ~ tJ: ::t l/ !7 ?<'. 

ffK~\..,L~~-~mi1iEnlY!~~ct.i:1Ji9nftc_t.i:1J~ 

-:r. /3 c ~·iJiEJ:!!l~Ri* a ::1:: ::iv tt ?<'Cff(J) ~lirk c L-'"C~ 
L-t:.t(J);0:rn 4-c·-t-. 

}..)J-'=-7-. iiltiJiE-:;E~, .:r:. ~ -:t P tliJ:i!?.C:lltbfP \.., Lv' :;>. 
J- 7 './:; 7-. Y OJ ::1 v 7 Y •i1iE le l'i(:lz;ct·c:·~b~ :/'L, 1:. OJ 
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00 

-co 

~ 4 ::1 v- ?' P1 flt!.E O')fltVfEliUl$ . 

, J;·? tJ:BiJJf'F;IR~'t'© ::1 v ?' 3l ~tt:a::l11!3 5 IC:.7R I.-;; i". 
lc=PIB+(/~+l)Micso (14) 

I§ 5 ©lil!&Jil0:fi\'.ilidlii VcB J: I) t VcE 't'T. ::z i/ !I P<''/II 

le 

VA VB 
VcE 

Im s ~ ~ .. P<"jg@J:IBO) ::r vii ft l:l\7JH 

!E:Q;g;i,,JiY;~©fi:6>1i VcB 't'>b VcE 't'>b*g- t.;. !i: Ii tJ: 

<, it.: ::1 v !I 5t'll!E:6;g;i,'jj~1i, c't &©~~Mllffi 
I ' ' ' . . 

. f'i~tJl-eg-~:t-. 

3. 2. IIDM&:IK8o.>nilltC: l.:-cO):i::: ·1 ~~id!l!IU:E:it'.*l 
(BV CER, BV CES, BV CEO, BV CEX) 

~:-'"7.~J:&tJ:t-:n~f*:, .:c.~ ... 3l~:i:&tJ:t-:toll1H~:lr."?1t' 

·MlcBO 
+--

RB 

Jm6 . .::c.~ <1P<° •;-'-7.f!!lfr.Jl&tfi: RB :a:jip;A.l;f,:~ 

<( .7j.'c ~ ~ l-f.::6;, r 7 :Y ~ 7. 3l 01ll!El!1f<{itli@llil&~~I<:: 

J: """C~"" "Cg- ~i". 

3. 2. 1 . .:i:. ~· .. i · -"-.?t.r,mr. mm: RB :a:-f.ft.A t.t.: ~~ 
BV CER' BV CES 

r,Y~7.51~~60.l:?K.A.7J•~0~~ .. 3l~~­

;;.rairr.;Jl&m RB Hf!.AL-"C!i/Jt'Fl-"C1t''!> l: g-, ::1 v !13l1ll 

ifiLldi, 

IcER-~M~Ic=Bo_[ 1 , aN(l~a1) ] 
l-aNa1 (l-aN)+ KT • (l-aNilir) 

, . · · . .· q . . lEBoRB 

MICB0(1+ K\RBIEso) 
(15) 

't'~~t'L'9:T. 1: 1: IC. aN liJl!Ji~m0~-;t,.~J:&1lll!ii!it~i 

·*····«1 ti~t§:!m01ii-ei". <& ... ~,,,i-3l0t!llJ'.iE*{tf:a:-lk: 
·Ii.> '!>OJ:Qtltft L- 1>'.'(~li.> (15) 'A:li=*f*0MrtiJ:a:-~ i" & ll'. 't' 

i". 

~::I I/ !151l.\fln1lll1it, MicBO lil"'3$0~ .... A-~'t'9M 

~t'L, -$9fii"'3~~~-.Am;jjt rb U"f-tijim;jjt RB ;a-]]!-:> 

"CIAt~ Rl.J©ml9n1-,y~;r,.3l0~-;;.:a:-JJi~"C• 

:n,, (15) ;tt0 ::1 v !13l1lll1ii IcER c tJ: l.J ~i" . .:r. ~ .,, ~ • 

~-;;r.rJJ:O;JJm{ ... {17.AtJ:&i'! (rb+R) ;a-1]!-::>"CV!tn'!>fl 

· V1t1t .i:.; '(1ll!E:0i~~~nii". 
.:r. ~ .. ~ • ~-.Aflll!ltt~· 1::t- 1-"li~JJitlm:OO~~~tJ: 

V-1 ~tt~~L-'9:i":6;, tili!!f!1llfrt:Vd 't'Jl'&~OO~i'fJtJ: V-I 

'lf'\l'tt~ t .,,."(\.~Q c i"'!> c, .:r. ~ .. 3l Jij{ ... {17 .A:6;1EfC:.tJ: 

""t:: l: ~ .:r. ~ .. 3l l±.A.:6;~ 1.J, ::1 v !I~ • .:i:..~ .. ~ Fill1ll!E 

1!1f<{itil~~ I) ~ i". i"tJ:b't., ::z I/. !I f,l .•• IB iJ;;j, ~ ,,, l: 

~li*$9i.l;~-.A:O>&f:lt•~n"C1t'~T:6;, :9!fr.1ll!E:a:­

l:if'!> l:~-;;.1t11it IB l<::J:'!>~~.Ail\;m (RB+rb) com 
!Ell1fF:O;.:i:. ~ ., ~ :a:-J®iA17 .A lr.:t-7.> I<:: ,IE. '!>1llfrt: (V41, gJ. 

J::) Jr.t.;."" t.:iey, .:r. ~ .,, ~ti>& t!:.A.ti;~ l.J, ::1 '<'!I~ '!!VIE 
li=*$9~.:r.~ .. ~~f?~-~~ ::IV!/3l·~~ .. ~flll 

flt!Eli, .:i:. ~ .. ~til!J:&t.;.t-:n'llt!E vA ~-e©'<""FL-*i" .. <::. 

0~1JOlfitt&mi:?~ c * i". ll*f*:*#ri~'A:-e.1§.x&n* 

i". 

MicBo(RB+rb)=Vd (16) 

M Ii VcB· VcE fC:.00f*i"'!>0-Z. '(16) ;ttli;i,'!> Vcs lr.xt 

· l..-"C, VcE 0~f(l: L."C:>f<llb&:tv:t-t". 1:0 VcE ~ 

BVaRl:~<l:~;tt't'l§.X.&n~~ 

(17) 

VcER fi Rs IC:.:t1~1¥.JK.&:.l±i11JL-~i"©'e, RB=O 0l: ~ 

:l!H) ifli1t'll1lif*iltlE~ 'h 't, <:. ©t!Eli, ~~ . .A • .:r. ~ .,, ~ 

. r.IHiiHJi~1*:1ll1El: l-"C BVCES 'e~:bl-*i"· 
~-7,:Qli*j:Jjj{O)~~ (R=oo0l:g-), r7Yy7-~jljl] 

t'Fli p ,lr.3tllic~ n'9:i". L 0 l: g-, ~l.\flt'L1lll.i!e MicBO fi 

r 7 Yy~pi0~-.A;a-J]!.,,"(V!fn CP+l) • Micso re.~ 
l-1t' ::I v ?' 3l ';l/jff l: tJ: I) ~ i". 

. j!M;::i V!/~';liilf lc11 v±•M:~-.A';l/jff lB11 (1:0~~ 
li MicBo) 0 P ffi~;h,, ~~fC:./llJ'.iE~n'!> le li~lt::i v 

' ' 

!I ~•lifE+J.l'fin•Uff-ei". ftJ::b't 

Ic=lc"+MicBo, Ic11 =PIB11 =PMicso 

.:tn~ x. 
Ic=P~"+MicBo=CP+l)MicBo 

~f*:'il!E<D:lii:jg;fiiri P-oo l: ·tJ: 7-> ::1 v ~ ~ · .:r. ~ ,, ~ 
Fa~1ll!E'e~ l.J, <::.t'Lliiltrl<:]l!l.....::t.:.i:? I<:: VA (z;; .,, ~ f~ 

J:&t.;. t-:n'l!t!.E) l: '.iE~ ~ nt.:'l!t!E-ei". 

.:t019::6>0) RB i<::Mi" 7->~f*:'il!Eli VA J: I) t i"-'"C* 

g-< VB.J:l.J;J,~< VA l: VB0f!ll©fiokl:l.J*i"· i"tJ: 

:b't .:r. ~ .,, ~it),.plii C * '!> l:~1llii!tl:!ll•i$ a(=aoM) 

lil J: 1.J;kl:tJ:l.J p li}tf<::tJ:'!>. ~4't' VcE :QlVA J: 1.J 

=*tJ: '!> l: ~, ';IJ£:6; i!ilG~i" 7-> !<::: "?t'L"C p f.ll}t I<:: J:!ll:bni" o 
<::. l: )[?~ l- "C 1t' * i"~ ~{it}i\\ 'e liz ;; ., 51 i±.A.:6l~ !J, le 
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ti~IC.tl!l:IJP t.. ~ i". t. O)tl!l:IJP'lltV!tti~llFH!mO)#t£0)i:::l!f:> 
::r v 9' ?l';llEE:a:i1"~lP.~-it, Ve O)~j.>li P C. le (l)~:IJP:a: 

~t::;t..~i". ~O)M•n•~~IC.EIJ, •1tBmM1t:a: 

7Ft.., p-oo O)c ~VA fr.il!i'illi:V<:~~i". 

Rs C.~{;lt1t£E(7)M't£:a:~7(a)lr.7Ft..~i". ~7(b)lr. 

BV cER C. Rs (7)00-f* C. IcER C. Ru 0) OO-!*:a:7F L- 'Cb IJ ~ · 

i·t1;i"-'"C fol CMtt:a:7F t..it ~ O)"Ci". 

Ic, 

VA l BVcEs Vu 
BVCER 

VcE 
1!!:J 7(a) Rs c~tJ::'l!tfE">ll@~ 

Ill!( 7(b) 

~8 -'-7-.tll;tfi: Rs c:x:." ,,.?lm; 
m Rs :a-tif!A. t..t:% 

· 3. 2. 2 . ....::-.A:l3 J: rJ:r." .,, 111r.Br.lc Rs, RE :a:mt.A. t..t-: 

~ii 

~ 8 O)J:? Ir. ""-.ABm Rs, ;:c. ~.,, ?lBm RE :a:~~ 

t..t::~ii • .x. ~,,. 11mVt1r..i: 7->•~l!}Ji(l)t::lib, tt~n.~tit 

tEEt.i;:;k~ <: t.t. IJ ~i". 

?'j.Jlll:r. " 7 ?l l'Jl;m RE ;a;~ o~i;(l) ::t I/ 9' ?l tli!f le' Ii 

I. ' 1 01 1 i9Rs I 
c =p s Rs+(fo+l)RE X B 

RE t"1 le' :t?~&~-lt~i"O)"t'lj.:0•17CD~V!E~Wi$ P' Ii 

«' PRs 
/J'= 1-«1 Rs+(/J+l)RE 

«' . aR (18) 
Rs+RE 

« 1 .cou!Hi-'-.AmtmcotV!E~tM$-ciit:J:<:, ;:c.~ "'?t 

m:L1l?.lfil!m-C: RE :a:mv't::~ii. i11J.:U!, tV!Eijiji:Ol~~coJE 

tV!E-Ciit.l: <:' RE ~:a:mt.A. :t" o~i;lr., RE Ir. J: o~JifF 

m :a:;;I§" x. t.::fli-c::t-. 
(l3) :.tc. (18) 'A;iO•e:., RE ia-~.A.t..t::~i;O)t.l:~Mlt 

.a:.n. 
(19) 

(19) :A;-c~:b~n.o ::r v9'11Mttli ~s <::lF~n.:c~ 
i!E C.IH!1. l-"Cv' ~ i"iO;, ~ l{e)CI) J: ? 1r. RE 1r. J:-:> "CV A' 

7J~~{t. (., 'i :t". ' 

3. 2. 3. ;:c. ~ "' ?l • -.:-7.F.fl~j!_,{ 17 .At.. t::~i;BVcEx 

Micso 

le -

[j'gf 9 ""'~.,, ?l. -.:-:;<.rdJ~~.,{17:;<. t..t:~· 

1%1 9 CD J:? IC;:c. ~ "' ?l • °"-.AF.fl:a:)!_,{ 1'. 7 .A t..t::% 

0) ::r v 9' ?l 111j!{)\'tt;/£ Ii BV CES 0) fi!IJ;l.J: Ir. t.i: fJ ~ :t". •Vt 

Rs :a:tifi.A. t.. t.::~}i; C. fiiJC J: ? Ir. :r. ~ .,, ?l1J®iA 1 7 .A :O;t~ 

fl!h\ltu vd w.r-c~ o~~ 1J. :r. ~ "'11tt}..,i'iE 1J ~-itA,. 
Micso 7Jt/i1Efl, ~ i:::lib, rb "CO)tlj;£E~Tfi'>:, ;:c. ~ "' ?l • -.: 

-7-.Fu11tEE VEs c. vd (l)jitij~:a:-r~~-t..t::C. ~. 7±.A. 
:o;tQ fJ ~ :t". t. (7) ~1*%1tfl';I: 

MlcBorb=Vd+ VEs 

le 

BVcEX2 
VcE 

1§10 "'-~ .,,?l ·-'-7-.fl!l;a-;!J!A{7:;<.t..j::.!:~'7J::rV9'?ll:l:l:t.J~ 

VEs fi'>:~:IJPt'o c. Mc. VcE CDJitii~(l)ftiii~:IJPt..~i". 

~lOi:I: VEs :a:~X.. "C~{;ltMtt:a:~7F t..t:: <bO)'"C, iltrU\iO) 
J: ') IC - ,9 O)'fil'i~-C: r ~ Y ~.A ?l ii;!lilJ{-j= t.. "C v' o c ~, 
•tttl!mi.M!\ fJ ~i". ~MttCD i::- 9'flili BVcEX C.11¥1'! 

fl,, ?X:;:i; '"C lj. x.. ; fl,~ t'. 
BVcEX=Vs•-/1 Icuo(Ru+rb) (21) 

V Vd+VEB 

3. 3. 1<-.,...7- • 7.JL-- (~:J«lt) iliE Vn 

::r v 9' ?l mii. :r. ~ "' ?l mii1r.j!,,{ 1 7 A~ i:~wi" o c. 
miitfll0)~2,Ji:OtW,\:;k~f1.~:t". ::r v 9' ?ltlJ.U:~:IJpt.,;, 

::r v ?' prmitllll~Z.ffl!:a:W.\::kt.."Crr<: c., "?1,,1r.1';J:.x. ~ .,, 

?l jll~~Z.~lr. ~ -C:JJJ~ (., ~ :t". t. (l):!!i.~& ::r I/ 9' Jl • ;r. ~ 

,,. ?l Fa9~tltl7 (Punch Through ~ t::l:I: Reach Through) 

C.ii¥rJ. t.O)c ~(7):1 I/? ?l'llt£E:a:,,~Y7'•7'/v-1tEEVPT 

cv'v'~i°. 

V PT iiJ;!!!~~ II'.: I';!:, 
w2 

VpT=~2K µpb 

t. t. Ir. K=~1t$ 

µ=~ibli: 

W=°"-.Atl 

Pb=°"-7'.ltl:l£m 

[Volt] · 

~Sj;:~lr.ii®A, ~B, ~CO)li!Jlil&"el!IQ~~fl,'ti". 
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Jl~'lll'rrtEEtt vv n'tl'lff; L -c', 7.:i"" - ;;;<, • = ~ ,,. jl r'"iflt 
EEVEaf:I:., Vea tJ' VPT K~-t"7.:i'il:lt, l~l!-1E(l)rj'~ 

t.i::f@~ C I) j; -j-tJ:, V PT tU::K. V CB ~j'.fll,b[l ~ -1± 7.:i C V EB 

It, iUfliU!E<.J.'c:f:'f,/,Un L 'i-t. VE:"" -c, V Esii>j:fll,Un Ut r. 
li67.:i,#.(7) VEa, Vea iJ•I?/{;,-+ · ;<,1v-';'.EE VPT lt(;7(;<!:; 

l::>.f<i>b J?.h, j;-j-. V PT= V CB+ V EB 

A B 
Icmax 1 

VcE 

'3.4. l-7~y;i:.9<7.>R~1ntiJIJJ{'F~'R~ 

r 7 ;/ ~ ;;;<, jl !Wftt1t-~1c~mcff;-t J: ; re:. 2 "'.)(l)t/Jf!" 

fiA:f¥1Gtc:5tvtl?.h'i-t. ni& ... '17 ;<,iJi:1¥1GC:i67.:ififl::f¥1GA(l)m~ 

it, = ~ .,, ft :J:S!:imt.i::t-:n~iXrrtEE v A e: ::i v !/ jl :1Bl::k1Et& 

'itV!tC:iJc1E ~ .h 'i -t. 
1flil.:1¥1GB (7) ~tt~#L(l) l'"illllt v A C:f)c1E ~ .h,, l:~.EHiA.11 

~#tcµt; i.: t.: .f: .h.:f tL (l)~JXTlEE BV cEs. BV cER. BV a Ex. 

~C:f)c1E~.h 'ii". t.i::U, .f:(l)ft!!.tcjbf'ffi!'l:f!!!Zlt~F:.]&~7.:i 

2 (;7(~{Xtcij$ < mililJ~.h 'ii". 

= ~ .,, ft~:JtB-r:1:1:.11~/'17 ;<,iliJ1ilRt, Jlt!:/'17 ;t,illJ1ilRt 
VA tcj!ji)jj!i-j- 7.:i (7) C:, ;:::. (7) VA (7) Io tc "'.).h, -C (7);3ff(:;7'J:-t 

~'"((l)~JX!Wftt~i°k:lE Vi-t. BV coo C: 71:,, ' ' < l?iJ•C: 
Un:i/~177,7'J'i67.:i e:, :t(l) r 7 ;/ ~ ;;;<, jl 1c1tt11.tt:m:f1w 

~*tJ'i6 7.:i;:. C: tc t.i:: I) 'i-t. c. (7)3\:JJW:i:t@'l#;f~it-C ;;!'; 7.:i -Jc.: 

itil:5t(l):fJtflflf;; r 7 ;/;; ;;;<, jl tcJi Gh '!-.f. i14:"Jf~ r 7 ;/;; 

;;;<,ft 1:1:.~Ji\'J§_\tl~it-C ;6 7.:i t.:lib-Jttl!'.iClt~tt:jgJJC~ff- L 'i-1± Iv 

n:, rb (l)fFt£(7)t.:/Jb, Ia tc J: 7.:i~1frPJ'~EE~ T-i':!:E C. 

C:..h,IC J: -:>-Cll!.!l/'17 ;<,(l):g-j:\:5}tJ>1;. c, Att:t.Jitt~ff--tt 

(7)7'J'i6 I) 'ii". 

3.5 'liff~~<7.);J!IJ~ 

r 7 :.-' ~ :!' ID:lll!:::k'l'.EElttl'l1E(l)~{tj::C::tl'f1E(l)';'.;fjlfitc1;!1.1E 

ID'JIV!t~Vlt Lt.: i:: ~ tct[ii''.;@(l)'~WiF.f:lK.J3\l.bh 7.:i u~mul:E 

L'i-t"il'. Jli'lf;JE5t¥-~ Ct.:C:i<.Ji.n-7· r v-1f") (7)-i,t 

lvM'l'.Vlt:fu[iJ:m'.XE(l)'ij)'.ifrEVc t.i:: 7.:i J: ; iCID/D~ L -crrt.i:: ? 71:, 0) 

c:, c:..n<:>O)iA~'-i'®:vitc:rrt.i::? c. cit~rHf.iITT.Jvcli,&zm 

-~(7) 7J ft µ YttfillI~*'!-ic~ff,~ .h -C '' 7.:i :l&:::k5Ei'J!Ht)M 
'llt ';%ml. (~iffil.25°C) l:O)f@C:-t. vt-:>-Cmlfl.fliffil./!rt.i>il'l.i'' 

:!*:t!.~c:~m-t 7.:i ~it i:: t.i., :tl!§itfflliffil.!ltt.i>:lll't:k1EfMllitc.i11' ,;tJ;} 

{licit, 7J ftµ ?"fcff,~.h,-C,,7.:i 25°C O):llJ't:k1E.mftii~.f:(l) 

i: i~Jfl-t 7.:i c. i:: lt-C~ 'i-ttlv. ~itfflliffil.~O)i\1.'iH.A::tm-e1t 

Iceo, IEao (l):f:'f,/,bnn:;6 I), ~ GiC.f:h Gt.i'~if:gil(fulJ!t~il'l.il!b 

-c IcBo. IEao ~:Li0n~-tt7.:iC:''""td!.\11s~~1:.r.. "'.)~' ic 

lt~-~~~~m-tc:.C:~;67.:iO)l:~H~tttcBL-Clt~* 

1E/!r c :1&~~+:5}~·jl( Lt.i::vt.hli.t.i:: I) i:-1± Iv. 

¥,!!\~)E~ C: :/&~\lbi:\lttC "'.) v ''"(It r r 7 ;/ '../ ;;;<, 31 @H i;7) K'{\~ 

1E~ c :/&¥,!!\~lff·J ~$~ L -C < t-: ~ ''. 
5. J1Ji:*~:1Jtffi11<:: 

!- 7 :/ :/ ;;;<, :!' O).i1Ji:;kil:1Jm9?: Pcmax~1fllillll-t" 7.:i /{ 7 ,;< - :!' 

(l)±_f;: 7/:, (l)fi, ~\:jg:JJL 0 C :llJ't;f(jj'ffj!\tf$!iJiffiJ.~ Tjmax C ,J;'flfl.j:j 

llii!.!lif Ta -r:-t. c:.tt,GO):l.klt(;7(0)J:? t.i::f~~lGHc;67.:i;:::. cl:t.J: 

<9~aGh-C,,i: .. .f. 

P _ Tj~ax-Ta (22) 
emax- D 

vt-:> -C, ;6 01El!b G.hf.:f,(Jll±!iffil.~ Ta C: Pcmax ~;klC'"t 7.:> 

iClt, o O)rJ' ~ t.i:: Tjmax(/)il'l.i < C: .ho r 7 Y ~;;;<,ft '-i'M-t 

.hli J: ,,;:::_ i:: tct.i:: I) 'i-t. 

:/&::k:f~itJSillfiit~ T Jmax It r 7 :.-' '../ ;;;<, 31 ~~nlt-:t 7.:i ;ft*'!- C: 

filtil:!l'f'.fc J: ""-cm1E ¢ tillt1c11Wf'F-t 0 c ',? t:.1tt-et.i:: <, 'Ji 
1f:, l'-fiirt.i:: c.·m-wJJ:itt e: O)~ifv, c:~ x. t.i::1tttc1i.t.i:: '> "! -i± 1v. 

-~IC r 7 :.-' '../ ;;;<, :!' (l)'j;ff:lt~{lf;jliffil.~t.i>~ < t;: 7.:i IC "'.).h, 

-C,baifil~.h. 3fL.lq:;?yfi)J Lm(fltF"'1), mitflf5iffil.!ft TJ(° K) C: 0) 

ra11Clt, A, B ~ r 7 :.-' :/ ;;;<, :!' ®j~O))E~ i:: L-C, {;7((7)~'f* 

tJ'~l!b Gh -C'' i:-t. 

B logLm=c A +-Tj (23) 

VE:"" -C;/ltJjE~jfp-0){:\il:illf'-i'~-t 0 } 7 ;/'../;;;<,ft l:lt/f~~. 

f~~l_lf)::._li!.{l""t.:~'f~J~itfflllffil./!rV)J::~~'-i'ik:l!b-CU I), G. t-
7 ;/:;A:!' -C:'ft75~90° C, Sir 7 ;/:; ;;;<, :!' '"('100~150° C, 

~lfil'i()Ef[:;~ Lt.: Si 7° v- :rlf3 I· 7 :.-''../;;;<,ft l:150~200° C 

£7)f@JJ'i:: G.h-Cv,i:-t". 

¥,!!\:Jl1#LltJi(:/IO)~!WJ~~Vft i:: Fcij~lc~ ;{. '"(~131cff;~ .h 7.:i J: 

? t.i::rt'.3'<\B~Y~lrffi@M-C:·1'(b~h"i-t. C:.O)IZJt.J•Gt~flciil • :7J. 
~Fa10)~Jil{\:Jl1:fJL OJa It. 

(24) 

(25) 

Lgj13(7)1f:lc¥i!\Wft!Jfff!m~~m;nl(;-t 7.:i¥,!!\:Jl1#11!111 "< (l)n\t7}. to J: V: 

(24)~~Jfll,t.::/&¥,!!\lb!:tttc"'.)v'-c1t r r 7 ;/'./7,J>l fuJHO) 
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103/ Ti ("K) 

~0 --.1---,~-L..-.,,.J.,..--L-...L,..-L__JLL..L_~O 
0.2 0.4 0.6 0.8 1.0 

(b) 

TaN (Tstgl:.J: -:>-CiE;ijl,11:'..t...t.:Ja!JlfJU) 

TaN= Ta-25 PcN=-.R£_ 
Tstg-25, PCmax 

ls =5Y!lli1JU®-~!!9<1:. J: Q 

A..t=~iJllj 
~12(b) _,, 11- r 7 :.--;;;:;<. !il GDffi1Jn'iit:1J c 1'.ll!.l$GD00~ 

r 7 :/y;;i:. !il ~ffllt,'"C@l!Ui~ft-t7.:>:mit, -JJ !il P l/"fl.jf-.(7) 

•*5Eftil>G~~ t.l:JiX~~,~~5E-t 7.:> c. C. Ir. J:...,, '"C, 'tl 
EE, mV!E. 'it::IJ C~~ili.ffil.l'lU c ~:i'!l:k5Eft~(7)~i/-J·~-t 7.:> 

<:. C. ii;'-'" ~ ~ T ii\ ftlil!Jlm:~~ X. -c 7' -1 v -7 -1 :/I/ Ci!Jl! 
~) l-'"CfiefflTQIT)il;~;iiic:-t. 

T -( V-T -1 :/ l/(7):J:f1*v:l:'/ltk ~tt. NHKt.l: cfieffl£tl! 
C. t..-ctt;filf{I:: (~) ~ :l'L'°Cv' Q ~(7) ~~~~"till, mil!J:i 
tt c. ifilltitt c. <T)il>b.ibv'il'e,, ~(7) J:. ? t.>.7 -1 v -7 -1 :--- I/ 
;a;Ht~~ :tL'°Cv'~T. 

•?IEE : ~- Y~~abt:J\l!:~Jey(l)'iiltEEil;J\l!::;k 5E m. ti EE 
Cc< 1c VcEo) 0)80%J;J.r 

Ta 

8; : l'lllll~ll!J.Jt (ffiit-llllil•t,'1-lll!ZU -C-) 
eb :nll!l~!lftt C~llll~M·t,ififll!'l-'i\t-c-) 
es : ~~tit~l1U:1t 
Be :~f/.1!111,!lft.it (l&~ffi.l:rn:tuan~-c·rn) 
e 1 : !l<~t!ti!!.ll!:tt (1iJl~M&rnMu::tf"t o) 

~13 :IJX~~~rm 

~dJ 
!2114 ~'llt:1J.-'1v:;<. 2: T; GD~ 

Ti 

• fltli!E : ~ - y~~llbt:•i!\Jey(l)flt/ilEill:ij;;:;k5Et!flti!lcr.> 

80%J;J.T 
• 'it::IJ: ~-y~~aot:•~ieyO)'ilt::IJil;, ~~(l):®:*Na 

lmifillm'. IC :j;s It QT -1 v - 7 -1 :/ I/~ :tL t::®;:;kff 
~Jii~0)50%J;J.T 

•ifillst:~-~. ?IVIE~~~~~~L-t:~~c;(7)~~­

*~~$ifillm'. T;coplmax :O;:i'[bl;:5Eft(7) Tjmu (7) 

1o~so%J;J.T 

;;i:.1,7:---J/IEJMKfieffl~:tL7.:>:mitO)'ilt:;IJJii~·n~-9 

~~~"°t:~-~ct...-cO)mEE, mV!E. m:nc~it$ifill~) 

n•*mm~~x.-cnt.i:~~~k~ffi~tt~•~t...t:-T-<v 

-7 -1 :/ l/:a::~ X. ~ c ~ l:l:.ljlit!)O)jii~ :a::~ X.:l'LI"! J: It' c C. IC 
t.l: ~ ~T. r 7y9;;i:,!il1Cl%1141Cff:.T J:? t.l:~~tJli'. ... ,11.-;;i:,;0; 
f'P1Jll~ :l'L'°Clt' 7.:>;;;:. 1 , 7- :/ l/:l*~C:l:l:, ~it$ilfil.~ Ti l"i, 

-5E~t-:ltO)l:lt:IJ~1 ~1i.-1c;k;f-tQl/!:l'L~~c. ~itmlf!il 

~:O;J::.;t L- ~T- C.0>3\'JJ:lfl:~~ab'"C;;;:. 1, 7- :/ l/IEJMIC:l;slt 
7.:>~::1Jtfi~:a::~x7.:>&,~:o;<b ~ ~T. 

r 7 :/YA. !l ~ll[l(7)~f}t;jjj:0>1JN;ct:a::~tJAl!ti1!~5[;ff9IC~ 

c 7.:> c:m~fl:: l-'"Cfftllt''°Clt' < c, :/OC:;ktj!f>ifill~ T;max c ~~ 
'llt::IJ Pc c0)~%v:J:~;ct;c:ff:.~:l'L~-t. 

(26) 

8 OO 1 [ T] a="i2 L ~xp --1-P-

n=l, 3, 5··· nzTtb 

(27) 
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i-p=.,{Jv;;t.tJi(sec] 

i- =.,{1v;;t.O)QL.~rJJ[sec] 

t"p/i-:=d7 "'- -T-{ • ~-'( !T Iv 

t"th= r 7y~;;t.;!ilO)W,\~'.iE~[sec] 

OT= ~~1!£fii: [° C /W] 

t.O)Mff't'l';l:~iJl;O)];.*it"C, tlAf, MiifE0)3\'JJ*n~x. 

"( v' 11;-ltA,;r);, z: :n,e, l';l:~~l¥;1c.~m-e ~ ~ -t. 

Utt eT cW-1~'.iElt Tth ~~:n,1-t (26) ~:O,Ml!.'.iE~:tL 

o~:kjij!-ftfflliffi!.ll:!r.~ L., r 7 :,;-~ ;;t. !ii P'iffll 1c.r1Ut-e ~ .o flt 
1J:Ot:b:O> !J ~ -t. ilg(151';l:M!Jfl0)000)1::ab (26) ~~ ~7 7 IC. 

L. 1:: ~ 0) 't'i". 

3 
5 

d=l.O 

... 100 ... 
i 

p.. 

3·~~~~~~~~~~~~ Ji 
-15 525 4555 6510-310--4 10-3 20-2 20-1 1 10 

Ji!illl!IU ('C) to/T1 

BT: .. Mn;tt ('C/W) 'l't : ... ~)Elle (tj>) 
~=~~~~4·•~7~ ~~~~~n•1 

llla15 :liltk~ltJ:Jc!:-'{JV;;t.'11\'fil:c!:O)mJ~ 

.t;J.J:.O)Mff't'l';l:, ;;t.1 ~t?'·Y{"'~rJJHIHJl't'~o~-ft, i" 

tJ::b-& 1-:;; :,;-~;;t.!ill!i1Jf'F:O;•Mm~...1::~5E:ff-t7.:>1YHc.mlt 

P(t) 

6"' A . 
(a) 

(b) 
ll'i:l16. 

-to11:n:0;~j;'llt1c.1J,~i.-,~1t~*x. 11; L.t-::0;, •:nm i-:;; :,;­

~ ;;t. !ii 0) ;;t.1 ~ 7- Y ~~ml l';l: 10,a~ec :O> I? It lOµsec mil:Glb 

!l, ~O)m11c.mJt~:iio•JJ1';l:~m-t-~11;-itA,. t.O)~O)• 

1JlBi:~l';l:, ~;fl:l;;t.1 ~ 7-'t'n ilg(16(a) O)J:? 1c.t.J; 7.:>. Z:O)J: 

? t.J;~-ftlC.ilg(l5~Jflv''"C Pomax ~*ab 7.:> IC.l';l:.Ii:J:. I'.), Er!> 
't'ijljjt~:ti,;;,:=.~lBi:~O)'il1J~ ilg(l6(b) O)J:? IC.~~l.!tlC.Jli; 

W,L."C*ab.OZ: c!::Ot't'~":ti". t.O)c!: ~IC.I';): 

1 1 
rp=z-TR=zTP 

(~ L. TR~Tir O)~-ftl';l:c't~:li>:;k~v'h~t*Jfl V~i") 

d (l/2)TR, T '-P (J +T 
tpulse ·• - eat • T a 

c!: L."Clitrifilfiij~O)"f'-~ ~-em15:b>~ Pomax ~*ab .Q Z: c!: :Ot't' 

~~i". 

tt~1¥J r 7 Y~;;t. !ii O)W,\~'./Eft~ Glbl:f 7.:> c!:JX~O) J:? IC.f:J; 

!J ;!;i". 

ei[°C/WJ TJmax[°C] "•h[ms] 
2SA538 910 75 10-20 
2SC497 208 150 2- 3 
2SC510 188 175 2- 3 
2SC520A 2.5\P 150 8-15 

0: ~lll!:k1MMhi 

-~ 1c. r 7 :,, ~ ;;t. !ii~ J: rJ. 1- 7 :,;- ·~ ;;t. !ii ~~O)fiUJlll:n, 

r 7 Y ~;;t. !ii§ i!fO)t;fM;IC. J: 7.:>.t;J.~IC.M!Jfl@I~IC.J;..,, '"C~IJf 

~'f:lt;!;i". ).::IJ!fil~~lc.J:.,,"( r7Y~;;t.!ilO)~::k::zv 

!T !ii llEE:O;~IJ ~ :tL 7.:> Z: c!: l';l:i"'t' IC. 'l:EE'./E#\-O)JJ{'t'ilJia}l L. ~ 
L.ft:O)'t'Z:t.'t'n•M1EI~c.t..,,"Cr7~~;;t.!ill!i1Jf'F~c0) 

J;. ? IC~-~ :tLo ii>IC. '?v'"C ifil-', ~O)f*iiMJ:P:O)f7lj~~ L. 

;!;i". 
1-:;; :,;-~;;t,.;!il0)5J;'ft. ~*t:l:cl';l:•M1 :,;-1::"-!il'Y;;t.:li;m; 

tt1t-e<b .0:0· ~ 7 tr !ii:,;- ;;t.tt't'<b .0:0-, ~ t:: ~ 7 tr !ii:,;- ;;t.t£ 

't'~.mll.!t~:O;f.iii,.,:O>f!!;v':O>, l!ilJf'F~ CM&. B~. c~. 

Single End, Push-Pull~) l';l:c?:li>~'"C:k~<ii::ti~:tL~ 

-t. 
11; t:: r :;; :,;-~ 7. !ii ~ -f*O) 2 JX~t;t CS/B) t;flt~~MJ5f:O) 

r.llJm~<b IJ ~i"":li;, z::n,e, ~f.!irnil';l:@I~11i~c!:l!i1Jf'F~O)fiN 

r.J"? ~"t.'96~-t o r .. ,Jm't'-t. 

ilg(171iB~0)3;!1!~1¥.1·M~Jl't'<b.O. mtt•MO)~~::z v tr 
;!iil'fii$f<:O)iln~fii1';l:~*l:f\:n0)20%t1.r't'-t:0;, !I 7 tr !ii:,;- ;;t. 

•MO)~:kllnFJlllii$1<:1';J:f!!;f.lill.!tO)~-ft. ~~MO) 100%, 

f.ii.mJilli'.O)~it 400% tl.J:IC. ~)l L. * i". 
~ 61c.~*1m.a:, ;c. ~ ~ !ii mtt. •M~ J: r.Jf!tr!l\\IB;:O)~ 

l!ilJ, !J 77'1vtJ:cO)ZJX3?JJ*~;j§-Jt;!;i"c!:, 'l:l!l'l:EE~40"." 

60%tj91c.*X.'i::J:'"C, l'fii$f<:l';l:209'-'250%, Vcu li'il/mi'JIEEl1) 
s mmll:&,~c!:;i;.o-'~-c:-t. 

Aa't'O)f.ii.mJilli'.0)~1Jt'ilEE1';l:, ~~'Jl1£0)3Qm1c. ~it-t '!> 

Z: 2: ;()lit> !l, µsec MO)~WJM't'i":Ol, •::1Jl'fii$f<::Ol.ljZ;lf;jO) 
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©lii~e(J>'.i:t!!;tt}l1\lf 
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@ (jl[ljJ>miJlt) 

~17 B1f.l'(FJl!;f',11~jllfflEl!lfJl 

40ff\'lr. t~L--c, 1- 7 y.y;;i:. !I :a:-••vc v:io? (. ci1~~Q 

c;r::n:l.t~ :a:-~ V~ i"". 
ilJ)~'JtJ:.~Kma~~Qr7Y.YP.!JIJ)li'J(•~WkTQ 

f:::.'d), Pcmax IJ)-j(~tJ:. l-7Y.YP.!J~, VeE(sat) IJ)~v'b 

(}), fiml8ttt~it£1J) ~ "' 1- 7 Y .Y ;;i:.17 :a:-~A/z> fflv' Q (. U:J: t 
~~~~i""#, ~~~~i""~5tJ:.@M~~Q*•~*~G~ 

~T. 

"~~ 
Vee 2Vee 

(a) L ~1\li 7.1 ·~ 1-i'.1\liilllkii! 

le \3 Vc.~ n 

Vee 
(b) Diode Shunt L~1\lill!J~ 

Ie ~ ~ n 

Vee Ve& 
(c) Diode and Condenser Shunt L~1\lilibilil 

(d) 7.1 "/ 1- • :t 7 IF.fG')i!\11itfHJ.L1Eliili!* 

f1l!18 9 7? 3< :,,'7.~j'ilJICJ: 0~1!11'.EE, ~ 

tii'ifOJf*il!!@lii!& 
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ti. t. ~ r-:. 
iJ!iffi", ilti'!llJ, 12i.ffl'!l-'.f-, $1Jli!IJ~HtJ: ciJ!iffi"I~!fl'l!t-T~fi: 

t';J:, 7 v*5'tffi"~. -r v 1!5'tf~~O)J::? t.1:~~m~~c 1:i:~ 
tJ: !J, c. < 1r.~v'illfFffi"~~fll~'£n'£i". t.nl'l~~O)i1J!c 

-~ &?*tJ:~m~m~•tt~~K£*tJ:OO& cSKA 
•K~-toJ::?tJ:cc.~~~?okllb~~~. '£k~H~ 

~ill. ~•tJ:cO)~~~~~•. ~. ~~~. M~tJ:cO)~ 

ei'.l:~~~ft.1r.t-t L:·c i rJi'WJO) ~~ c:t<> !J O)illfF~rrtJ:? c 
cfl'~*~nokllb~-t. 

t.O)J::? tJ:lll!ra-.:r:~m!&fi:1r.~m~no~l##:~-:r-1r.1'l, 

:t<>CDff/> e,, ~*~ hotiitJ:t*#1r.:t<>v'-c :llHt.lllr.:bk o 'li:'.iE 
tl:C.li~ttc~v'ffi"*l~~1f-t7.> c. c:ot~'£:1"1''£-t. t.O)J:: 
? tJ;~:,K:Olfpiij,@_~:ti,7.> J::? IC.~\lt~~~hkO)f/l, JR~Jiffi" 

.I~ffl I- 7YV7...?~T. 

Jll~Jiffi".:r:~m 1- 7 Y :/ 7...? l';J:, $£Ufl0) )j:~, ffi~~ 

~m~~~~n. ~~tt~O)Jiift, )j:£tJ:.:r:m~~. £W~ 

~1r.J::? -cm~tl::Oli" «n-cv' ol"ff/> !J ~i'.l: <, ffi~~~lii 
~Tott~< CDJ$it~~'.l!EC.<l:>v'-:i:-:>""C, ~"'ffi*l~:Otf*iiif~ 

h""C\·'-:i:T. 
L -~·8I•m1-,Y~~#~~m 

Jil~lll!ra-.:r:~m 1- 7y:/7...?1'J:, i1!ira-.:r:~m~m 1- 7 y :/ 

7...? c.lll!ra-.:r:~mt1]} - y • 1- 7 Y:/7...? 0) 2 -::>1r.~m~n 

-:i:i". 
1.1. ;mra-.r~m t-7::..-YA1'° 

lll!ffi".:r:~m~m 1- 7YV.A.?l'l~ifitJ:~tt*#, ~m* 
#1r.iix.~;;,m~1r.~=t~n. 'li:'.iEt...k~~tt~1r.J:: tl, 
)j:£tJ;.I:@~~. u"'PWffCD >b c Ir., 3\iJ*=~tJ:7A.,, 4'- Y 

ti, .:r.- :/ Y t1~*2-crn~ttt1l~~.:r:m1r.:t<>v'-c~£1r.-::> 

< !J L ;i;h""Cv''£T. *oo•mm.Mr CM I UJ!.Mf) ICtfittl.\ 
t...kilit~~'.l!E~~n& • ..'f:-0)£W~liii18t...-Cv';i;T. 
~k I- 7YV7...?C7->il\i:;js:~*ft~~7.>'l!tVlt~Wj$hFE '£ 

t.:l:t hre. FET Q)il\i*~tt~.:6 o I' v 1' :.t'llVfi Inss t;:. 

-::>1,,·nt.@~aJ!:ttQ)fJU: 1i~ttO)t.::11bi!'m0- !.... 0-M~;lf;~ 

l..-Clt,i-t". 
1.2. iim.I~Jft?'IJ-;... • l-7::..-YA1'° 

-~£ c FoJ-~4!l~-t:olt,f1ci1Jirn.:r:~m c. t... -c CDrn~tt 
H!E~i" 7-> kllb, !M~I'flHr.:t<>v' -c~~~ 1' ~ 11.-:t<> J:: V::fJn 
ll/a.:r.- VY t/'£kl:J:'lt1.J.:c.- VY ~·~:bi!...., *tta-'li:'.iEft. 
t..., WWl:::flH::i!,i'E:. :::f$!;$a-~~~-it-c ~ 7-> l'!ti> !J ~tJ: 

< ' i$itS?t~'.l!Eiiilr.:t<lv'-C >b iJ!irnI~Jfl I- 7 y :/ 7...? c Iii£ 
fol-1.Ktfl~J&j}l:b:ti, -c "' ;i; i". 

lJl!ffiI~.fflt/!l-Y • I- 7Y:/7...?l'l~;:fSOJ;$:]%1r.@a­

-::>1:1-Cllf-f{j\ !...., -~J'" c IKZJIJT 7-> c C. >b Ir., m£~7.r;lr.l'l 

Ge J-7·Y:/7...?l'l~f:~-z-~a-t::l~C.t..., Si J-7YV7.. 
.?I';): 2SC372@ O)J::? Ir.@~ mll'hlr. -:>WC ~7.r;l...-Cv''£ 

i". 

a •~neI•m1-:;;y~~~~8& 

Jll~;mra-.:r:~m 1- 7YV7...?l'l, 
• ~Wlr.!lO)flem~i*tt~ill:O'&tJ: <, -IJZ:JtJ~$fl'~"'· 
• :1JJWJ:::f$!;9£1:.$fll~1,'. 

·~ill. Mi~. ~Mli'.~ft.tJ: cmittiltttttt1'i" <·n-c"' 7.>. 
• li~tt:ot~~ 

i'J:cO)*~a-~k-it7.>kllb, $£MflOJ~\'f;J$lt5fftt1>e,lflffl~ 

'.l!Efr.:£ 7-> ;i; ~~JJIJcDl:t];:t1ttL\:bn-c1r' '£ i". 
1) ~ilt. !M~&&ffii~l';J: 

A. ~~~IC~$~T. 
(a) ~m,c,,~ !l - !/O)i'.l:v,~fHlffO):f*Jfl 

lbl 11,~. ~2f:a- ~t~c -t7.>pg'tfllf14~ 

~ ~•t.i:W~K~-.,,~-K·•~v,J-~M~To 

7 -r .,, ~ 7.. r · "", r/J;;:tO):f*Jfl 
~ ~--~Y7-rYt//J;;:\KJ::7.>7~~~7A~~O) 

i:f-Y7-rYt/ 

B. illtF*ttO)'li:'.iEfta-egJ-:> ""Cl.-'":l:T. 
(a) $£MflO)~iEi'.l:~tRc'li:'.iEft.~~ 

(bl ~iii'li:'.iE1t.~3'l!ImcDl\ltA.c-z7Y H~~.:r:&OJl1i 

llJ~fr;'Jlf:E~{t 

(c) #A.:lf7..0)~1Jt; 

(d) t.!&mlll•7t;;1r.J::o~fr;tJ: ...... -.;(7-(.,, ~. V-MD 

l*ffl 
~ •*=~tJ:~{,~Yt/c.:r.-:/Yt/O)f*ffl 

2) J'PW~~. I:@~~jjj""el'l, 

il!liv'm~Ji~a-W:a t..., :o>-::>:ltJ-i'.l:""'"wa-im~-r o kllb, 
ll~Jl.t.:f*'f-:O> G, M~. ilit§~'.l!EOJI:@:t<> J:: V:~®'£ ~)j:£ 
i'.l:.:r:m~~c£W~3'llla-Jifilm t..., c. < 1c.~UttOJ~7.>~~ 
;Ri$fr.il\iv'"C~3'lll~n-c1.-,;i;i". 

(a) il~P°hU*'f-O)f~;lf; c ..'f:-O)ij11!l'tf!l;tl$ 
lhl .:r:mO)rnjf; c.. fF~O)*lll'ffll;R(tfl 

(c) ~VllJOJt~;lf; C., ..'f:-O)f*;f~~/Jj'J;; : 7-"'" .,, ~ :t<> J:: tF 
'.iEWJf.?,~ 

(d) 4}I:@fC.:t<llt7.>tF~JIB~:t<>J::V:7-:.:., ~ 

(e) 45-.:r:m1r.:t<>1t 7->~'.l!E:t<> J:: V:'Jlf~m7-.? OJ JIB~ 
(fl 4}.:r:m1r.:t<>1t7.> i=z.,, 1-~~~aJJJii1r.-t7.>ilc~O)f'FJiX: 

tJ:c, 4}.:r:m1r.:t<>1t;;,~~/J7*, ilc~/J;;:t, m~t1;Fjijliift. 

~h'"Cv';i;T. 

t.0)~~1J1.Ri-~~l:t~t.l:<, ••!'l~Imlr.:t<>IH> 

m 1 ix'!lf~. mwO)"iwm~~t1;.:r:mf'F~~m 1 ix~3'Jll0) 

~n&a-Jii:O>llb okllbO)m 2 JX~~. ~ e,1r.!'l£0J!'ll:iliI:@ 
1r.t-tt...-c~U~t.l:ftW1r.;t, 7.>~~F,1r.J::? -crrtJ::btt-7.:>m 3 
ix~~c 3~ffl1r.m:tJ.-c~~t...-cv''£T . 

3) i$it5tt~'.l!Eiii~l';J: 

iJ!irnI~JflC. l...""CCl)Jl.Wa-lii~. ~iiiETokliblC., !'lift 
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" ,, 1- fiJt.:, " ,, 1- A:t!lf*lliEllil:~ C~ .A.#!1E). '..iE:JtlJB<J 1.: 

~-Ill~~ (fij\ti;l>\~) ~f.ft;:-? -Cv 'ii"". i t.::!JfljfiB!:ffi' 
t.::to v '-c lt!1l!:!11.&1qt, c -Cllll:lli-~Ailit~. iru:tt~!t;J!;;;A~a­

~Dfii: L, ::: h t.:{tf/£ L -C It Ob-C~*.11 c l.,-C!:!)jj~ fit;: 

? t;: c.·, ~b/Jb-C~LHJ<t~#!1f.~1**"'::Ht-C1r,ii". 

A. p,1-A•m&M•c•A.M~ 
mMltM•. ~UM•. :toJ:~-A.-@M•0sM•K 

J:-?-cm•an. ~mIB~RTLt.:T~-CO)~AK•m 
a:tL'iT. AR~SS~Kffl~'i:tLt.:~A». A~:toJ:~ 
l!'.!~ant.:1=11.:J:IJ-ilT.f*cL--c "'EP, 1-,,, ~m•L. 
:::tLJ: IJ il1Jli20 3 -::>0M•a- MIL-S-19500D 0) LTPD 1J 
~K~?-c~&IJ, ftM0Wit»"'AWm&,,,07-9~ 

l!Mtan. •A.a:tL'iT. 
t.i::tom&1J~a-~*0AQL1J~~l?LTPD1J~K~ 

n Lf.:01U: ti t.l:v'. ~fii¥JICliAQ L <:'~:b Lt.:~fil[Q) 
nrom•m*~<t.i:?-c~;;T~. ••~~~»ai?K& 

t... < tJ:? -c:to IJ 'iT CWHll.~ftf{). 

omMM:M• 
{ll!J)jlJMMtm#t1.: Lf.::O!?-C, •A.M•c L-C'.iE/JbJ?:tJ,j;: 
Mtt~~ 1.:-::>v"t"MMt L, '.iE/Jb i?nt.:~lMfiP<Jf.:A.? -C 
"'o:: c:ia:-Jillj,gToMm~<:T. 
::: Q);\j!1f.K~~ o ifii:t!{ <Dlit~ftm_'..iE 0) L TPD (Lot Tole­

rance Percent Defective) tc(!t--:> -C \,' ii"". ::: 0 L TPD 

1t-~R;~.fflBlHi3Tll1Ul~<:'~t;: fJ ii""il~. J!Hfi!I~Jflc 

L -CIUUl.U c L ··cfile<D~-c.>i!i!:lliE L-C1,, ii"". 

~ § LTPD 
f!l:®1\5PJ!~ (*"-7';,-, ~" - r~) 1.5% 
:ii 4' Ei ~ § Cicso. IEBo. hFE~) 5% 
~ ::f Ei ~ § (~<Df!!l.0-i!)i!f';flt) 10% 

:J!nM1tM•0~§ Ii, {lljj)')IJMMtl.:'.iEllb i?n, MMt1Jti;fi 
)31]1.: r 7 :.-- :/ 7. ~111'£.1¥JM~~ti; c VC'.iE/Jb I? :tL -C v' 'i 
T. 
::0MMtti;li, /.il011Ji¥JI.: MIL-STD-202Dl'il.'.f-J'.fB"'h~ 

J: ~'il1'£.M"'h0 M•tJ;;J 1.: fl!!~ t..., ~?f~m1.: ".) "' -c it 
MIL-STD-750.B Pf:~#:~iiMMtti;J 1.:f(!!~L-Cv''i 

T. 

0 91-llilH~1f. 

-<r-9mM. ~U-ttJ;;~l#ta-~A.d~M:•~"'hmft!t1.: Lt.: 
~?-c••an'iT. 91-UMa0nwA•*~». mM 
tt0:ii::fEiJ'.Jl§ c Fol c <, L TPD 5 %-e:to ax. i?n-Cv' 
'iT. 

0 :%.Afif®Ma 
J.!U'tjf]f'Ffif®Ma:to J: ~iflii!il.1ilciifif®Ma~ o v'fi, ifli 
i!il.iflilfil!M•a-~~L-Cv''iT. M•~fllHilJJUllJc L-C, 
i6s~rme: t...-cv''iT:Ot, li'fW"""•*~1tMa~r.JJ1.:J: 

.,, -C ~tJ: fJ, rli20!i--C, fJJ'.iE:ia:-ftt.J:? ::: .1:: a-DJUllJ .1:: L 
-Cv''iT. 

·ill\~!!., LTPD 
168 hrs 5% 
500 hrs 15% 

1000 hrs 30% 
B. m~mM• C*~*M10 

~\lfiM•--r~. -~-~-e-~~~Ht.i:•MflffK:to~o 

J.f@Ma~. ~~ifilJ%'ftM•. W!li!Ma:ia:-ftt:i: ~ -c, •MOO 
1.:t>t.:? -c, ?'l-1¥J>td11=0;&imt:i: ~ft1.:i!ff x., 'li.''.iEtJ:jfJit:ia:­
fft.i:? 11"1.WI.:~ o:O>E? :O>a-M• L. *T. :::nl?!j:, mM 
ttiJitM!, -ttJ;;?'\.Uii;t~jt, *M~®Ma. J;it.flM~. ~~1¥1 

ilit®!t.:b;O>;h,-C\,,-C, ;lilHaIM-c.>1trnUtU c L-C 3 - 6 r 
JH.:1@1, 7-r ~ 1J-:::·c1r..~1ifii:L-C1,,i-f". 

0 mMM:/li\Sjt 
{lljjg1J;1J ? i:z ~ 1.:'.iE/Jbl?:tL-Cv'o~~~:o;M~~~:tL'iT 

:o~. jjtJ;;, *f4, nWAW7JdJ;!i:%A.Ma0mt.lttM~ 
0Wil" c. fiill'!li"t:'T. 

0 -ttJ;;, ?'\.WHlJt• 
'.iE/Jbl?:tLf-::7- 9m_m. -t~?'\.Um*, j"QJ:~M:Rf!A 

*JH'3-l.:{t? :o, E? ;0,:o;M• a:tL'i T. 

0 •M~@Ma 

:lfl!:1J' 1, ooo ~r.JJ J: 1J 20, ooo ~r .. in!ll;; '-'· ilm::i::.~m 

~.'.f-<DM:*'.iEM!i!.:~l'l~T ~ f:P:IJn*14-e~@Ma:o;fttJ: 

:bn, •Mr.JJ0A•0~;;~:o;M1f.ann''iT. 
(a) )!l!~jf]f'Ffif@M• 

il'ili"~i!il. (Ta=25±1. 5°C) '-':i\Jl:*nWm!k (Pc max) 
0~:;1Ja-J:p:1JnL*T· 

!bl ifiiilfil.il11ilfil!~®M~jt 

)11l\"Ta=80±5°C, RH=90!,~%;; ft:!i Ta=60±5°C, 
RH= 90!:,% <D~fif-c.>;lil(if!t ~ h-:!: i". 

(e) 'ffil.ffi!.1i5c!i'.:~-61JM~ 

T-"-C0f;f@M~jt. ~:!JlM•. ~t!iX1¥JMa01P11fiffi£~ 

ctJ:o t0-e, ~i.!ll. (Ta=25±1. 5°C) f.:fl.l(fia:tL* 
T. 

(d) iflii!il.1ilt'.iifif®Ma 
~l'ff0M:iflili4'Wm#i.!ll.1Jt1.:1ix:ii t... * T ;{)!, 7!il.m*flf 
n. MM. mmi.:J:?-cAt:i:IJ, ilS&0s~ci?~ 
-cv''iT. 

-:/ !J ::r :,-7' v-7-~ 

-:/ !) ::r y ;l.-lf"~ 

175±5°C 
150±5°C 

-:/ !J ::r :,-x.;f,-f-~tbl::~ 125±5°C 
?' lv7:::. '7 Ar 7 :.-''/:A ~~.,"It~ 75,...,85±5°C 

(e) fil:i.!ll.1ilcii5\f®mjt 
~.'.f-<D:i\Jl:fil:~tWf*#i!il.m (Ta=-55,...,-65±5°C) I.: 

1ilciia:tL'iT. 
0 J;i:!JlMa. ~~i¥JMa 

J;i:!JlMM!. ~fitlt1¥JMM!fi3:: c L -Crll20 J:? t.J:Ma:o;ft 
tJ:b:tL~T. 

-c ~ )-



(a) ~\'i';'lli\~ 

"'Y '7 A Y - ti T .f 'T ti ft i t-::lt 7 o/ 7 "'VC. J: --::>'(, 
*-To:>till::rc~'iWo:>t.i::1.,;:_ c:a:-J!ffi~;gL.i--t • 

(b) ·" ;/ ft'~vt1Jn~lli\~ 

Ji'iW 260±5°C OJ";/ ft'tc Y - i:~:a-*.YJ: 9tJI'.XE'2 
tit-:'1-i*t..:vtfk'l~:a- c--::> -ClO:tl>~ L.. ":/ !t'Hf'f~tc 
..;: -? -C!f'ifttrf£fto:>t.i::1.< c :a:-J!ffi~;g L. i--t. 

(c) ~t!l-lJ-1 ti 1v~~ 

-65°Ci t-::ft -55°C b'ilt:::kfrf?t¥llill.t!l c :a:-Ji'iW 5 @13<: 
:B)c < 9 Ji& L.. ml.t!lrf£ftrc;tt L. -c*ro:>~ltrf£ft(7)t.i:: 
1,,;:_ c :a:-Jlffi~L.i--t. 

(d) Jl!Mi!i~~~ 

100°C (7)m\.*9=' c 0°C (7)~*9=1(7)fk'J:a:- 3 tJICJ.r(7)iJ!~ 
~ra'l--C-3<:1Dc 5 lfil < 9 Ji& L., f&\jjj!(t.i::!Ait!l~1t1c;t,t L. -c 
~ 'iW (7) ~ i:t.i:: \, ' ;:. c :a-iil~it L. i -:t. 

(e) iliiti'ID!ltlli\~ 

ffl;tji'Jll!J:!l90~95%--C-llill.t!l65°C c 25°C c OJr.ll:a:-10@3<: 
]i)C < 9 Ji& L., il11j~il11ji'Jll!~{lf:IC:to \, , -C, ~'ffi' 0) t.i:: \,' ;:_ 

c :a-iil~;g L. i -:t. 
(f) il11illill.:to .l: ll{l&ml.liJffllil:~ 

il11i~:to .l: V:fi£llill. <:!ff]ff c;-tt1itml.tc 1b c--::> t-::~tc!f'iflttc 
~mt.i:: < lfJfF-:t :;i;:. c :a:-:ut~ c i--t. 

(g) :!;\K*~~lli\~ 

35°C OJ1t9='tc 5 %0J1{:f;\K7j(O)~:a:-;e~c;-tt, .:t (7)9=' 
ic24~4s~ra'ltilcii'.: L.. 1'!-ltt!~OJi/l~il>%1E:<: ~ 7.i ;:. c 

H't~L. ii"". 
(h) Jlil:lli\~ 

Jlil::a:-?J!U'.XE L., m.:xE c; :h t-::1i[il:--C-~;ii1i c; :h -c 1.' 7.i t. c 

:a:-:ut~ L. i--t. 
(il ~rllil:~ 

Jim7scmi:oil11ic;i1,1?, *tliJ::tc31filEl~~rc;-tt, 7'1-
:00. F9$:to.J:LF!f'iftttc~'i%(7)t.i::1.< c:a:-:utll.;gL."i--t. 

(j) OO•llil:~ 

JM!H<:. .l:--::> -C~t.i:: 7.iil'. Ji'iW:lilt:::k1JnJl!ft!l 500~1500G 
1Jn1l!f~fl,'Jo.s~1ms :a:-45- 3 :1fl>!Jt<:.~lfil1Jn:t. 113'<ti¥J!f'if 
tt. ~M1¥J!$1';il1itc~'iWi:ot.i::1.,;:_ c:a:-iilll.{(L.i--t. 

(k) -~j;Q)l!f)Jt~~ 

.Th:fil!tc .i:-? -c~t.i:: 7.i ii'. Ji1itsooo~20000G i:o3fil:-u1JQ 
~t!l~45-31ffi'.i]tc45-1~10:5Hfl1JnL. ll~B'J!f'ifrt. ~ 
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:!Jn t,, m.~c;.nt-:mlrBl~OJ:jJ.&!ff]tc .l: 0~•i:ot.i::1.-;:. c 
:a:-:ut~ L. i -:t. 

*riJ - (p,ij{El~If£{t) ~ 
Ji'iW-tt A-l!J'l1Jn1l!l:J:!li1>20G, mlrBl~il> lOOil• I? 2000Hz 
i --C-rf£ft--t 7.i t!iliJ:a:-45-s:JJl>Um.~~fl,'jf'fltJn L., m~mirEl 
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~~Ji.l!J.Xf30J:jJ.&!ff]tc .l: 7.i~~O)fJ:I.';:. c :a:-:ut~ L. "i-:t. 
(n) ~.A~Jllt%-lli\~ 

~.A~:a:-JE'iWO)tJt~il· 1?1:&5G.J: 9 9ot!lm.~O)lfil~1'1f 9 
"£ v-r~A.~OJ1'1fm(7)t.i::1.,;:. c :a:-:ut~;g c i-:t. 

(o) liiAfr5Jnt!l (;jfffillVf. mm. I- ;v?) lli\~ 

JiiM't'-:a-1'!TaaVf. i t-::1tm~O)mm~m1Jn L.-C51'* '> • 
i t-::ftJiiMTOJJfl(ftvt-C ~ 7.i i:filf3-C:·ilifh:JJl>!J1cm.~(7) r 1v 

t1 :a-m11n L.. fi&:m"t'1'1f:jjlc7)t.i::1.'c c :a:-llffi~ L. "£-.r. 
(P) ,., :/ !t·t.i:: C~llil:~ 

*'f-0)~/\.~:a-7 7" ti?. ~~Jfl L.-C, 2so°C (7),., ;/ 
ft'0)9='tc10tJ1~ L., ,., :/ ft'i1>1E:f;$:0J95%.J;AJ::t.i::lib l?il• 

tc-? < t. c :a:-:ut~ L. i --t. 
(q) iJixEElli\~ 

m~i:of!&EEIC:tol.,-C, il11i?i!t<:.:tol. 'L ib't(~t.i::liJf'fli:fr 
td ;:. c ~iii~ L. i--t. 

(1!¥~) A Q L c L T P D O)jl\.' 

1Jt:.tm&-b!tf¥:filEOJ~:$ c L. -c A Q L ii> .l: < {l!~J:>.h LI.' "i L. 
t-:il;, :lilt:l[L T P DL'*b--t;:. c ;0;~ < t.i:: 0 -Cl.' i--t • .:t 
O)Jfll.Ef31i, tliHl!t~f*lli c \,' ? :V:~il> 1?¥8 L. -c \,' 7.i 1b (7) c ~ 
k -:l: ""t. A Q Ut'.'ft.A (RJfll5) Ji,1(7}(:$ (Acceptable Qua­

lity Level) 0);:. c ·c-, A Q L 17){jl[;@J:!l.J;A r O)/f' !lUffi.A* 

--c- <b:hvf7El c irt&--t 7.iil>;:. i:o{ll[J;AJ::OJ/f' .&*OJ t 17)1t/f'ir 
m1c.t.i:: 7.i~iJ-;0;~1,, c "'? 19t:llt<:--t. 1Jt..., -c ,J:"O)i¥J:!lc7)/F 

.tJHlll.A*i:o"' " 1- ;0;.A '> ? 0 il•ftttJfl(f&, irm'¥U'.XE118lf&~ 

illlUA:-Cdy..fJ:\,'c*'J'>i-ttA-. t.;htcxtL-CLTPDftP "Y 

r ~'f?,1¥/f',EI,* (Lot Tolerance-Percent Deffective) (7);:. c 
~. -0--?(7)P9!-~~;t-CibLTPDO){jl[O)/f'~*tJ_ 

J::i:o"',, Htirm c-c1.-0;:. ci1>7aA-ct.i::1.'c"'?;:. etc. 

t.i:: 9 i--t. 1:n,:O•X.7.i c AQU:J:;:.17)i¥J:!lc7)/f'J5;t.lt~.A L. 
-Cl.' 7.i g,? {it[~. L TP rnt c {il[tJ_J::O)/f')§iOJ~Ali:)\; 
i't.i::1,, b,? ~;t:JJO)ili~*b c-c1,-i--t. J:.J.rA1*1¥Jtc 
1b ? j; L.l\'f L. < }ffiA'.7.J c, ttJfl(19t:J1ttC;to\, '-C ~ 7.iffl:f* P " 
1- (7)/f'J.li*il'P c:~:;i c ~. -t:i:o"' " 1- il'irm--t 7.i~*L 
C P )ft BS! 1 O):tlf.l < P c ~i*i1>;6 9 i-:t. ;:. .n:0>ttJfl(19t~l7) 
!f'ifltfill~ Co c Curve) c llf-vf:h. /f'f,!* 0 t.i:: 7.i p 'Y r f:l: 

£-i'irfi!t L.. /f'.l.li* 1 fJ:. 7.i µ 'Y Ht~-·r;;r;~m U.i:: 7.i ii> G 
/Glli*:O'~--tvi ,i:~m uc < < t.i:: 9. !!'7 71i::fffil' IJ c 
t.i:: '> ttJfl(~:to .i: v:~m'¥1J'.XE11E1f&--c-ib'l%i1>rf£1t c -c ~ :J:-:t • 
OC -JJ- 7·;0, GOO l?il•t.i:: .J: ? 1cttl&19t:llt:a-:rrt.i::? UJ::"T'J.li 
*;0;f!&l.>c~ICP "Y r;O>/f'~:f&ct.i::IJ. 7f:.lll*il'il1G"'C~ 

1c"'" ri1>~:t&ct.i::7.iccibt-::itcJtf\;:.:;i;:.t ii;~'> i 

--t. /Glli*OJf!£1.'"'.,, r i1>/f'~:f&1ct.i::7.ic~Jli't~c7) loss 
il':::k~ < t.i:: 9. /f'J.li*O)il11j1,,"' " r il>~:f&tct.i:: 7.i c ffit1,>=f 
0) loss il>:;k~ < t.i:: 9 -:l:--t. {}t..,, -C~gg~fi!f'ifttfill~l7)ft: 

J::l7)$?J-tc, ffit1,"'f.1i:;firl7)$?J-1cM,L.-i1;1*1,,J:: 1§ x. i 
--t. 4--00)0C7J-7tc01,,-C, L(P)=0.95ct.i::7.i/f'J.li 

* (PO. 95), .!lP'b p "Y r O)~:f&*il'95%-C-~;.:, J: ? t.i::/Glli 



$:to .un (P)=0.10,l: t.i: o~.li!$ (PO.IO), -?"t.i::b'b"' 

.,, H9ftm.$ti>IO%-C;!'.i7.>J: ?t.i:~Ji!$a-§~-tK-to.:: 

t tc. l.. i-t ,!:, P0.95 tlrl7);;i;;Ji!$-C~,i£VC;!'.i;ftli, ..:C­

'° oc :tJ- :ta--lle:"'? t.:t.tOlir~it-e"' .,, r ti'~ftm.t t.i: ollt * c~i£~fe:~) 1t s %.Ur-et'.> 1:>. Po.1ot1.J:l7_)~Ji!$~ 

~'? i:i .,, r ti>ftm- L. -c < ollt$ cmJtti~) 1t10%t1.r 
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(P 0.10) 

~1 

LTPD 

0 ., f 'ff{!¥ 

-C;!'.io i: c tU.c ':>ii". P0.95~ftm.7M!!CAQL), Po.10 

~ftm.1M!! (LTPD) cli¥lfi-t . 

OC :t;- 71tt!t:l&:;fl:fll: (n) :to J: LFftm.*U~@ffc(C)-e~ 
{l::.1....-C ~ i-til'. AQL:J7~-Clt~ 217).::· t < AQLO),?,\a­

:to~ ;lt.: OC :t;- ·f~Jfl\," LTPD ::17~-C-lt~ 3 17),::• c 
< LTPD (J)R-\a-:to~X.t.: OC :tJ-:ta-Jfl1,,i-t. ~-?-C 

AQL ::17~-C-ltf'U C AQL (J)fl(Afi.~ft-:> n'-C ~;;i;;Ji!$0) 

*~fti:i.,,1--etftm.-tolit$0)*~<ftoJ:?ftttl&:17 

;J:l;;tffl"'o.:: .i: ti>-e~ o.:: .i: i-c.t.i: 1:>. m•~te:~ti'*~ < 
t.i: 0 RJUl§M;7.J>;6 ':> i -t . 

-:17L TPD:J7~-Cltm:?t1it~Ji!~ Cmax ~ ;l:to~ ;l -C:to 

1-t1fttl&:n~1e J: "'? -r~Ji!$17)*~ t.i: i:i .,, r (J_)ftm-t olifli 

*a-*~ <-to.:: ctt-e~f. m•~m:~tiH~.:to.:: H1 
t'.i':>t~~~~~~L.-rft?.::c#-e~t~ 
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r 7 :/YA _;t Gl)~fiHj,.~ 7 ;( - _;t tCl:l:, ~rQJf'1{$fbf"f~fR;: 

C ~~tcXtfrc.;-J 07',.,1 A,.~ 7 ;( - .;t c, r 7 :/YA .;t -.a:­
'0Q))iffilr@lllit~ c~t.c t,, ~ r 1J,,, ;r 7'-C~~~ht-:@lllit,.~ 

7 ;( -.;r cti>tl!> 1J -£-t. 

i tc.. .I& IJ :12k 5 Fa.ft C~~i!l) QJ:;k1Nc .t IJ. 1Na-ft~fiffi@l 

~ (7:;1-loz;r'@l!i*) c::k1a--ft~fiHi@lllit (7':/.;t;I--@lllit) etc 

1.1 Early O)T!Jil!~fiffi@I~ 

IZ!l tcEarly QJT~~fiHi@l!*:a:~t,i-J. 

JZl 1 IC:!i;\,, "(, 

c, 

c, 

=" ,,, .;rgtfi: re 

=" ,,, .;t .-.::-A~itQ)Jl~:;/JjfiJgtfi:-C, {j{;i:\;;tc J: -:> "C~b 

<'Ehi't". 

r.=-1':1:... ..................... (1) 
qh 

k : ;f-1!-- :;t ~:/'.XE~ (1.38x10-2•Jf°k) 

T: ~f*lffil.JJt 
q : 1['TG1:>1lfrlj:Ji (1. 60 x 10-16C) 

IE : ;;r." "' _;t 1lVIE 
-m-lffil. (300°k)-Cl:t, =" ,,, .;t 1lmt:-.a:mA -C-~b't" c ( 1) 

~fi{j{;i:\;;(l) J: 5 tct.c IJ i't". 

7}~~h£-J. 

.:: QJ J: 5 tc~fiffi@li~1c1:t~f0~1c~ < QJ t QJti>Je~~ h "C:to 

IJ, @llliti5!'.ITT-~f:t~:ff[~flffi@J!i*QJ~JHf!llifffl:N J: l'.Y{Jt'.JHJlJU'!'-tc 

::tE:B-l±M: t, --c. Af:JH't" 0.:: c ti>:JZ.~c::·-t. ~ 1 tcJJl:tEJ: < ffl 
"' Gh --c1,, 0~flffi@l!i*QJ-~~:a:~ t, :l:'t"il'. .:: .:: c::·f:t-~ 

1¥JtJ:l]v(i3"~·~{iffi@l!*vc '0\,, "Cll#,J:!ij t, i't". 

re=---2-6-(Q)·····················(2) 
h(mA) 

= ~ "'_;r ~:li:Ca 

=""'~.-.::-A~-&(l)~z~~.iic:!JAtt~.iicQJ~c 

t, "C~b~h i't". -~tc~z~~:lift:\JAtt~ii:tcltlfilt 

L --c~io·,%1uJ'~ <, '.l!\ft.11.-C~ ±'t". ~zl'!"l~..i: CTe, :!JA 

tt~.ii Cne li{j{A;-C~b~h i-J. 

f+eqnN ..................... (3) 
CTe=Ae'\/ </>o-Vb'e 

A. : = ~ ,,, ~ 1~-&rm• 
e =~m~ 

llN : ~ltgtfi:{l{U(l)~~"'" 1' 1J 7~.J3t 

(.:: QJ~irf:t NPN) 

</>o : ft~!l\'~&ill C:'JZ~~(l)'~&Jllii~) 

Vb'•: ~itQJjj!jj)ijfiltcil>il•0'i'!t& 

Coo= qlEw' ........................ ······ ... (4) 
2kTD 

W: .-.::-A~j!l 

D: &~"'"1' 1J 7(1).-.::-Ail~tcuvt0:1JAttf* 

~ 

1lEE1*l!it* (Early '.XE~) µ 

Early 3\'IJ!'l!:c t,"C:ffif?h"C1,,0'.XE~-C-• .-.::-A~i\i:'.{£ 

illi\j..-~ 7 -" - _;t -c-t. 

µ- kTde ........................ (s) 
3qw(</>o-Vb' c) 

de: ::z v ;r ~ ~zl@QJ~i!l 
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::iv? ?<:jfi;j')\:re 

;:, ti. t-f!l!(T)«-7-1~1.J?J!:iifl,J/{ 7,, - jl -e. i*AC:iil<:b 

~;h. i-t. 

1 
re= -(~aa-) .......................... -(6) 

h fiV-b'e 

::i v? }l !;'f_!i:Ce 

::c. ~ .,, jl !l'flll:C:fl'tj t:<. ::iv? jl -"'-7-~il(T)~zM 
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6u I II T;max=75'C 

•A T ';;25'C 
~ 

~ 
40 35 ~ 

~ ~ 
30 45 ~ 

b-. 1'), 
~ 20 55 N 

t"'-.. t.... ~ lS 
10 65 ~ N 

~ I', ~ 
[SJ N 

b., R 0 
10 2 10 1 

Vc/Vcrh 

ml(a) Pc•Oja=-29logVV~ -(Ta-25) 
cr1t 

Ta+Pc•Oja~Tjmax 

70 JI 
60 Ta=25'C 

50 l '!': 

W11-++Tt-r<i--"l----+-'M-+l-1'\J----''k--4--N-+!+H 

o,._._.j=·U,L!-~~b...~~-"-1..bLJ.J>U.J'-....~~~rs,__,_~~.L.Lll! 
10 2 10 1 

( mll(b) Pc•Oja=-29logV~~t -(Ta-25) 

Ta+Pc•Oja~Tjmax 

1'I 

120 

100 

40 

20 

0 

Ve/Vent 

~ l(c) Pc•Oja=-29log_Y!;_-(Ta-25) 
Ycrit 

Ta+Pc•O;a;:i;Tjmax 

Ta=25 °C 35 TI~ 
h 4S 1'.. T;max=150"C 

f- N 
55 

I'-~ f- 65 N ~ f- 75 N f- 85 r-..N J'-..,.1' 
f- 95 N ]'-..,_1' ~ f- 105 11-..N J'-..,.1' I- 11 ~ 
I- 12 

N ~1' ~ 
I- 13 

N )'.,.1' ]>.. f; 
N )'.,.1' b,_1' !'--, 
N 1'..1' 1'..1' N 

10 ' 10 • 10 • 10-2 10-1 

,Vc/V,.,. 

Ve 
~l(d) Pc•Oja=-29log Vcrit -(Ta-25) 

Ta+Pc• llia;::;Timax 

10 ' 

" " ~ c<>'ll 
"1 l\ "1 l\ ~ ' 

. 
:-El= .s' § 10 

"'o ~~ ~ :s: 
<?..,. 

0 

1i10 
~ 

2 " ~ m " 1' 
0 

~o 
" -~~~ :s: 

~~ 
~ ~ .... ·~ " 1'-
'~.s' 

en 

10 

' :"\: 

l • " 1' '\ ~ 
OT . 10 10 10 1.9 10 

Vcrlt (V) 

(2) itf'J:ll111~ 

ll1111. ~ 2 C1.>ttev'1i'.!'.JX1;:ff-L*i". 'k.cxl:l'.,m~•* 

m~ti;:bil>-:>"Cv'"C, 'ti:~IJt'.!'.*o!tQ~~. ~f~ 1 L'ilJT 

~•*m~c ~MttmO) f.lti·r? t~ftmu:.nmm:'.!'. *11t$Jlitc* 
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ll>. .:C-C1) .~,:O· I? 1'9W~fc-'flftlc~.Jll:a:- 51 ~, il!!fflmllfili.ffil.Jj'.Cl)r.Jll 

c 3t {),#,:O·l?~~.'l!:a:-T l-, flUi!l c C7)3'.t,#,:a:-~'C.7;. 'i: t". :.:. C1) 

•~. ••~m~t-{)•1:Ec•W•1:£C7)ftl.'t"~1?. •• 
•1:£C7)filtc:.:. C7)fific:O•l?WoW'f!l'.1:E:a:-;:Jno 'i: t". ~~Witl:E 

(Vcr1t) f;J::.:. Cl)i[/:EPJ.J::O;l"nn~ ~ :h.k t:lt "t.' Runaway :a: 
~:.:. t"itl:E l.'t". 

-?~fcIBJ 2 <:·:f1iiliJllfc, lln1Jilitl:ECl)S:a:-c t) ~$.Jll:a:-51~. 

~tftm*!i! c 5t Q,~,:0· l?:tliilii!l c -'flfH!l!:a:-51 ~, *1itilii!l1c{~ !?ti. 

kfiil:O; 5·Icuo Cl)fi!il.'T. *5E1*~fj::.:. Cl)ftillc Icso :a:-~.A. 

T:h.f-.J'.~ i?:h. 'i: t":O;, -~fc Icso f;J:~:kfifPS:~ ;t t,:)];0; 

*~l.'t". 

1§11. 1 25B463@ :a:-m1r', iti!iliitl:E Vc=12V, it!Ht•:tJ 

Pdc=l. 5WC7)~illi&~l!tl-k. @]fillic;7)*7£1*~f'J:v' <I? 

fC~A!:f-.J'. J: v'il'. t.J: :Ji;, :IJ)(ili!\fiif;J: 100x100 x 2mm 7 1t.­

~ .::.'7.b.1'.&:a:-fflv', mllfili.ffil.)j'.Ta=55°C 'i:l.'.@Jf'F~-ltk 

v'. 
M 'i:fl!'}.\:titm:a:->J<bbQ. 25B463@Pc=6W (Tc=25°C) 

Timax=85°C l.';b0:0•i?ff:lif:J: I) 

o. TimPxc-Ta 85625 lOoC/W 

"it::: lOOx 100x2mm 711.- ~.::. t'J A :IJH{lil*C7) '.l:Mitmf'J: 

01=5.5°C/W l.'&.:>::5. "'?"17-~!fti,.,·qf§.~t"0ct" 

:h.!-.l'., llitf'fi\'Mftm Oc+Os=l °C/W "t.'&.:>0. 

19>.:tfc~'.l:Mftm Dia f;J: 

Oia=Oi+Oc+Os+01=10+1+5. 4=16. 4°C/W 

:tf,g-j'ffiC7)/.ffil.)j'.J:.~f'J: P d«Oia = 1. 5 x 16. 4=24. 6°C 

IB) 1 (b) J: I) Pdc·Oia=24. 6°C ~t.Hi!l fC c I) t'il\ifiilifc 

.>fmJl!:a:-51 ~, Ta=55°CC7)*Jl! c C7)3/:.~, J: !J ~~"'ll~ l/:"C, 

:f1il!iilJC7)3'.t,#, Vc/Ycrit Cl)j[ii~~ft:t!c 1. 4x10-2 l.'&.:>9. 

:.:. ti.. J: t) V crit 1. 4 ~ ~o-z 1. 4 ~210_2 •• 860(V) l.' &.:> 

o. 
lXKCID 2 C1) Vcrit=860 (V) c Oia=16. 4°C/W J: I), 

S·Icso~900(µA) 2SB463@ C1) Icso=70µA max l.'S 

Q n• I? 5~13 t"tJ:: :bt>@JfilliC7)*5'£1*~f:l:13PJ.Tfc~J:,JZ, 

~n;SQ. 

fJl.I. 2 2SC735 ~lftv'. flti!ili'l:l:E Vc=12V, ilWj\':'l::tJ 100 

mW @]l£tic;7)'P:.'5'£f#~~ 5=20 fC~l!tt"QmJlfili.ffil.)j'.f;J:ffiT)j'. 

;!:: l.'.@Jf'Ft" Q :.:. c ii; l.' ~ Q ii>. 

M 2SC735 Cl) 1J !it P !/. J: I) Pc=300mW (Ta=25°C) 

Timax=l25°C, lcso=O. lµAmax, l.'&.:>7.in•I? 

125-25 0 
Oi.- 300 0. 333 C/mW 

S·Icso=O. l x 20=2µA 

~ 2 J: t) Oia=O. 33°C/mW, 5·Icso=2µA J: t) Vcrit~ 

2xl04 l.'<bo. 

l, k"/J; ? "( vv c = 2 1210· 3 = 6 x 10-• 
't crit X 

;!:: k Pdc"Oia=33. 3°C l.'<b 7-> "/J> I?, IBJ 1 (c) J: I) :f1ll!ii1JIC 

Vc/Vcrit=6xl0-4 ~ct), WC!lii!Jfc Pc·Oia=33.3°C:a:-c 

I), 3/:,#,C7)ffljlfil/.ffil.)j'.~#~Timax=125°C"('liffljA!:{, C Ta 

=85°C :a:-~7.i. ~.:tlcffl}[HJU\l)j'. 85°C "il.'JilJf'F~-lt{, 

:.:. c:o;"t'~ Q. 

1. 2. I~{ 7A.@J~Cl)'ti!-:it-f*ft 

@]filliC7)*5'£1*~fc -?v,·ot, .,.~17 ;i_@JJEliC7)~jjtfc~t" 

7-> ti k C7))l:iliJ:$;~i!!=fc "C, 'JUI:\~ :h. "C v' 'i: t"cD "t', :.:. :.:. "t' 

It 2, 3 C7)J'lf*{j1J&J:fj7.Jt:ftfc l-'i:t". 

('ill 3 ft~/q 7 7-@]ii!llc;7)*5'£f*~"/J; c·CI) J: ')IC tJ:: {, i.»7f; 

l, "Cv''i:T. (a) (b) (c) f'J:-fflJi'.C7)/{17 ;i_@]filli, (d) ft.A. 

:tJ r 7 :,..-;i_C7)ll[ii!HM.ii:51"'.t'4!llit.fi'l.'~t.J:v'c ~'.t'~l-7:::tC7) 

<:·t". 

(a) 

l+X 
s 1+(1-a)X 

X=_fu_ 
R2 

(b) 

(c) (d) 

L R, rec 
'<' S 1+~7!a)X R

2 

- 1 ( R1 R2 ) ~!IAU-<--Y 

1 ''f X -., '' H" x, '---~ 
e:ll 3 /~17 7@1!M}!C)*'.i£f'M& 

S=l+-1!!.. 
Rz 

VCc 

S=--R __ 
R-a(R2 +KRJ) 

K= R1 +_fu_ 
R1 

R=R2 +K(Ra +Ri) 
a:...z-;z.fl<J1!llliill: 

'otiJit.JiOli$ 

-Mli:fc *5Ef*~f:l:1J' ~ v'/Jil'.Bl v':blt <:·t"n;, 1), ~ < t" 

Qc@JJEliO)ll[~M~~~~~t,~·~·<tJ::!J'i:t". W:tJ 

~Cl)/{17 ;i_@JJEli"t'f:I:, *5E1*~:a:-'J'~ < TQ c:.:. Cl)M~ 

~f'J::k~ < t.J: I), ~p'/itfC~i\liftil.'TCl)"t', -~fcf:l:W:tJi~ 

C7)r~17 7-@]!Elif'J:, i.ffil.)j'.fltljj(Z'f-fC J:: I) ili!l*5El:'lt&.Blifffc 

t" 0 )J~n: c Gti. ~ t". 

1.ffil.Mrm•z-=r:a: mi.., Q ~,g-1:1:, Zrc;7)f~i..,»"t'*5EM& 

~~~•J::.:.c~'l.'~"it". m)j'.fltljj(Z'f-cl-~~~-~ 

7-!il, /~9 7-!ilil;-Mli'.$':J"t't". il!!v'JJfC°?v'"CftZ'f-0)7J 

!itµ !7'&$;ft~l-"C < R.~v'. 

l.ffi!.MfltlfJl:ZrlC J: ? "CJl!{\*7£,lj'.n:'}f;~fC rm•~:('.,"( V' Q 

~ftfC ft, r 7 :.-" ~ 7- !it f'J:~:k5'£~Cl)ljf'@'. ::I v !/!it -~fC 
°?v' "C Cl).7;.~!t~tA.:tf-.l'.-t~'l.'t". 
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r 7 :.-':/:A !it VJii*ilt?i'J'.m'.k (Pcmax) l:l:, il\Jf!P't'nl!.,-Zt: 
~{1 7 :A §JJFil0>il/{l'fi:1E/l'.:O'-t5i'te1Evc ~ilt ~t1:·cv' .Q~.g­

l:l:, r 7 !-':/:A !il:O"f!Effl~h0Jalltll C?'l-3(0 ilfil/l'.(Ta) .1: r 
7 /':/:A !it O>Jii:fdli:!irJ1~(.ffil.)l'. (Ti max), :l=o J: V' :::_ :fL:O> Gm! 

~.Q~M~#KJ:?L*~0•-irM~G001H1Cn'A) ~<:' 

<D1!Mtlim COia) cR,h c "' 5 il2%>.!:'.fflv' .Q~ir'L £> IJ ~ 
-t) .t1cJ: 1J Cl) :rt:0>001*:0;ax:1J.ll.ti~-t. 

Pcmax Tim0~-Ta (w)-·················(14) 
la 

r 7 /':::A !it tli:!il"M1c:i=ov'L9£1=.-t?;) M:O;?'l-11~""-~!I:~ 

~0••~, •v••>.!:'.•~c~·K~~L-'A@MK7 

~P-VLLMllimcMWAcKJ:IJ·b~~ -~1E­

~-'"('~~4<D•E@MKL•b-t::c~'t'~~-t. 

r 
l 
Ti~~ 

IJ; I Os Be] 
f P Ob Oc~· 

Ta 

Di =~•••ttC•~••h*DDi~) 
Ob :Ji.i'l~Mlll:tt (Ji.l!tl6illrhiiiJHi-5\:l:~) 
O s : *@*Hli.*MMfC 
o c: l~li!l!Mlll:lli: (EX~IH '7llli!l!!;\f.c·o>J) 
01:a•m•mtt(aME"'Ji.~cu~1> 

rzi4 -itz:M~frlli@lW/r 

mirM~t:o~t:~'A~-r<D1!Mmm~a~~4<D$E@ 

g;a, G (2) :rt:-r.EJ.~ Gtt, ~ -t. 

Oia=Q;+ Ob(Qs+Q,+(11) ·····················(15) 
ob+(l.+(lc+(lt 

i:p l±l :1J tJ r <D r 7 /':::A !it -rv:l:-fflX:vc:li.lcr!-Mlii>.i'.'. m"' tH' 

C') <:', (/ia f'j: 

(/ia=O;+Ob'"'""'""""""""""""" 0 •··················(16) 

ct.J:IJ~-t. 

i:f:it±l:1JPJ,r<D r 7!-':/:A!it<D1J !itµ ::?''~'t'f'i, Ta=25°C 

<Diii*'lltWm'.k:0"~2~~;/l,Lv'~T:O", !fiffCt~lE L ""Ct.J:v' 

:O>'!SIJ, (3) :rt:-r.EJ.~Gh-1;) Q;. >.!:'.~L~-t. 7-"A:O>G 

?'l-'A""-<Dll',Mlim ob l'i'T-:A<Dt;f~~~°RICJ: IJ*IJ ~-t:O;. 
-MX:vc• l <D{§ij:O>G 1L ffJj G:O>;'J:: J: 5 lc O;, Oc, Os, Ot IC.l:t""­

Lf!l~*~Hli:'t't"O)'t' (2) :i:1\:f'i /ll'irot1l'.. L, ""C '.%ffi.J::(J(;c\; 
~fil! 5:: .1: ;at·e~ ~-t. 

Oia=(/; +(lc+(ls+Ot•••·•••• .. • .. ••••••••······(17) 

c17) :rt:>.i:'.*lll)0::.t1cJ:: 1J iii*1Emhltl~-t9~~!0)~ 

tt~-r~.Qb~-rt-~, ::tt,G~Mmm:~~:n,~:n,~•* 

#KJ::IJ*~.Q1ER-r~ l'XD-r:::tLGMmm<DA~~­

IC -::>v'LID/.AJJ L, ~T. 

2SB415 T0-1 85 250 50 

2SC481 T0-39 150 155 21 

2SC485 T0-39 150 155 16 

2SC490 T0-66 150 75 7. 8 

2SC793 T0-3 150 25 2.1 

2.2. ~ tlf :J:Ji: 

~40>~M~E@JFilK:l=o~0Mmm~~;/l,~:fl,{J(<DJ:5 

ICID/.AJJ~h~T. 

w •1rM·?--7MMmm:c~••mm:)~ 
r 7 !-':/:A )1t:l"i!ir$:O>G7-7 ~ '"('0)~$ll'.-Mlim O; l'i, 

r7!-':/:A:l10m~, Mfl~GKr7!-':/7:l1*~0)Jr-

7 (?'j.ilfl~) ""-<ll!\R-ftrt1J, Jr- 7 ~0)3'E.!j;!fo/JIC J: ~ ilH~ 

Vt~ Qt 0) <:, 1- 7 /':;A !it ffMk 0[j'!jtr0MtB:tt-r<01J * 
-t. '.%,~fc::O)S>.i:'.iJllJ1E"t0t:lll)1Cl'i, r7!-':/:A!it0)7 

-7fil/l'.&-1EK~~~K~-Lt:~8K-t0::c~~-

L"T. 'r-7i.ffil.ll'.>.!:'.-1ES Tc IC~:t<pvcaf!'i".QW;irlC 

f'i, r 7 !-':/:A :l1 fCllf?£j'. ~tt,.QJii*m:k Pcmax l'i 

p _ Timax-Tc (w) Timax-25 (w)···(18) 
Cmax- (Ji Oi 

<:.EJ.xGtt,~t". 

7ct±l:1J r 7 !-':/7-!il<D"JJ !itµ ::?''~·ev'J:, Tc=25°C ~t: 

~•m0ttMWf\Effl0~~C')•*'llfW~V9:l1m~~~­

~h L "' ~ "t:O~. :: hl'i (18) :rt; J: 1J AJj G:O>t.J: J: 5 vC~O) 

r7Y:/7;l10)~•mtt>.!:'.~-tt0-r~ 

(2) t~M!l!Mtlim Oc 

tli:!Miil!Mlim (IC f'i, r 7 /':: 7 !it • Jr- A .1: :Ii.It,,~~ .1: C') 

•MOO<D~OKJ::IJ*~IJ. •MooO)•m~ m~. •M 
mm, Rlll)-ft~1JK*~<••~:n,~-t. t:c~~•Mm 
fC:/ IJ ~-:.-' • ::?''IJ -7>.!:'.~:fffL ~ -t .!:, t~M!IIooO)<bG 

~, •m~KJ::9••>.!:'.~~<-t9::.t~-r~~-t. •2 
l'J:T0-66,T0-3, 0)0c>.!'.'.~L~"t. 

T0-3, T0-66 ~O) J:: 5 fC JJJ(ll!{l~fcillt:li!!&-ftrt Gtt,.Q J: 

?~fi~ht:Jr-7.0)~irv'i, :/IJ ~-:.-' • VIJ-7~1!1 

L""C'tllfii!ifCRftft-1;) .!:, t~R!IIll',M!ml'i 0.2°C/W t'il/l'.ICiJ:: 
1J ~i-. L:O, L, 4il±l:1JtJrO) 1- 7 !-':/:A )1 t'i, 11'ff01l'..:JD 

J::V''r-70•mtt~G, ttMB~ill•n-rt~Gtt,.QJ::? 

~~t~tt,""Cv,~-lt/VO)'t', :lillM~>.!:'.fflv'9 .1: ~f'i!&fi·ft1J 

IC J:: I) t~M!IIil!MM!Ctf!'l§*~ iJ:: t 0) .1: t.J; I) ~-t. r:j:ll:f:l}Jt), 

rO) r 7 !-':/:A !it O)fjJlr.{I>.!'.'. J:: < -t0t:lll), :::tLG0?'f.E£1c 

<bb-ltLr7Y:/:A!il>.i:'.~MftK~*J::<!&-ft~Gh97 

:: "' - )1 ;t; - JI.,-)?">.!:'.~ 6 fC ~ L * T. :: 17) 7 :: "' - )1 ;t; -

JL-!it'>.i'.'.Jflv'LnXll'A~vC!\RMl:TM~irO)'L? .1: 1L5&J!\fHl"JiJ::1J 
~~~ 7 1e:~t., ~-t. ~ 7 O))j~-r!&1>flt0 .1: ~l'i, t:ii!MM 
tlimv"J:t:ii!M!II001e:;,; 1J ~ - :,,- • ::?'' IJ - 7 >.!:'.~:fff-tnf'!, RH-
1, RH-2, RH-8, RH-10 l'i 5°C/W ~Ii'. RH-9 f'i 2°C/W 

-( 48 )-



T0-3 

T0-66 

30 

0.5 

----------------

!
-- Oc-!--Os i.°C/W1 

~ t]J( Silicone Oil -;fj !--si1i::-~Oil;-
Ni!iU~ts: L-
77" :/ 
"71 :h 

(25-751i) 

Al,O,fl/lm 

~*-id.i:L-
'"17; 

(50-8011) 

"717 
(50-80µ) 

b 
~~ 

r~ ~ !:'::. 

-· ------
0. 10 0. 20 

o.so-o. 70 1. 45-1. 25 
0.40-0.30 0.80-0. 60 

0. 35-0. 25 0.40-0. 20 
-

0.2-0.15 0. 5-0. 4 
0.6-0. 5 1. 1-1. 0 

0.8-0. 6 1. 4-1. 2 

~ 
x ....... 1-.i== 
~ ~ 
~ 'i'--

1'~ 

lmmil:l!i 
2mmil:/lt 
lmm7 JJ..!, 
=-?Alli 

}. x 

f---

1 .... 11& 
2mm7 JV~ 
=-?All( 

s 10 30 50 100 300 500 1000 

liJ(P./t!Jiiiifli (an2) 

li'1I 5 :lil<:iW!illifa c iWl!liVt Ult) 

til.l'.c tJ: 1J *i". _ 
-*:/!I ::i-Y • ~!l-7-.c L-"C1:1:Jl:l~:/!J ::i-y::iy .. { 
ryy f TSK-550 *t:l:I: Dow Corning340 Silicone 
Heatsink :ll;iifil L- "Cv' *i". 

(3) *&B.f.&~HMJc Os 

l-7Yv7-.~~~--~;M&i"Q~·(J)~QcS~. 

1- 7 Yv7-.~ c~it.-!lftc (J)rdJ11::.*~•!IWJ~!Hv'tJ:.fttL1i'i'J: IJ 
'i-!t-A.J. ;:(J)MBl/WJICJ: Q?.M11m Os 1:1:*@.B!/WJ(J)f;tWc)!jI 

~. illiff!ICJ:IJ~*IJ, i!!ttJ!C:StJ:Hilct.l:IJ*i". 
*&••(J)•&•*~;~Qc~1~~-•J:<, amf.l'. 

'iC:fil!X.Q!ii~:li;~ IJ 'i"T:li;, -tli((J)~B!/WJ~~J-tJ:.)!jI~ 

1c1tQco:ll;ift1.., <. tov'::: u;?<c.<!'!:·r:i". ~17-lt?.-!! 

&i!lt$f:J:~1 ~IC5J;IJ *i":ll;, :lf;;-tJ: :)j"i,t(J):llt~GtL 

*i". -i31!:1c•1rJ'.fllmf.l'.1:1: Si 1- 7Yv7.~:0;a<. Ge 1-

7 :.--97. 3rl:!:JH3l:i¥.Jf!h'C0L', Ge r 7 :.--97. ~ 'L'l:l:~1 
7-, Si r7Y97.~L'l:l:~1~:b;Jj'Jv,;tL*i". 

· :QJ.1!11~ JJ ::z - y7 .... ~-(J) tco t t1.:1-c1,,:fi'":llt. ~21f: 

11 J: "'ti~. ~ < -c-~ t.1::1,,(J)-e~~~(J) J: Hfill.l'.m11.til < t.1:: 

"'J:?-C:i'". 
_,{'7- !-7Y97.~tfm>'<'(J)?'j.f!, 77Yy)!jIQ:>"{-,(J);b! 

~IJ*i":Ot, :::ti,;1cflt!mi"QM•.fR. M8'7-Y:/·"r-~ 
~M\L-"C7tt-id·JJ c"'"'*T. 

~•i'&~m"'~ c s1t•J¥.J•ll!h~:R!l,\1:ll!~~(J)~1rcBB 
'iT(J)l:·~--m~W~C"C~X.~::::c~C:S'i-ttA.J. 

t~~!h?.-1\Jll:m~~.it>t:MBtli((J)?,Mlim (Oc+Os) 1:1:, ~ 2 (J) 

J: :) IC:/ !J :i - Y • ~ !) - 7. ~~;(ffi"tLli'J!i ~ SOµ tJ.r 
(J)~ 1~c:1to.8°C/W, Jij!:~ BOµ tJ.r(J)~ 1 7-1:1:1:, 
1 °C /W f!i\/.l'. c tJ: IJ 'ii". ID!:atlC ~ 1.., "C 1:1: -~iliM!ttt c i@. 

mfi(J)ll:M!ttJ\:~~.it>"Cl&f<tlt?.MMJi: (Oc+os) c C, :/ !J 

::i - y !/ JJ - 7.~/fii;(ff L-t:~1r 1°C/W :li;£.':~tJ:flf-iC:T. 

H) 1i5c?.-!!ft?.M11tt 01 

~-·(J)••tt~~--·ffiJ:IJ~---~Q·(J)~~ 

0~1'1l~•~••ttc~x.;n'ii". ~-(J)~!l,\1. ~•• 

U~-(J)i!\l./.l'.:£.:f-! J: ~1iJc•ft(J)lf~ffifJllC00f* !.., "CS 'i-J­
~. R~i¥.J~ftmi"~:::c~bf~C<. -~~~i"~"C 

~iJ!l]lc J: IJ *.lO"Cl.·'°:tT. ~ 5 l:J:~?../!ft(J)Jf:l:!k:IC r 7 Yy 

7-•~1•a1J?~. n5c•n~••&•1ect:cs(J)•• 

t.n: (7) a1JlJJflf-i L' ct> Q . 

:G:lli:L'l:1:$•• ~ - ~ -:O!{lk (J)jjJc?.-1\ft~~~ !.., "Cit'* 
T(J)~ -~OOffli"~W1r~:::tL~co~-~~·*ICT~ 

cf\OIJ~T. 

,,{'7 - r:;; Yv7. ~1iJc•n-(J)a IJ ?lt1c&,~t.1:7 tt -e 
"'t!J, l&IJ?i:J-171*1:!: r7trt-if"!JIC?1t,"CJ (J)~~•RR 
l.,"C(C:~lt'. 

7v=-~*~Y(7)ftH~c~ffl~B~~61C, ~(J)J&IJ 

?l:J-1J1*(7){71j~~ 7 fCff;l.,'iT. 

RH-1, RH-2, RH-8 

RH-15 

tt l$: f§tj 

RH-10 

;:ti,~ C:fCW!~t:J!t~t~ "{-, c fC ·~~(J)jj-{-~f7ij~ff, Vi 

i". ffWKZt:~"C(J)4;t;ti,~~-'it:~*.lO~~-~ 
iX(7) 4 ?fC:5]-~~tL*T. 

(1) r 7 :-'97. ~ (O;, Timax) 
(2) r 7 Y v 7. ~ (7)j/1jfUt1J CP de) 

(3) /mlml.ffil.~ (Ta) 

(4) 1i5c•• (01) 

a r~Yv7.~. Jm~•~ m••~~4x.;n"C, ~ 
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I 
" <:11 
0 

'-' 
I 

7 
~ 
i 

I 
:J 

* I 
;i, 

y 

j:_ 
~ 
ffl n 
11'3 
~ 

~6 7~i-:J*~,~~mn~~ c•~=m~ 

RH-1 

6.01.pMax 

" . " ::E v 
"l 7 

1%~ t IJ~ 
. .5 '7 
::E I 
~ ? 

;,n~_l 

~
45¢· -

3 

).83¢ 

1. .;!... ! "/? 
2 . .....Z-A. 

3.1 :J v ;7? 

JEDEC TO-I 

EIAJ TC-1, TB-!A 

~.; 
45' 

RH-2 

~ 

IJ I ::E 
I .. .I, J, 'i=!-:--t-::J 

.... 
0 

~ 
"" 1---1 

... 
~ 

1. :r...; ·:-i? 
2. ~-A 

3. "v:7;? ('J'-;<.) 

JEDEC T0-39 
EIAJ TC-5, TB-58 

RH-8 

6.0¢Max 

" ~ v 
"' ;7 

d-~ 
1.1r1j'I f ~ · I .5 I 

::E ;7 

~~-1 
~

Q,,.15¢ 
-
3 

1.83¢ 

1. "'' "' 2. -"-- ;t.. 

3 •. " v 'l ;7 

JEDEC T0-1 

EIAJ TC-!, TB-!A 

Rf-l-10 

~l\~r 
4-2.5!< I I --I f.o.s 

,~15±0.2 

-20-

0.lRMax~·.,"·Ii. j i 
. . "' 
~ ._, 
8.17¢ ~ 

0 

~l 
0.45¢ :2 

l. ;r. ~ 'Y 1 
2 . .....Z-A 

3. "v ;7 ;?('J'- ;<.) 

JEDEC T0-39 

EIAJ TC-5, TB-5B 

"" t 

RH-15 

9.39¢ Max .,_.____.._, 

1. .J'.. ~ •y' 
2 . ..-..::-;;t... 

3. :Jv:71('T-;<.) 

JEDEC T0-39 

~r 
;± 

2R 

..,, 
00 

:;i 

EIAJ TC-5 TB-58 

RH-16 

!.5C 

10.1¢ 
0.45¢ 

~ Gm1-
~-i:ft1.5 
!. :t. ~ ., 1 
2. "v;7? 
3: A.-?.. 

TOSHIBA 2-5S 

;; 



~n:a:>r<.lbo. 

f§IJ. 3 2SC793 lcil'Ut'rltn Pdc=l5W :a:lj.X. "( rnlliAiJM.M 

Ta=60°C, 'i "t'!liiJf'F~ -lto lc &:,~tJ:n.llil:~~~*.lb Q. 

lj.X. GtLo *14fi 2SC793 0) 7J ?t P 11· J: I'), Pcmax= 

60W (Tc=25°C) Timax=l50°C ~J:V' Pde=l5W, 

Ta=60°C, 'ik""'<'1 n:a:l'lh-,"CM~TocTtLli, Oc+ 

8s=l°C/W "t'<bo. 

'if (18) :<\: J: I) 

O·- Timax-Tc 160-25. 2 l°C/W 
,- Pcmax 60 · · 

(14) :<\: J: I') 

O· Timax-Ta 150-60 _ 6oC/W 
Ja Pde 15 

1JE-:> "( (4) :<\:J: IJ 

0£=0;.-(0i+Oc+0.)?6-(2.1+1)=2. 9°C/W 

1i.\lil:~~IHl\t.l;l;Jn2. 9°C/W PJr0>t0>Hfiv'o. 2mm 

)!j:0)7 11' ~ .=. '7 A;flli"t'li, ~ 5 J: I') 270cm2 O>mitti;(J!.,Jl, 

~c:<bo. t,k;i,J'>-:>"C71'-'~ =-'7A1i.\l~1'&C:fil70xl70 

x2mm O>:k~~O)tO):a-fflv'o. k;R_l, r 7 './:/7-.?t 

HH~Wlc!& IJ -?ft o c ~Ii, :/' !I ::z - './ 11· !I - 7-. :a--r 

~~;ffi°i"o t0>ci"o. 

b. r7Y:/7-.?t, Jallmi.ffil./Jt, 1i.ll~fti,J!.lj.X.GtL"C, 1-7 

Y:/7-. ?t 1c)ff~no•:kmrt•:1H:'3f<.lDQ. 

f§IJ. 4 2SC490 ;a. 100x100 x 2mm 7 11' ~ .=. '7 A;fj.\{i!'J\f&lc 

""'<'1 nC:M~t,"C!&Mlt, rnllmi.ffi!.!JtTa=60°C 'iC:W;{'F 

~-itkv' c ~, r 7 :.-- :.; 7-. ?t 1c)ff ~no•:ki11Jrt•n:a-

3f<cli'J Q. 

lj.X.GtLQ*14vi7J?tP11'J: l'J Pc=l6W(Tc=25°C) 

Timax=l50°C:to J: LJ'Ta=25°C, ~ 5 J: I') 0£=5. 4°C/W 

'ik Oe+Os=l°C/W C:<bo. 

'if (18) :<\: J: I) 

O· T;max-Tc 1501625 . .7. 8oC/W 
1 Pcmax 

1iE-:> "( (17) :<\: J: I') 

O;.=Oi+Oc+o.+0£=7. 8+1+5. 4=14. 2°C/W 

(14) J:t J: l'J 

P _ T;max-Ta _ 150-60 "'-6 4W 
de- O;. 14. 2 · . 

i"tJ::b"b, 6.4W 0>il1Jif:tffi:;IJ'iC:liiff~tL'.S. 

fl.1.5 2SB415 ;a. RH-1 :a-Jtlv'"C 100x100x2mm 711'~ 

=-'7A1i.\l~i'liilcl&l'J --::>ft, rnllmi.ffil.M 50°C 'iC:W;{'F~-it 

kv' c ~ lc r 7 Y'/7-. ?t lc)ff~no•:km••1J:a-;J<60 

Q. 

lj.X. GtLo *f41i 7J ?t P 11' J: I') Pcmax=l. 2W (Tc= 

25°C)Timax=85°C :to J: V' Ta=50°C, I]§ 5 J: I') 81=5. 4 

°C/W 'ik 0c=5°C/W "t'<bo 

'if (18) :<\: J: I') 

l, k;i,J!.? "( (17) :<\: J: I') 

O;.=O;+Oc+0.+0£=50+5+0+5. 4=60. 4°C/W 

(14) i\J: l'J 

P _ T;.!'!.a_x-Ta _ 85-50 -O 58W 
de - O;. - 60. 4 - . 

i"tJ::b·t>. s8omw O)m••1J'i "t'lff~tLo. 

c r7'./:/7-.?t, *~•. m••1J~ij.X.GtL"C!liiJ1'F~ 

-it? as•il'liJaJIH.lt\\l.JJ'.:a:;J<.lbo. 

f§IJ. 6 2SB463 ;a. 100 x 100 x 2mm 7 '" ~ .=. '7 A;fj.\{~i'& le 

""'<'17-"t'M~t,"C!&l'J--::>~(:;,-g::z-:.--·'!l-7-.~ 

!ili;ffii" o ), m••1J l. 5W 'i '"t'toP1JWJ-o c ~ O>!liiJ1'F ~ 
-it? o•jj!ljJaJfftli.ffil.JJ'.~;J<bbo. 

lj.X. GtLo *f41i, 7J ?t µ -, J: I) Pcmax=6W(Tc= 

25°C), Timax=85°C :toJ:V', ~5 J: I'), 0f=5.4°C/W 

'it:: Pdc=l. 5W, Oe+0.=1°C/W "t'<b'.S. 

'if (18) :<\:J: l'J 

O· Timax-Tc 85625 =lOoC/W 
1 Pcm ax 

(17) :<\: J: I') 

O;.=O;+Oc+0.+0£=10+1+5. 4=16. 4°C/W 

(14) ;;:\ J: I) 

Ta=Tjmax-Oia"Pdc=85-16. 4x l. 5=60. 4°C 

i"tJ::b"b!liiJf'FRf~i§tJ:.jj!ljJa!lmi.ffil.JJ'.li 60. 4°C "t'<b 0 . 

2 3. ra~·li:i.-~.!1Lt.:1i!c~i!tl!t 

r 7 './:.; 7-. ?t @l~IDttt1c ult o ~~'.i'EM c 1i.\l~lc --::>v' -c 
0>t!;ils:l¥JtJ:~ X.)], ilt•}]~fii""t'lcJfil-"kJl!i l'J "t'i"i,J!., 

~ G IC ffi*Jiltlc "'?v' "(O)~ x.:a:1Jn1J;fd-- o&:'Wi,J'><b I') 'iT. 

c < lcJl!ifi§I.~Jtl~ 1 ii'~ l'J 0>f\l!ffll'of~J'~~0>~v'~n1c;X>t 

t, '"Cfim•1t:a-~rt t, "C, 7 1 v--r 1 './ 11· (Derating ;m 
l,IJI() i"Q&:,~i,JJ:<b l'J 'ii". 

-~l!:lc 1- 7 './ :/7-. ?t 0>~fl::lit~il"i.ffil.JJ'.1c;X>t i., -crn~rm~ 

1¥Jt.J: rJl.'lf*lc <b l'J, r 7'./:.;7-.?t1m k 0>~'1t!!Hc J: -=' -c ~li<b 
l'J'i-J-i,J!., 40~50°c 0>7'1v--T1'./,lcJ:...,"C, l'i 

fi 1 lli (lOffi') O)fj§.11;rfiJJ::i,J!.WJf'1f~tL'iT . .:{-O)k:cli'Jjj!lj 

v'ffi*JiJJ'.i,J!.~;J<~tLol!lbil", ttil-$iffil.M Ct:n11n•;1J1cJ:o 

iffil.MJ::#+Ja!lmt\\l./Jt)~-;IJ~X.o~W~<bl'J'i~ 

7'1v--T1'./YK~l,"C~-·ltc&~lt0>M~it-it 

ctJ:l'J'iT~. --K~0>J:.?tJ:7'1v--T1'./Y~•· 

~tL'ii". . •a: : -lj-- - :.; :a: kivr-:•••O)•JEi,J'>:li:k'.iEl'!•J.E 
Cc< 1c VcEo) 0>80%PJr 

. •1m = -lj---:.J:a:kclbr-::ll••0)•1mi,J!.:li:k'.iEl'!•im0> 

80%PJr 

·•1J:-!j---:.J~kclbk···O)·;IJ~. ~·O)•*• 

IH.lt\\l.MK:to~o7'1v--T1Y,~tLk·:k~ 
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wm~(J)50%.PJ.r 

• ill.t: +--;;, iltii!E~i:f:l~~~ltL.t.::l*t.~'l'(J)ilJft:;l(t 

:*:mir$lffil.l.t Ti<op>max il;~:*:5El'*0 Ti;,,ax (/) 

10-80%.PJ. -r 
fl.I. 7 2scs24 >2ffl1t,'"Ciitlftilt/J 3 w, ffll!llll.t 55°C * 
'l'l'Jf1:~-tto~ir1r.&,~ti:nx••0*~ ~ ~*"° o. 
*#fi 2SC524 (J)'JJ ~ l=l !!' ~ !J Pcmax=lOW (Tc= 

25°C) Timax=175°C 

':l:f (18) s.:U !J 

{J. Timax-Tc 175-25 15.C/W 
1 Pcmax 10 

f.11inl"flil.t~ilt c -r o t.:collJf'F:ili:*:t~ir$ill.t~ so•c 7 
.., v- 1- ~-tto c, 
11Jf1:~:*:t~ir$1.ffil.l.tfi, 

Tj(opJmax=175-50=125°C 

-( 52 )-

Vt-:> '"C (17) s.:U !J 
81=8ia-(Oi+80 +81 ) 

=23. 3-(15+0. 5+0. 5) 

=7.3°C/W 

nx•ttfi 1.3·c1w ~ !J >1>11,~ti:•1.itm0~0~&,~c 
TQ. ~5~!JWxWx~m7~i=~Anx••~~ 

~'l'<l;o. 

;: (J)~iJt(J)~ft, ~:*:5Et!'l'~ilt L. t.:~irlr.J:t~T o 
c fflllml.ffil.l.t 25·c 'l'ilJf-1:~ -ttt.:~ir. *'q 2 m c10of1*), 
ffll!lr.ffil.l.tt1;~N&0 55°c -eilJf-1: ~ -tt t.: ~ir't' U'9 1 m 
c10) m0nr*1i1.t0ftilJ::ti;wi~'l'~ o. 



I- 7 :/y ;;t. ?' ~lilJlfj!~~f.:. I), 9:Jft~~7., C. c t.i: < j';i/j\,>f~ 
il!JU!t-Cb-C~ 7-i'rITT~:a-'ti:~!ibf'Fflf{~ (Area of Safe Op­

eration=ASO) c "'"'ii". 
~';% J. 7 :/ Y ;;t. ?l O)b~lmli, ~*'ilEE. ~*'11:\'.Vft, ~ 

*::i v"" ?tm9':t.i: cO):iil*'.AEm-cf!ll.:U:i.:11:·n,£-t1.1•. ,.{ '7 

- 1- 7 :/y;;t.?r:a-*'11:\'.:IJ:l~·JH~. ~;o1,,1t1l*~tt:!fl.?'1~t-:> 

t.:.@11&1t-c~m-t 7->W.rA-. ~'.AEmtrf-c~m c-n,;o1c:. t1.1, 
1.J•vl?f. u:rut~lt0)$ftb'.1" l'illi~:a-lt!lc.-tc.c1.1>~ 

I) i-t. c. :hit J. 7 :/,; ;;r. ?' 0) 2 ~ll1f:fl( (Secondary Break_ 

down=S/B) m~tc:.lt!llZ§-t 7-i t 0)-C-t. c. O)m~1.1>1958if'. 
C.G. Tharnton c C.D. Simmons l?tc:. J:-:> "CJUf:l ~.ti 
'LJ;JJIE. I- 7 ;;y;;t.?'O)bi!lilmli~'.AEmJ;J.?'1-tc.'ti:~ll!IJ{'µ 

~~CASO) .!;:1,,?~:a-:tJ1:t:l'L~:l7.>~~1.1>~t:'L~i 

L-t.:.. 

:ftt-:>'L, t_O)AS00)~0)3'.{Wt.i:< l-'Lli, J. 7 :/y;;t. 

?r filll&1tO)l!Jttttc:.:t,n, "Lj';i/jra-~/lO)l!Jtift. t?E~B9t.i:l!ltttlt~M 

tc. t.i: L-i'JJ i ~Iv. 

, 1. =~li*f*m.~ (S/B) 

C1ll 1 ::z v :7 pr lfl::!Jitilffl:c S/B Ill!~ 

=~ll1f:f7C cs/B) m~11~ i tc.m-t .i: ? tc:.-~ ll1f: f7C 0) Cl_) 

~. ~ l?tc:.fl;Vft:a-:f:tt:tJU~~. ~7.ifl;EE, 11'.U (Vs/b,ls/b) 

tc~-t ;o c. ::i v :7 ?r • .:r. ~ "/ ?r rr.iO)ftEEil>~.ilttc.flfr L-. 
~µSI.I>, -t;-;h!;J.r0)~~-C{l£1' :/~-;11':/;;t,~~"')I!~ 

l,, l-li Ui J. 7 :/ Y ;;t. ?l :a-li!R~"' \, 't.:. I? l-60 7-i mf!l-c-t. 

c.O)m~11.:r. ~ "/ ?l • ~-;;t,1YJ0) ... ~1 -r ;;r.1.1>1111{:1Jrtu. 'JJJ!.:1J 
rn31,,f;h0);\~r!Stcif,, *.t.:.. VcEo. Vcao -Ctti!UllU ~:hi 
-t. l-1.1• t,, ~-;;r. ... ~4 7 ;;r.~{4=1.J>~t.i::hli, S/B ~A.I.!. 

(Vs/b, ls/b) li~ft L-. ~ 1 0) S/B lttlifililtc:.~-tUJ::tc:. 

~l1£-t. [i'IJ~lil@:VftO)~itl.l>~t,"C~ I) £-ti.I'. S/B"' 
r O)~J\.~ttlt.:r.;f1i.-¥-f:t<#1t:a->b-?f.:.6b, S/Blttlifililttf:fl:tJu 

,.{1v;;t.0) ... ~1i-;;t,•llltc:. J::-:> "C~ft L- ii". ;: O)li!lif1Jil1.Jt,.{1v;;t.tc:_ 

i '%ti'"¢ ASO :a-~:t ii". ~ 21if:fl:tJJ:tftjJO),>{/v;;t.$lllc S/B 

CASO) 
O)fmf:*:a-~L-"C1,,£ -t. ,.{,i-;;r,•11.1>~< t.i:7.ic=~ll1f:tlC~ 

:fJi!Utlili:k~ < t.i: I) £-ti.I'. =~lil'f:fl(.:r.;f1v¥- ( J. 9 ;ll 9 

..., 

.5 - 10' .------.---,------,,---, 
~~ i:s: 
~ ~ 1o•i...::--t---i---:r-r------i 

'* -R 
tl""' ..( '< 10'1----t-;'--t-~"k;: 
-11(-ii( 

~~ 
"' Ul 

:/.?'.:r.;f1v¥-c\,'"'· S/B tc:.~A.-t7.ii-CIC:. J. 7 ;ly;;t, 

MC:.!l/JlJIJt~;h¢.:r.;f1v¥-) li!J-~ < t.i: I) ii". 
C.O) S/B O):l'£1:,!*!Z§lt1,,;s1,,.;:,~IJ.§~:h'L~ "C "' i -t 

1.1•., m:tEttftVftO)NOflll~i:fltc:. J: '? 'Lj';i/jiffi!.!ft~~ (Hot spot) 
1.1>:rt1:. L-. ;: :hi.I>~ 1?tc.NOfl!lB9t.i:ilt!\~~ (Local Thermal 
Runnaway) :a-!f£c.-tt.:.6b-C~¢c1,,? C.cl.l>'.AE~ft t,-? 

"?~ 1J £-t. ftV!t~i:J:lO)!*!Z§c L-'Llt. ~-;;r.~~O)ft&lli'f: 

r. tli:1JftiJO)&J:ft?t:fJlO)~'ti:'.AE~ t.i: c·1.1•~H' l?:h £-t. £ t.:.. 
~-;;r.•{I10)~;Jey-, ~itO).XflJa. -r"/70)1::-1-,;,-:.1?.-....Q) 

~;ley-t.i:J& 1J ttrrt.i: c.-1.1> 1- Y ff c t.i: "'.) 'LftVft~i:J:l:a-:to c.-t c. 

ct~IJ-£-t. 

1.1. JllR1Jftil1H 7A. S/B 
:r. ~ .,, pr • ~-;;r.!YJ1.J>lllfi:1Jftu ... ~1' 7 ;;r.~1tN0$B9t.i:ftV!t!4€ 

4ttc:. J: ¢ Hot spot li.:r. ~ "/ ~ ffilillfllltc:.1:, t: £-t. 
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~ 
"{ _, 

" "' ""'" . , 
' 

v • 

a 

~=~-x·x2,?·Y1~-r 
fTJA V;Y;t,-JV 1-'~ttl.£ 
ff.HJJ! 0f11;7}li J. 2. "/ :Y .J: I) :J.'Ml:. 
'r-v 1)-'r«lll'.AiJ'" '-'· 

;::;h,li= ~ ,, .?r[i[rZ.~:1J[CiHciJlE;h0"'-;;t..1'fl'.iJlE0t-:lib, 

"'-;;t..flt{~Ji'JlC ftfftlllfff'lj:~ C, = ~ ,, .?r <=f:9':J'.i4LJ:: f) = ~ "' 
.?r!iffilt:r~0:1Jti>55i < /~17 7- ~:h0t-:.1>b<:T. ;::. 0t-:.6b~ 3, 

(a), (b)lc7f--j"- .J: 5 lc"'-7'-"00-'~of- ;- 1J 7¥±.ALJ:, = ~ ,, 
.?r mJjzz$ti>J&t~ OtV!E\'1'i~ti>~ < t.c 9 'ii"". ;::. 0of- -1· Y 7 

ti> ::z v "' pi ~z!i q,z. ~m 0 c ;)<. /~ ? - tffi\9': c t.c 9 NUfiJrE8 
t.c~Wf\Z-:l'B ~, ~ G 1c;::. nti>'tlm~.PHB <!llHfill ~ c tr. 9 
Hot spot Z.~~ L, S/B 1c1,,t-:G Lli':l00-C-T. 

S/B c r 7 :/ / 7- .?r !f{f~0~1* 

lill:l:1JfP1 ... ~17 ;;t..1l'4.f(7) S/B ~,At,(co1:1V!E Isis Ii r 7 :/,; 

7- .?r 0!f{f~ c \'1'i~t.c ~ 1* ti> i6 IJ :l: T. = ~ .,, pi ti• G"" - .A. 

M~-"ftA.~:hkk-;- lJ 71i::z v:7 .?r~'i§if1c~-t0 c ;)<, ~ 

~1cFJ~%0%;jj( (Cone-shaped pattern) lC\\JX!m (fan 

out) VC ff <. ;::. (7) t-:. lib of- ;- 1J 7 (7)"" - 7- ~J'!~lt ff ll'4.f r61 
(transit time) ti>:IHt:hli fan out J'.<'iJ*lc .J: f) of-;- 1J i' 

ti> ::z v ;7 .?r ~zliK-~ Lt-: c ~1tV!E\'1'i~ti: 11£ < ts:. fJ Hot 

spot ti'l±l*lC <<ts:. f) ;l:T. ;::(!)of-;- lJ 77Effll'4.fFai1i~-

7-$ll\~~ -;;t..~J'i~f*Jt,1) r 1J 7 r 7 1 - ;i..- nc .J: 0 -CJ'.k:;J: 0 0 

<:Isis Ii r 7 :/"/.A.fl' O)m.Jml~~~c59t1,,,t§~ti't:b 9 fT 
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::t'mi!i#Jmff(7)'.fi~c~!.lt~1ll!J~-t 0c:t1c J: 1J. iiFi39£J't'.;f 
1*-FX~Ue9£J'tf1*-F~WIJ£~ 

c: (7) J: ? tJ: P-N:J2'i!ir(7)t~:©c l!W1%':\i:tlli'.ft ?r' 1 *- 1-·. " 

7 :/:/.A ?1, I C fJ: C' ce>;f./il':@, f}J{'f~i'i\i'. c fJ'(I C c:--t. 
9£J't'.;;t'1 *- nt:&z(l)J:? tJ:%':R~M0-c1,,i-t. 

(1) 9£J'f:1c&,~tJ: ffi:tm1lmt, P-Nt~kcci 11r:1t1Jrtu1'lEE:'@i.lt 
C:;IEi IJ. ~;t;1i- r Ll"FC:-1'!1,,(7)-c· I C.W:lJ!IJn>1'Jijl§c:-t. 

(2) 11'!l1*1l: ~;h -C\,, 0 (l)C:~~~J!Nl!WKiJ!ll \ 11'J:[J~1jZC:~~ 
Ef'Jlil!l~cci,c.,~n>i!:> IJ i-ttA-. 

(3) iftE~~1l:n:PtJ: < 107J~rF1itJ-J::(7)~i?n>iiEi '> il1lifr'lwJH:1tc: 
-t. 

(4) 9£~LfJ:\,'(7)-C-9 *-A 7.,, 7~1'61n>/f'~C:l0-'~10-, 

fjl(:!jl\,'frr.;~))BE!t~t"if0 -C\,,;J:-f. 9£J't~~~ii:ft~:B-l1fll 

ml!Wn'1'Inl5c:-t. 
(sJ 111wt11rtumV1E t 9£J't1±1:1J1tlt-WU~f*1c;1Ei IJ J't~Wi\ln>1'Jni5c: 

-t. 

(6) 9£J'trEc:R~~n:~ < 7 1 1i- ?1 - tJ: L c:-11tt:i.J'f;1c;1[(1, ,9'.BJ't 

iJ>ffl G:h £-t. iiFe¥BJ't«0 1 *- n11:::· - t1rEc:St ?oooA, 
¥fli1$lii 1000A. Ui39£J't«· 1 * - n:i: i::· - t1 me :St sGoo~ 
56soA, ¥fli1$1ii2oo~so0Ac:-t. 

9£J't'.; Jt' 1 * - rm (7)¥~1*#*4 t L -c ft m-v ~1l:il#IJ'J' 
ffl1,, G:h n,£-t. 

y :/{bn 9 A (GaP) lilt{l::ii y 9 A (GaAs) :&V:::::5G 
*il'Brl!iC:il'.:> 0 ;If Y 9A-lilt*-1J :/ (GaAsP) il 1J 9 _t, 7 IV < 

-=- 17 Alil:t* (GaAIAs) J'J•~ffl{l: 2::h -c1,, -£-t. ;:: (7)? 'Glilt 
1l: 7i v ? A f'ltiF7}9£J't'.;(7)t.:.<it>J'CftArF!i(7) § rcftJil.X. £--it IV. 

JJRzC:ft%'1cl} :,;jf.:;iiY ?A~Jij\,'L"'°i-t. -'t:hfiY :/ 
1til 1J '7AJ'J•9£J'f;;t·1 *- f (l)#iSl-c L -c-t«:h -Ci,, 6iJ> G 
c:-t. 

1J :/1l::ii Y •7A1'1:1&.i!Ii c:!l!:©n•rn%n 2: n -c1,, i Lt.:.. 
L J'J> L ll1ii EErC: (7)lji;%5 a'b 5 LJ::i:Zf!tli' t"' J: O'~f§C: (7) ;%5,!ltffl(;~Hi: 
1'!1Jic J: 0 -C !:: (7) 121Sl-!i:ft ~ 52:ijJi L i Lt.:.. 
y:,;~ffY'7A~:J'(;f1*-F~~C7)J:ij~%'-~M0 -C 

\,';J:-t. 

(1) MiTh)]{::Mc L-c;1Jy ?At y :/0)=1i~LJ'J,ffl1,,-c1,,i 

-ttA-. 7i 1J '7 Ac Y :/filE-li'&ic I : 1 (7)\!iUilt:MJfaf*i(7)1,, 
t-2 7.i c !:: 61cJili'JlUIE L \ ~7U~:h -c1, "ii". :f::CC>t-21'6'!('5£ 

Lt.:.!J!:@7~:,;c:~•-t0c:c~l±l*i~ ~0-CMAP3 

ifl~ce>t-':\1:1-lit89fil;;t-;..J'J>PtJ: < 9£J'trEc~C7) --~ 7 '0 ~ t iiEi IJ i 'It 

A-. 

(2) 1J :,;{f.:7i Y ? A*5a'1ift, iiJ.;eJ'f:rcx»tL -c~rjfjc:-t. c: C'> 

t.:.<it>~~ Lt.:.J't(7)::k$7t~7i-ffflrcMcM~-tt7.i c: ciJ>l±l*i 
-t. 1tt"" -C fl&'itVIEn' G ll1ij1, ,.!.ltiJ>ffl G:h £-t. 

(3) fJ'll C:Illl.Ef! J'J> G ;llMl§'rtu ttJ't~~ !f!7£ lc~J:ll.l±l:>lH -t. 
TLRlOl (S8115) TLR104 (S8125) TLR102 (S8126) 

(4) ~:1Jftijic1J5c:!Jt~;h 7.iJ't~.&:M:!tZC:&:M~-tt 0;:: c ic J: I) 

di 
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9B:J't~iH:•JAH'o cc :0>1±1~H-t. c 17JJJi{~~fUJtJ Lt.:9B:Yf: 
~lFr-~Wlt9B:J'trni:O>:tot.:~;0,-c-ffe:'*rdJUi!JtJ L -c ~ 13 :O'JBi.h 
'£-l;tA.., (~1). 

TLR303 (88120) TLR304 (88121) TLR301(88123) 

TLR302 (88124) 
(s) $@.9e:Yf: 1J· 1 * - r :to .i:: a*'1<@.9e:Yf: 1J· 1 * - r ~ff o c 

c:O'l±l*'1:-t. 

2. 9e:Jft;fff·QJ7JIU:J't.l:-li.fft 

9B:J't~1*-r:to.i::a9B:J't~~~•l7_)9e:J'f:~~~~~-to 
t<::.lt, 96:Yf;/±l:1J (Po) -~(B):to.J::L)(:J't;~(I)~}tl1,,"(1,,'i-t. 

2.1. ~*l:li:t.I (Po) 

9'e:J'tl±l1.J (Po) 1t~::1JiPJtc:!Vl:M~.tLo:J'tl7J r - !fl '"'it 
-c-~hL 'i-t . .$&11111'.rm:cfi'!l:#fHc '7,,. i- ~-c--t. 

9'e:J't:!f 1 :t- F 17J9'e:J'f;~~ltiUIJJ:15iPJtc J: ""-c~t.i: IJ 'i 
-t. :JtiiPJtt~ M.::-itt.::9'e:J'tlil" 1 :t - flt~~ifllh:15iPJ:O'i'iH 

~ < ~~ifllh c t.i:-tfiJ~:Ot::k~ < t.r. o tc -:>.ti "C~ L < il9lt'.'.P L 
'ii". 

mml""1tt17J9'e:J't:!f1" :t- ntft!J~tc.i:: 7.:>9'e:J'tiMl!ltit::0:~ 

IJ 'i-ttA.... Lt.: ;0t"" -Cii'!l Cffli17J9e:J'tl±l1.J (Po) Hf-:>i'IJ 
rtutt9G:J't1J·1 :t- r c.mmrtutt9G:J't1J·1 :t- r~Jt""'t-=~ 

it~~'1!1:1JiPJ-C-lt:JtiiPJtt9e:J'f; !J" 1 :t- F l7J96:J'f;~)J[l7J:1J:Ot 

mm1PJtt9'e:Yt:!f1:t-rl7J9'e:J't~!lt.J::1J::k~t.i:~~~L£ 

-t. 

a re rf1J 11:. type 
b l!\111'ff•J1't type 

I=fw 

~OO:illihc t.r.-tfiJ!lt:0'*~"':151PJ:0' l?M.olifbitlti:M!l7Jk6* 
tct.r. IJ 'ii" (~ 2 ). 

2. 2. j\1JJ;l(8) Brightness '*" t.: (;I: Luminance 

j$!Jt(B)lt4Wf*~-~:;JJ[RJ:O' l?J!t.: c ~-t;-17JllW.f*17Jf&~U::1J 
iPJtc~~t.r..$&rni~~t.: IJ 17Ji3);17.:> ~~"'"'°ii" (~ 3 ). 
•!ltl7J.$&1tm!~.$&-c-1t n :/7 7 w; 311- :1J ,, - i- '"'' 

(cd m-2) ~JtJ1,,-£-t:O'. 9B:J't!J' 1 :t- r 17_)Jifb{tt<::.lt 7 -

r 7 :/ ... ~ - i- ~ JtJ", 7.:> OJ ;0ttt-Ji-c--t. 1 7 - i- 7 :/ ... ~ - r 
It, 1311-:157 - r ~t.: IJ 11r..--,, :/17J:J'f;}R9'ei\l'X!lt~~-:>% 
~litft!crnil7J•!Jt~1,+£-t. '\'tfjjl7J7J 7-7 vl::17Ji::'.=J@.fm 
17_);i:!l!!Jt:0>5o~100/L -C--t. 
%~litilcrni .i:: 1tt&~:JJ1PJtcm!Ml~tc-~t.r.•!lt~~-trni 

~1§1,,-£-t. 1i--,< :/ft:J't;}Rl7J.${i'i:-C-17J:/7717J:J't;!lt~ 

~-:>:J'f;~:O' 1?~-C OJ:15iPJt1:.-f.~Hc:J't;;0;1±17.:>~it. .$&.:ll:f* 
fiJP'H<::..$&'*Fdlc· c K-1BcM~.tL7.>:J't5R~1§1,,-£-t. 

2.3. *f,t(I) Luminous Intensity 

-~:15rPli1' l?J!t.:llW1*17J~1*c L "C 17J00 7.:> ~~~iii" 7.> 

1000 

? 100 • ~ 
E 

d 10 
~ 
~ 
~ 

4000 5000 6000 7000 

i11i. r< (Al 

T 

50 

40 

20 

10 j 
0 1.0 2.0 3.c> 

Mllifl'.1± (V) 
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:lil:i". !fmf*~Bc ~t.i:-it7.i~OC0+:7J-)fil::t:Hc£>7.i~$f& 
tl!U~vc.f§. .:Z. Q tltJt 0 lt~{JH-e-t. ljifftlt 7.1 :/ T 7 "C'~ L "i 

i". t!4:lm~B0li\ii./:!! (1773°C) tC;67.i,~f*0 1 m' 0f 

t.i:~IT00 filll[::tJIPJ 0:}'(;1:!!0 1 / ( 6 x 105) ~ 1 cd c L -C 

"'°ii"°. 
2.4. 3\:l:fl::fU::BJl=5~ 

:J't0.:c.::t-1i.-'f'-c 007.i ~0~1tc 0M1*~m~oc (Lu_ 
minosity Factor) -e~ L "ii". 

-.,lfll:Yt~0 AF.fl0 !3 vc.f§..:Z. 7.i §fl 7.i ~ lt7Et~vc .J: I) ~t.i: I) 

]:-J-. 7El~~i"*- -Cfi'il 1.:007.i ~tcJi!.;t7.i, -f:-;h,;e';h,0:}'(;0 

1fZM.:c.::f.1v'f'-0)]E~C:~h L "ii" (~ 4 ). 

Al'l.'J0tll~OC0:mt:t i'i11i"'7El~lt555oA -ec. 07Et~0:tJl.~ 
/:!!~680Lumens/Watt c '.(E~ L ·n, £-t. 

GaP i1r-~'1Mf:.lt 1::.· - !7 7El~7oooA -C-tll~/:!!20Lumens/ 

v v 

v 
71 

rl 
[/ 
0 10 20 

llli~i'Al (mA) 

I/ \J 
i\ 

I-
\ 

~ 
2 

.o 
6000 

1/ 
~ 

[\ 
\ 

7000 

ilk: u: cJ.J 

30 

[\ 

watt, ~i:!.~J't1tl::.°-!77El~ 56ooA -em~oc it 675 

Lumens/Wattc:-t. 

3. 9£:JI: 31· 1":;t - F 09%'11: 

~:}'(;:51·1 *- r0·m:~!f!f1t1t-~0:51·1 :;t- r0'm'.~!f!f 

ttc;$.:'!il'.$-9tCfi'() l:l:-t°. 

l!Wl'm'.VIE IF, ll~'i~[EEV~·. ilE'm'.iEVR, {~1§-~:itCJ ~"C'~h 

L "ii". 

3. 1. JllU!i!EE-li!Ji\lli!))lf~if11 

llWi'm'.!Ec lll&'m'.V!E0001*~~ 5 tc~ L "ii". ll~fl[ii!Eftll~'~ 

lEiJ>*9 2 VH!ZX.7.i cf@~ L £-t. 

3. 2. fl!Ji\lli!5J.f-~m': C '£"ft: Ii 1±1 ::fJ G7)~ij;1!£) 
ll~'m'.V!Ec*1li!lr C"it-:1t:Ytf±l)J) 0M1*~~6 vc~ L £ 

i". )l';!fl/:!!( "i fd!:Po) ltlilJl'm'.V!E0~1Jll c :;J:!<vci'i11j \ t.i: I) "ii" 
3.3 7.~?' 1-Jl-~:(f; 

If_ 

5000 5500 6000 

iJI;. "cP.> 

1.4 

1.2 

t!l 1.0 
II!: p 
!ii' 

0.8 

0.6 

0.4 
-2.5 25 50 75 100 
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~~9iiJ't ,;i• -1 * - r 17) 7. ~ 9 r ;t.-:5J-;ffi>d'.'12':l 7 IC 7r~ L ;l: 

-t. e.·- Pi1Jl:lii:111000A ·e-t. 
*'k~%J't ,;i· -1 * - 1-· 17) 7. ~ 9 r ;t.-7f:;ffi'i" I~ s re ;r, L "i 

-t. e: - 'i1Jl:fltl:t56oo~s6soA --e-t. 
3.4. i1'.11'.-5~.11'.!M1g; 

~)j'. ll)iffi\.JJt'.tfifii.-.a:-12a 9 IC~ L ;l: -t. 
3.5. ~~EE-tt.g~ll 

)!ftf@'.JEc ~iJ'tffrJ:ll)~f,Yi>d:'®lOIC7r~ L -£-?-. 

llill 
Mi 

-
~ C(J !----1----+---+----1----1 

10 >----->----J----+----- ---

0 

J1L!·;u:11'. (V) 

4. §5.16!J'1 ;:j- - F (J)fiC:;fl 

4.1. ~:Yt9' 1 ;t- J:<l)i;c;m 

10 

%J't!l-1 :t- fll)J/tffl0!J!Yc vn:t. *~ < 0-fto c:J't 
~ c L -CJtl'' o >b 17) c ~~ffl c L -CJtl'' o >b <;7) <;7) 2 -')[c_t,i: 

f:J -£-t. lltr:11t1t±c v-c~Yi--%J't,;i· -1 :t- - r· C0Jiiiiil. 31i1:& 
Ee/iJ!tr,,,<;7)J'f;~-~-<;7)~jJ!<;T)lil6itf:t{j(<;7) l'iJtlD't9BJ'f; ,;i• -1 T - f 

ll)jJb>J't'1!1-.a:-it:t:Ytt-?-t''-::. c b, G >b :flflJt.i:W;ii-ii>;lii f:J ;i: 

-t) n>ffl'' GtLo-::. c n>§T,,<;7)-t:·-tnt. j&:11!f<;7)J#J{i-ltrJJj G 
n,1c1mcJH: .. o-::. c n>JZ,~C:ilS ot-:<0vcPJ:tl1.Jt9BJ(_J-1 :t­
- f <;T)J.ij-(Jl\'.J~ c t,i:-::> -c,, i-t. 

:;e:J't,;i·1 :t- rl7)9fl:J't1zlMli'M. r=:i?c117:y7'17)J:51c.~:!1>J: 

{'¥ 5 ~Qi,MlC J: o >b <;7) c l:t~t,i: I), 1~-fl->d:'lllR:JJf'1HC'~iJiEiJ> 

i1rEtLo1*~1!f3'!frcil6;:, 'l'lFfil'. 1!f-J'.-?-IJ'i;7)oi> -;i..- 2:: flff.5it-t 
;:,~:@-c:-. J'tn>11Jc.PJ,J-~tL 7.d-:<01u[s:iitl'!'Jrc-¥;w:f4: c. L -c 17) 

tti!t>d:'~ll)ii#~~h~-C~f:J. lltr~LiL~~~GK 

jljzll) J: 5 t.i:!WFJ'iliriJ>i5 I) i-t. 

(1) J;t;~ifil&n'ifil''· 

(2) ~firil':lii: < t-'Jl:Mff(Jlcr~:--p-e, {~JIITTii.iJ>il'lj''· 

csl fJ.£-1 :ye:- ;;r :y 7. c:t5 7.it-:<01c111mEE CfJ.&mm -c:·il!IJfr 

-to. 
(,il %J't7.~'7 r ;i..-n'~~J'f;rci!i:c'. 
(5) 11'JJ~. il'Iil:-t:·i!s7.J. 
(6) 7 -r 7 ;1 :yr-? t: -!J ->d:'JZ,~c Lt.i:,,17)-e? :i- - ~ :y 

,. • 7,,, 71*r .. i--a:~Lt.i:c" 

Ll~ll)J:5~~=-P~!Wf•<;7)~6blC$JtlCacL-C~~ 

&'_)-Cit\'' c i§ ;{_ -£-t. 
9B ')f, ,;i· -1 :t- - F 17) JJC,;Jtj 51-!J!Y ( {Ytl) 

• ~:fi'IW*~~ 
• 7Jt'J:Y!J-

• 'Zi:~~ml:. ~~~fut 

• ~J:o~lii'i': 
• [Ll]~\ill) 7 -1 '/ v - ?<' -

• M\li:J't~c~ 

•7J-FY-7'-, 'T-7Y-3'0
-

• &;:fillj, t,; {, ~ '(> 

~ J't ;;· -1 * - r 17) lltffl t~1* c -(JIJ) 

• llitl'.\Efn'. 7 Y :y r ~. *~'fl~~i:l:. 'f'!!'.ilfi~. n ;1 7, 

1*lft. :t- - 7• :Y 17)'.Jt'lt, )i'~~~ 
• §t@t,_~17) fj.\j;j)lj~~ 

• ~~_{:*~· 7 ;t.- 7,,. ~,,, r ~Ufa. 7J :r:;&7J-;>a:;,f1Jffl Lt-:'i!i: 
t,i:, ljj·fl:~. lftiJltloff. lf¥1il~ilt. ~ft!3!lt~&ffl~5f;. f.'f.:'K 
lli!:Vill~n~. §!lW!IK. i!Jll:~~. mlf-J'.17) :i :/ 1- "-;i..-,q.;i..­
:1<11'. 3(jjitgf\j;ij~~:l: 

• 7-1 :y7·~ :Y?l-<;T)J'f;~. 7J- )-'. y -;;·-:J'ti;;t 
• )'t+Y v-

• '.!t'~Jt ft~*fflfrli. ~wt-'11:1¥.i 

W.1 IC.:;fi[z9£)'t*'fl7)-~~'i-71' L i-t. 
t.i:~. 1;ll.fa.17)~$[1!~ J: t1J/tffl1JljrC-')\,,-(li{l@~lj1;ll.t;;tu J: U~ 

p-t,ffl@]~~ >a: -::"t;l:W.'t < t!. ~ ''. 
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·5i:r ~ 

-:/(:, 

~ ~ 

TH\\Ol) .-, 
p-RIO' 

-'?' 
88125 il'l 

iJi< L 
FRIO~ 88126 

s 8106 6. i! 

TLRIO~ 
( 8 8119 

aJJ 

6. : 1¥-:;riftia 
GaP JEJ't>l<ff-illiii: 

TL R301 
( 8 8123) 

TL R302 
(88124) 

TL R303 
( s 8120) 

TL R304 
( s 8121) 

·;i. m 
ll!I [I;] 

~- 1'E 

'tp 
jfj ~ 

>Jl< 
L.. t--

/j'~ 

l!'li 
~ 'fl <!:> r--
>A< 

jfj ~ 

;Ii ~ 

iii 
'Ill 

~ r· 

Jiit:k5Efll (Ta-25'C) *I' 1'E C'ra-25'C) flt 
JI! 

Vd@~~:~*l (@15mA B @15mA. Ap(@lOmA,) !Db 
r. v. p Tstg Po !OmA *) !OmA *) j'f 

(A) 11£ (V) (jJW) (JL) 
Vi (mA) (mA) (V) (mW) (°C) 

Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Min .Typ ]!>!ax 
35 3 100 . - 2.0 2.8 ': 60 210 ·- - 75 - 10-15 

35 4. 100 - 2.0 2.8 .60 210 - - 70 - 10.,-15 .. .. .. "' .. 
25 4 75 30-100 - 1.95 2.6 60 180 - - 60 - - 1100< - 5-15 

35 3 JOO - 2.0 2."8 80 210 - - 260 - 10-15 

35 4 100 - 2.0 2.8 80 210 - - 150 - 10-15 

1't (seg)(Ta=25'C) 

Decorder / 

Driver 

le/ seg V, Po T1 Tstg V,.(@5mA) B(@5mA) C(@OV ) 
(V) (JL) (pF)lMHz 

(mA) (V) (mW) (°C) (oc) Min.try~Max. Min.t!)p!Max- Min.~yp.~ax. 

20 3 400 

30 3 600 
100 -30-.80 

- 1.85 2.3 - 6 0 - - 100 - T3085 I 2SA495© 
1----------1 

- 1.85 2.3 - 6 0 - - ioo - T3085/2SA495© 

30 3 600 v -1-----1----t--i 

- L852.3 - 60 - - 100 - TD3447AP 

30 3 300 - 1.85 2.3 - 6 0 - - 100 -
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,1. 1. ti:A..ii.H!'llEEVRM 
~-r1ci:n:tnrt" Qi!Q~l.E:0;3'.i:l!it-it Mflftit: 1b iKl!it'll!J.Et: t 

I::. OJ fti ~ ij! X. '""C J:P:fJQ L- ··o;i: t.i: IJ '5:-lt Iv. :fl.\l'!S ~ t-: l:l: ~ i!;C :Vi. 
{iijOJ~ifl:J:, 3'.i:l!itA.:1Jtll.E-!tMJifi1!~ C.<llfLi[gi,rl<: l..-'""C < 
t:~ "'· L-:6~ L-$:1.:~foJOJ~IRE@I!EIH<:fleffl"t" Q~-&l"l:l:, 3t 
11itA.JJtl1.E-itA-ll.l'ifOOJ;J:c.O) vRM 0) 1/2 tJr1c-r-Q~,~73~ 

<b I) ~T. ~ i?l<:-l}--~'ii!tl.E~~-l..-'""C 1/3~1/4 ~)~I<: 

L-~"t". 

1. 2. x;JlEA.7JtlEE V1(RMS) 

lE5illlt3'::11itA.::IJ'i!rl.EO)~~filW:IOC*l:l:, :J'ltl'l£~f-:l";J:~~ 

j[tfrljO)~-&l-J:llc VRM ~£$1<: l..-'""C~:bi-c. 

VicRMS>;;;;o. 707 VRM 

1. 3. Blftf!t;Jlf Ip, Ir 

J1~·~1Jit<D:iilt*5E*1:i:. 'l!fm!:IJ :t i:r Y1c1:i:<b Q-n!:i.ffil~'"Z'" 
<Df1rP.l::t'l:~ c--c <b 1J ~ -T73!, c. :n. c:: 1:i:531Jfc&:,fr.ffil~ 1c)l-t-r 
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(n-l) • InM<maxl 

Ir1=lr2+In2 t.r.0i1tc (15), (16), (17) ;13'.;:3::,A.:ft,L R vC'? 

"'LWMvi, 

R- nE VnM .................. (lS) 
(n-1-E) • InM<max> 

4.2. 1~7;....-tt-:::i;...."5";....ij--C <7.>ll~* 

'.'E'M';!;k;Jt\Hc:::Fo1t.ol!l!tJ.EMm';J:,,,7 :/-1}--mm:-errt.i:X. 'i 

-t:Ot, ~ilitil!ti.E (-1)--~il!ti.E) ~c;ltL-Lf';J:Cl:5]-tE!"6-lt~ 
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~ Tt.l:b~STO>&ft~•Y7SM~*KJ::Q~/JfE~v 

~-EE. ~~f!!l-lj--~•EEt.J:cK.)aj-L.:·nj:, ~Tc~'.fijf(.::1 

Y-TY-<J--C ~jijYJ.,. L-"!T. "!t:.x.;t1i,¥-v*~lr'-<J-­

~-EE;?;il\G@lim"C·f';J:, I- 7 Y;;t..G')ji!jfilffil, ~f.jG')jiljf~lfijlC.-<J­

--o/ • 77'Y- ... {~ji\i.AVC-<J---o/~1£il&~-1t"!-t. C.V 

cv~JEi':t;l';J:, Wi5!Jfc.t~®'C~ti-t:STO> Q. (l?tl:ID ~. 
~irl'f~'.H:Ji, ~c*Ji!t.J:cVifm'.H:liJ:: IJi'i<:"! 1J "!-t. Q, •c. 
J:Gi'i<:JEl'J:{X;t\ic.J:: IJ "!-t. 

C= ~~; (µF) ····································(19) 

JQ, 1-J: Q, V:i&* U1VJ'v~ 
JVR f';J:ijiiiJiEWi:/;ltO>)Jtf!r/tEEV~'i!l[EE 

t~~~'.H:li Cc :to J:: Lflfm'fi'.it Cs v ... , 7'.:I~1c.X-J-t 7-> 

_,{7 Y-<J--l';J:-~IC..:t"tl-.:Ctl-VlO{f[~J:V C ~.A.ti-"! -t. 
t,;?> L- JQ I JVR J:: IJ ~5E~ti-t:c c lOCc "!t:l';J: lOCs 

®f!fi3-?~.1:1:;~5<:TQc, -~lC. JQ/ JVR Vfil[;?:-'I'* 
~v'V'°C", Cc, Cs l';l:~Ji! L-t.l: < '"C ib J:: lr'~if;?::!}v'. 

'?lr''°C"lC.?\s~G') t 7 :/;;t..G')jiljf~ffil"!t:l';J:J~j)IJG')ji!jf~fC.)..*1. 

Q-lj--~ • 77·y-.,{f';J:{X;t\fc.J:: 1Jli<:5EL"!-t. 

V·A c ..,/Vp3· s ····································(20) 

VA: 1-'JY;;t..V'.Hit 

Vp : ~*Jll'ltEEVIBUilifl1! 

(19) l'\"!t:l';J: (20) :<\ lC.J::GC>:i"..Ati-t::J:~if. @limV 
LKJ::IJ&M•EE>:i".~~TQ;lo.:(:-ti,~ZoV'"C", YY~Y 

1' tt!J1L Rd >a:'. J..*1-"! -t. 
lQ-3 

Rd= 2irC (!l) ····································(21) 

4. 3. iiUiJ:fi*l\:00~"->5~5'E 

*T-$.~!li.V~iffC. f';J:, -<J- - ~•EE>a:'.~J,\\i. L '"C 3'1'.VIEJ--:;IJ'it 
EE-It ,Z,\JJHifn';J:, v RM G') 1/3~1/4 fc.tJ1JX. Q J:: ? 1±.~ L- "! L 

t::;?\ [)[5J]lc.f~®'C L-t-:~ifliJ:ltC.v J:: ? fC.5Hf!•EEv::f3¥ 
00:5J'vrm.JE>:i".~X.o~,:l!1M;zov--c-, ~ Gfc.'te:@:>:i".J!tt-:> 
t::'.Jl[5E>a:'. L-"i:-t. -~iC.[j[5JJffl!IftlilX;r\O)J::? t.l:'.Jl[5Ei$:;?; 

fflv' GWCV'°!T. 

[)[7JJ11lllft n!?; Vo x M,; ax K x p + 1 ······(22) 
RM 

Vo: l±l:::l:J•EE 
M: Wi71Jt~®'C~nt::ST:@:f*ic.;?>;?>6'f!tEE0>-1t,Z,fili{i 

IC.~~-toi*ft 

a : illmi0>•EE~M* 

K : 'te:@:i*ft········ ·-~O) SR Ii 2. 5~3. 0, CAR Ii 
1.6~2.o 

fJ : [)['.f!Jt~®'C~ti-t::~TV5Hf!•EEv::f3¥00~ (18) 
J'\O)J:: ') f.l:A.7 Y-<J--t1£m'ii".J.,.ti, e=O. l cTtl­
l:f fi=l. l 

5. 1Dc~~tt 

:::. :::. "t'li-Ml!'.1¥Jt.l:~ii!E*-T:lo J: LF s c R v;!t(~~lttlc. '?Ir' 
'"(~ L- "! T. t.l: :toil/MJ£mfC. '?\r''"C Vllt~l'\, ~{iffi@limt.l: c·fc. 
°?lr''"Cli r 1- 7 y~;;r,. !l@l~v~'te'.i'EJJtU.l(~v~tt J :a-. 
"it: IJ!ii:~;!t(~7-{:/j 17?'~-l}-YfC.'?lr''"CJ ib<bb-1±-'"C 

$:~.ltL-'"C < t::~v'. 
5. 1. ;ili=f"->~ !J ?lt1i* 

a) i:f:il±l:::l:J~Tv1J'%*T 

'l!flfil;!t(~\f&~ileffl Lt.l:v't:lrb, *;!<flfH·-;;r..v~OO;?>G 

G'))jl,/:~t UtVIE:to J: LF y - n.'J!;?> Gv,,.M~i,\i:fC J: I)"! -t. z 
Tv~•~&<-toc.c~. ~~-~~vJ:~>:i".&t.l:<-t 

6 C. c '"C", {XV J:: ? t.l:#.. fC.tl:M'.-t 6 C. c ;?;f'.,~'"C"-t. 
• !J- n*0>:!lt~1';J:--c-f5omt~< t...'"C, ~~lf5c0>J::Hffi! 

T, '/ 'r "/ I-"! t::IHH&fc.t~®'C L- "! -t. 

·*•nmVtvJ::?t.l:~>:i".~~To@l~ZT>:i".ZTVY­

raK~:/Y0~-toC.c>a:'.~~"i:~ 

·ZTK[i[~~M·~~X.oJ:?t.l:@lim*~ t:cX.~· 

:::l:J t 7 Y;;t.., *•:::1:1mt!Lt.J:cUM'ii". L~l:¥JT-t7.:>&'.,~;?>Z 
I) "!-t. 

• 1J'%*TC:· 7 ~ :r. - !l · m '" !l. -;?;fleffl'"C" ~ o ib v Ii c. 
n"1:ileffl L, )jl,/:~fjj(fC.Jjj( fJ -?It 0 c. c;?;-e ~ "!T. 

b) •::tJfflZT 
(1) ~~t&M:f-tv~tR 

m1i~v'M~$*>:i".t -:>"Cv'o0>--c-, *iP~*>:i".f~o 

vfc.t "? c t~L-'"Cv'"iT. L;?-Lfiffitt->:i".~x.0 c~;?~ 

ftffl,f'., fc.tJ: QC. c 7h Z IJ, <!:> o~iffc IHi;;!;:V f.K '"C", f!!t 

1±\ L-'.H£ c Ir'') g'"C"71i, ~ =- '7 A;?;if]§lfC.t.l: o C. c ib &, 

IJ "!-t. 7,i, ~ =-'7A'ii".1i1i:M:fliic L'"Cile?~~fC.l';J:lXO> 
2 '? v -~ :a: !l<f fc. r±.~ t... t.J: it ti-1x t.J: fJ "! -i±" ,z,. 
li\I'A"!~fi.i'.tf~;ll;;t..O)Zo~ir'"C"f';):, 71v ~ C~T 

v?'i-lmil''IW)t.:tTI--c- Z MJiJ Ct:: c X.f'i T0-3 ?'i-im\WO) 1-

7 y~ ;;t.. !l Z o Hi ;;t.. !l, f!l17·v~V!E*T SCR) 

vr.i--c-11.t&M>~ i.::, ix~1c.tU!t*~:5J';?;:to;?- ~ nMmm0> 

1!!!1J~;?;.t,;c_ fJ ~-t. l:.V~if~li]V~OOic.&Jff-t.l:=- "/ 'r1i, 

"!~~-~-:>~"1:•-t~ ~*1-v,p;;t..AV~?t.1:• 

fi!R~;OJ.1:.1f!J>:i".ileffl "t"ti.f:f, c:. O>~fi!ROO--C-v •D!R;?;~f'/jrvc.~ 
&L"i:"t. 

m;;r.. !l" fV~if, 7 '" ~ =- '7 AV 7 -{ YIC.<b~ Gtl-
7::1\>:i".lfil L '"C l!l{!IU;?> t?r, I- --C-Jjj( IJ f:tlt Gti- '"C v' o 0> 
--c-, 11ii!.~~1U'f."!--C->:i".Jj!(]Jtlli¥Jfc.~1t~-i±"o c~Jm;5~. !&*'!~ 

IC. J: Q 19> o.7J.1'Fffl;?>~ C. IJ, Lt::'.lr' fCJjj( IJ MIH: 19> o lib 

o c:. C. IC. t.J: IJ "! -t. c. ti.Ii 7 '" ~ cm c V,l-\Jm;~i*ft;?> 
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i';'lil- < i'J::v'ft/l.JKil]C l'.J 'ii"". •.:re 7 .-( './iJl.Sftt::.11.J 

Gti <S c 7 1J..- ~ IJ:~lil J: IJ t 11£ < lll'M~ L- 'i i""iJ', ~liJll) 7. ;Jt 

, f.t;J:V':T7 rL'-\i"'./ f17'f-:{XKIJ:~;J;ti"Cv'.Ot: 
/l.JIC, 71J..-~ c~ll)J;&::IJIHi'ti.:f:fl,ll)~!JtJJJ0)!.:5:: C X. 
-c, ;ttf.fl:J:ll<~v-f;z;.::?:!t.C;J;i"". ctiGiJl.:pJ'.'U;<fl-!p~ 

ti<S U~f;!l!ffilll)fl;!f;!l!JE1JIJ:~!J,> L-;J;i-. 7 -1 './ll)~{Jl~lc 

7.~!J'./'?,~•::rMX.~ 7~~~-~i""<Sc~K 

~L'tJ: <, C 11) ry 7 ~ • ::?, JE!lm-t .0 O)L' C 0) C Cl:l:f:I 
c A. c~ ft Gti;J;i"". lOOOif.!fFaiO)~!liJJ~!~§UC:l'iiv''L 7. 7· 

!J './ !l ry 7 ~ dl.tJ:V' c ~' t~A!k~Mi\JfLIJ:1JJ.itJlfilill) 3 f'6' 
IC t tJ: l'.J ;J; ·f"iJ!, 7. 7• !J './ !l ry 7 ~. MJtl IC J: IJ 10%t!ii 

IC:Ji;~ X..0 C ciJ!L' ~;l;T. 

~ ttMmKti1J0~<S•ll)~c&m~~ 

liv'Sf i?tJ:Ji';cf.l\tliilC<bft Gtit:~::!'.Jlli l-"Cti l'.J f<:tf:J· G 
~"<SW-fr. 2 &m ll)t~A!l!il';Wffi' 1c:k ~ td;~ ::r 1=j. x. ;1; 

~ ttMm~>fm<:<b<SCc, MK~ll)~ell)Lb, ~ 

jf:gF,;\O)i'J::v'C c ICMICi±'.\ii'.i""<SJZ,~iJl.(5 l'.J *i""· ~HT 
i'Rv't: c ~ 1u:i:, .:t-11)<5 c <::lixri.\tJ'iill)'f'ilfi L-i"" <Sc .:i: ti' 
&,~L'T. ;J;t:~::r f!J1J..-L''5lt<Sc~ICl:l:, .... q, 71 

;r. !J ::ri:J:'.\ii'.~< C l'.J ll){';(PtJ:IJ-:(1,f:J'.tJ: IJ ;J;-JtA,. 7.jt ')I 

f ll)J:~-fr;;. ;Jt 7 r § .!itO):t;~.-.::- 7.11) * :/ll)t.IJ!Jt;1cp:]Jr:; 
0.b'biJ!(5.0 c ~ICl:l:, C:f1,iJ!Ji';(M:f'liilC'5t:-?C:fF~J: 

iJ!-? ft IJ T Q cc O)tJ:V' J:? IC, jj';(Mt')(0)1\IJ:j1ijfi lJ l., 

tJ:lttil:l'.tJ: IJ *-1th.. :llUHJJ.ilC:ll)1J1J1c;~~'f-'5<5Hi:li';c 

M:f'li(ll)}iJ'f;!l!j!ijJ:IC....-:: !J * t:IJ:~ll) _,( (Iv (~;]li)2ii:j:i ;t Q "' 

. li{-11) ;5 c ll)fiflkv' i:J:1 IC$ C {$ C. c iJl.(5 {$) iJ!ti-? '"( '5 

.Oil'c? iJ'illi\J"C: <ff.~"'· c.titi'2%-?"Cv'.o c~]IljiJ' 
611)ri.\1A~::rmi; < i"°.OJJJUZSjfCtJ: l'.J ;l;T. 

(3) ti l'.J {'JftJf.!fll) r Iv(/ 

*Si*cttMt5icO)fl;!M::rM~KR.9tJ:tO)ci"".OK 

l:l:, 2~j1ijFa91c)illi~tJ:fE::IJiJl.&,~L'T. cl:l:v'X, <b.O 
fiRtAJ:v r 1J..- (I L'liM~tli!A!l!:!XillHJ:~~'fQ L-, i!(!lc:Wtt~~ 

IC.'f-ll)rZ1Hrn c iJ>P'1-e'<ml*il1~1C ... , './ ;!<.{'fft ~ ti"Cv' Q 

ttMc~Kr.&::IJ::r.!=j.x, •.:rll)M~vll<~••vm~c 

7,jt 7 rii'Il'?: 
j,flj--.::- 7- il*N 

fJS fiffe 
MillfilgIIJ~ t{t~ ~ ,i, ?' 

(mm) (mm), (cm-kg) 

!lf/.J 

5 I 11 I 20 -z1 iJ I (0. 15~0. 20 mm) 

6 I 14 I 35 \ "'1 iJ I (0. l~~o. 15 mm) 

14 I 38 I 170 I - I 
24 I 41 600 ·-

'l:dJ: l'.J ;1;1-. LftiJ!-?C:71 ;Jt i:r (1·~1-=.:li}:ki\'rlif<:t l-1v(lll) 

fiRiJ!Jf, LC: '5 .0 7b V l:l:, C. O)fili::rJE L <'tr Q C. c iJ!&,~ 
L'<t l'.J, C. O):{iV.'f-ll)]jjZ IJ{<fltlUJ:&,f r 1J..- (Iv './'f­

:a:M-? C: < tf.~v'. 
(4) t~-frgO)j~~tit 

cll)J:'JtJ::Mfli!il-h';\L't, ~-K~.:C-ll)&j!ij~K<~ 
);..t;J:V'~S~~~i"".OC.c~~~Gti~-lth.. {-ll)J: 
?tJ:WmK~~'A~mcc/l.JGtic::J;;IJ, ~~~ct:>G 

iJ' c "'X.ltNt\~'J::f R.m:i*tJ: ll)L', 2 &Jlii::rt~A!k ~-it 0 illr 
1:::.&WJ::X li < ~ !! ::i - './ !l !! - 7. Ht-? c: .t~ < C., ~ 

'Ati'l:l:v' GtJ: < t.J: IJ 1.~1Awti'~~ ~ti;!; i"". 

(s) ;:!ff uxri.\tliiO)~'A*fll~'ffe 

~.0811)J;&Jt!L'~•rcttMtlii~M'A~K~8~tic: 

"' o cc ii;&,~1:::.tJ: IJ ~ i"". 
~::IJJtl~iAEit'f-, SCR feli 7 (1-t-\i" !J iJ~<t IJ ~ TO)'e 

f7(1-t-\J"!JIC?v''LJ O)JJ'l::r$:P.'?.VC<t:~v'. Ch 
t:,O)i:j=ill)-z 171<t.::;,H:t-z1 7 1:::. J: IJ 2 &Jliiraill)mm~ 

*fll•::rrrtJ::v'~TiJ\ M~J,filfi!:jl:t2%~tic:v';J;i"°. t~A!I! 

$11)Mmtt~Cl1)~811)ft/l.JK~tJ:l)*~L-;J;~ ilfitli! 

••.:i:•R.:t:::rfli!M~-!tt:W~KfttJ:-?i:~?K, v~ 

::i-'./,Y-7.:a::-z1~0)~:f1,.:fh0)00K~0c~&M 

{i~ttl:tc)(~ ~ti ;1; i"". 
(6) t~Mll!M.!Hfe c ~$*t&MmttO)~f*f71l C~ 1 $:P.ft) 

5. 2. 1i5!:fa:t&:Q)i!t~t 

~::IJJtl*'f-0) t-? c. 7b-Rlt~tJ:~:tr11Ji'i:;l:t~•W-O)ttM 
WK.ti IJ tt1t o::tJi'i:;-ei"". =t':!Jf*ll)fli!~iweJE:':t Lt:rA1:i: 
?"- 7.iJ' G1Mi.\t5i""'-c iAEti, :li';(M.t; J: V'§~ ~ i:lHlHMM 
iAEKJ:0M1A•-e~!lflll)~'Ai:j:IK•W~ti;J;i"". ~Mc~ 

iAEc~~~Kg!U~ti.OA:~tll)L'i""~G • .:C-ti.:ftiK~ 
L"Cll)v,b19>0 ~1-11A•* (h) Ii, !U{ll!!Kilt•LtJ:ltMi' 
tJ::~~-itA.. ~•~tJ:ntt::r<t0m~ll)Mm~::rt-?c:rr 

tJ: :i •~IC:l:l:, iltr~O)at• c ttM:f&3\:IJ* (71) c ::rW.ft-tt"C 

£rJ.\{:2~*::rrR:'.iE L ;J;i"". ttMWiJ'G~llfl~'A""'-O)MO)iJlE 

tiv•P~0~0)J:?K&b~ti~~ 

~M~mm+t§fiffetBZli!!\tii;m: 
(°C/W) 

ii'! IJl! l!R ff lD t~ ii' I $fll f.<ffe ¢11.1 flt' If! lD !;!]; 1r 

~ ~ :E_lll IY'Y:l-:/ I 
YY-7.~:ffl $re ~ l1ll 1vu::1-:,; 

y y -7-ij\::{f; 

0. 75 I 0. 60 I 6. 5 I 6. 0 

0. 45 I 0. 36 I 4. 0 I 3.0 

0.10 I 0. 09 I - -
- ] - ] - -
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P=hA'l JT ....................................... (23) 

cC~~ h =tt~WOJ~M~~· 

A : !iliJil\tROJ~Iliih' 

'l : JD(il!MR~$ 

JT:JD(Mt&OJ~~m•1::.m~m•1::.0)m~~ 

~f.:JD(,,,/\fli(OJtf.\.fJ!;Vc Ot f;J: 

81=-1- ....................................... (24) 
h·A·'l 

-c~X. Gtv:t: --t. 
£R 2 fef-J: gJ, T OJ J)lnA OJ:lj-fr1cm "' I? n Q ilc-'%>4: .:c OJ IX7G 

c -ffifi fC}~ff"C iJ!> 1J ;I;---9. 

ilc -15-1 )!£ ~~ I ;;:: )[; 

A I !JJi:ti'MlZ GTJ Illlfi~ I cm' 

c I r.N@'..:!!l: I W·S/g°C 

r-;-1 1-:/\!Z:i!if*I& . I W/cm'°C 

k I r.M2;~* I W/cm°C 

L I nJ:!'.M&ffe:i:' W'i'.iE 2: nt::1J1"1l _l cm 

p I ll!All I w 

i--;-1 r.M1&:r.!L I °C/W 

T I ilill.ll! I oc 

Ts ] nY:r.M&GTJ ~Jiiillill.!Jf I oc 
-

T. I Jl'ilfil!ilill.~ I oc 
1----+ 

v I 21:'.:f<liilim' I m/s 

• I 3£Illi1iY:!it'*-' I -

7J I JJ'IJ:1\1'Ei~$ I -

,_t:,T ] i,1,J.!JE;)2 I oc 

~-f (23) :r.\:OJ:to b t.J: 7 -r e!! 3l :F; J: lf~liT Q'llU!1Jc-::> 
V'Lfill.~AL-'i---9. ccfC5!ffl---9Q{7Llfi, 1\1!-kO)Jl"l\f~i!l~lWJ 

:a:~•l¥lKftH~fi~X.QJ:5K, T~'L~C~~OJJD(. 

:t&:a:f\!!1t', f"1C1lil•*1tf:O)j~irOJ{7IJ~Zff'L<O IJ ~T. :to 
O).i;O)O)l'\;li~~i¥1t.J: i&'.iE%:11J:1Fl1:~fCiili\l;E. ~ tl-"C "*l:f 

lE!it~Til~. ~~1,tO)JD(f.M&OJIDi'.n~vi~i.Ptl-d?~i.Ph..:C-OJ 

l5i%slHHcl-J:fn-c1t,~--t. t.=. !::. xvi'l!Z IJ1i'rt Gnt.=.M~ 
J1, !::. i!i\*"~O)f.=.<t>OJ~Xi,O)/jjLtl,O)(Ojf;UfgjfiLh !::. 'IP, !JJ:tt.\tlii-"­
O)~ IJ Mnft~OJ~~~ ~<<OL~k~TKZQ~O)­
i/ffe,IC J: Mll1~5c')J5JW:t.J: c-C~IJ~§l:lt '! T. ¥1t' ch i?OJt>J· 
:IJJl!YD~:!li':O)Vil c/VcfiM{~;t;a:J: < TQ J: 5 ICfll!IJ~~T. 
L-t.:;0; 0 'L ~Vit fC~Hlli•"C-<0$~Lfill'.Jlt;a:--t Q~irl-':.\YHc 
l'J:, ch i?OJM:IJ111¥J;l;IJ:.!f:fi1ltHJl L- 'Lb ii> H' ~ -1±- IV_ t;R;L 
<0fill'.tt-c~Ght.=.JE!itt~x.GnQ•-cf,, ~mK~~J1, 

"C·wt~!llL--c.7;1.Q t, ;ti:1~~rmJE:a: L-~1t:h1t~ 1?t.J:1t< c 
~ZIJ'i--t. JD(MWOJ;l;IJ!f:OJlitBOJk~. ~-~m•~~ 

}r,~~-:a:-~L-"C~Q~-~ZIJ~T . .:COJm•~~ 
k0hkAM%:~~~}rP,~EKm~L-"CZQ~~;a:e 

x't!CL.k"Cfit.J: 1J 'i-1±-IV. 
5.3. :li!tt-t cqt-J) 

A 3l, :;l[gO)JD(~tRti:~oonut• o. 9 '!k1-J:.:C:h.c)L-c 
Ji>-:>"C, 200°c gJ,T-Cf\!!ffl~;h,QljgflfCf'J:, !i!J:M1l\'i~i!$ 

Chr) lifif:f/XOJl'\:-Cill:~J~h~T. 

h,=2. 28x10-11·£· (1-F) ( Tst Ta +273)3 

(W /cm2 • 0 CJ············(25) 

u:. rc < : Ji.llifJD(ff$ (:£< 3 ~!ffD 

F : ~}r.., !/O)l-~-"-lt')\'}J;J~iJ(~l:x (:A3r ._, !/fC:IJ: 

0 "C1t't.J:1t' 1 ;j;.l(!Jxr.M&-Cl'J: F=O) 

Ts : !J!-i:il".-!lt&OJi&llifl.ffiire'. (°C) 

TA : }l'j]im/lare'. (°C) 

Ji. 3 1cf-J:flH-'-< OJi&llifMmcx-t--tQJD(ff$;a:~L--c z IJ '! 

~- @~~~OJWirKn, ~M~i!OJ5~~JD(ffKJ:Q~ 

~~~-CT. L-k~-:>"CJD(ffM~~>4:-*KTQJ:5K, 

Jixll"l\r.&~jlijrc~t-+><l::~-:>k IJ, ~W3l'ilt1t>4:1i~c --tOJil;l'i'l~ 

L- VfJi.1' ·e ---9. 

~tt~1~~~EIV~~<OtOJ-Ct~jlijJD(ff$:a:•~K 

mm~IK'i"C'~~-C~Q~CO)~*~ZIJ'i~ 

R. Tm 

1-
'!RJiii:liltM* 

ll!!;!I@i!Ht L-t::7 it.-,-=-'/ .b. 0.7~ 0.9 

1jfj!&(7) Tit.- , -=-1/ .b. (.:Z,.;Oi\,'fC bGTl) I 0.05 

7 /}, , :=. '7 .b.,A"l',:;jGJ- I 0. 2:1----0. 67 

mllJ'iGTJn-l (.:Z,.;Otv'f:: tGTJ) I 0. 07 

Mfl:JI~ 1 0. 70 

IE~WH;I( 0. 66 

jgf/.;\i',;J;!h.r-;1-,,i;i..- (f'.of:J:t.l:!V--C·tJ:H { 0. 85~0. 91 

1mtt.--.:.1 ~ ~ (-~JJ:tJ:/u"C t J: v') 0. 92~0. 96 

-t 7" 7 C/iJciil!jO)/J/,;"i-f71 I 0. 95 

'7 .:=. 7. I 0. 89~0. 93 

J!,1013 f;J: (25) l'\;>4; I -'£-:;' 7 A "C'£R:b l-k t 0)-C:, :A 3l , 

9%JD(•fi-cn;:;a*~~<~Qccb:b~IJ~--t. JD(•fi 
(J)rrn~1~il~SJ: < ~ Q !::. L- ~"-"'~*;a;~}'[-::> L ~"CJD(ffMtL; 
i:Vilhl1<&L-'i--t. 
gij 1 J/x:!t•J 1-=c-9•7 hO)f\l!JH{71J 

-'5 X. IC>ti.,t:§\$:1'-j: : 7. 5cm x 7. 5cm <OlE:11%JD(•ttt;O> t>t.l: 
Q:A}r" "1 

: !JJ:il"l\rRnm\'~ 2. Scm 

: J\Tili!llla•=40°C 

: JD(~t&Afllfililll'.= I00°C 

-( 69 )-



Ta-'C 
W/m2 'fl!!JilUi'. 

XlO--< {I~iii+Tll!llll' 
® 25 \ 2 } 

© @ 
-F::d-... Jl!..::!"tti!M~ -J--1 

AT 
:lilli"Mli~llii /: ~~ 
<">iBl.ll°!'.il"! ('C) 

"" ~ll~fi<itf*l!fc 
(W/cmZ'C) 

L 
:lilllllM&~JD:n ial 
<">:lil:t! (cm) 

' .. ,, 
J::-.,.~ J I ·. 

20 200 
15 ISO @ 

1'. ~1'. ~ Pllf!ii t.: Ii t-- , 
1-t--1f--l-+-+~~°'"'ri7LJ"+nlr!itti!l\l!l t-- •,, 10 1a«it 

t---+---+--+--+--+--!~~['o,,_~-1--1--l--l ' -J:g 140 
7.0 120 

t-i-~f--+·2: i ~ ix.-- -- --- -- U·-. 100 
nlf3tti!l\l!l 'rs -----... __ 4.0 '·90 

i' "' ~~o·---~~· 
t-t-t-l--11--1f-Jf--1-+U~U-'.+-J--l 2.5 60 -

' ~ ~ 2.0 50. 

t--t-t-l--1f---1f-J--1-+;'-+-"\--P:S.--1--I 1.5 :~ -
: I'\ 1.0 20 · 

'--'--'--'L........J'--''--'--'-J.,i--L-J..Ll.~hw o0 •• 9 10 
@ / oJ 

0.6 o.s / 
® 0.20.30.1 11.52 .3156 810152030l050 

1!111!1hl1l_ll!l1111fiml1!rl1!1h~JltlhmbuiJ1!1! !hi :MtH">•XZ~~ ;i f:.liili:.f?£ (cm) 

, 
' 

1.10.11 1.5 2 ,3'' 56 110 15 2030 
(i)1 t!dt!1!1! 1 I 1 Ir !1ilili!r!ift!di!i!tf 1 I 1 I 1 I :l&:HfJl,~ (cm) 

rJJB »XM~~~* Chr) ~*lib, ~nx~t~~~:I: CPr) 

~*lib J:.. nxM:Mi3\'b$.v-.i: 1 c -!&5E-t o CC7J$:P.l0 

WI~ TG Ts1TA 100i40 70( 0 C) 

J:0)*1lf 1Cflt.,, "(, @J:. !:J J -"£- ,,ll 7 A O)~m{ft¥C.{lt 

.,, "Cv' < c R.\*7'j0) J:.? IC.t.l: !:J, 

hr=3. 7x10-'(W/cm2°c) ;0;~;ti,o 

Pr=hr·A·dT=(3. 7x10--4 W/cm2°C) 

x (7. 5x 7. 5cm2)( 2 ilif) x (100°C-40°C) 

=2. 5(W /nx~MhO 

7. !it ')I !' lr.t.J:.,, "Cv't.l:v' 1 :tJ{O)JiX~:Mi'l:", ml!li.ffi! 
JI 40°C O)~lr.1-.J:, ; -t-!1'7A1r.~~ti,ft:ij\lj!'l:" 

:b:b>o J:.? rr., hr=8. 4x 10-1cw /cm2°°C) ;0;~ 

!?no. t. 0) c ~O) Pr fJ:, 

Pr=hr·A·dT 

= (8. 4x 10--4)(7. 5x 7. 5 x2)(100-40) 

=5. 7(W/:1Jj(~flii) 

5.4. !Slf&;t:J-~~ 

#MP: 0m O)~~i:p-c~~ 1r. ~ :0, n. :0, -? •mmli'.:0; 

soo0 c tJ.rO)JiXJlia:Mi¥r.-?v'"CIJ:, ~~:Mli'lor.J:. o~il* 

(he) 1-.l:, ~;i'.\1:-lli:{bl~;fl,-:l;i". t.O);i'.\'"CIJ:, ~:l<llAA!<Pf;;O) 

/iiJlt:b;-!&5E~;fl,"( "' -:l;-t. 

( dT)0.25 
hc=4.33x10--4 r:- (W/cm2·°C) .. ·(26) 

t.t.lr. dT:•iiicm!i!cO)i,!i/i'.~ (°C) 

L : :1Jj(~'t/i{O)~~::f7(.ij0)-*~ (cm) 

t.O);i'.\1-.J::IJj(~fli(O)flll~:b;f-J -VL (cm) -:!;1:-flt !:J.Il.'&-:l;"t. 

~141J: (26) ;;:\~llit !:J t&v'IC.l\l!;fUt.l: J:.? Ir. J -t-!1'7 A IC. 

.:bLft:~O)'l:"~ -~-~::1781:"~<. -:l;ft;~•171<iJIC 

;l;;v'"Ct.l:v'C ~IC.1-.l:, ~40)fj[~L c L"C~Wr.J; !:Jl'ia~ 

130 
120 
110 
!PO 
90 

--------

10 

:li!l:llllli'Bi~:!l\ {ll: !ft 

~ ~ 
~00:171RJ 

7.KlJl171RJ 

PI ~ I 
~WJIRJ 

7.KlJl::17JRJ 

PI It ~00:171RJ 

I 

x10-• 

10.0 
9.5 
9.0 

8.5 

8.0 
- 7.5 

1:0---------
6.5 

6.0 

5.5 

5.0 

3.0 

L 

~00:1JIRJO)£ <'! 
£c'!x'1l\ 
£<'!Hlil 

:r/4xOO:m 
oo:m 

~WJIRJOJ£<'! 

2.5 

3.0 

3.5 

4.0 

7.0 

.8.0 
9.0 

15 

20 

25 

30 

35 ... 

nxl'ia:Mi:0~7t.lf171<iJlr.<f.>o;lj,g-, J:l<iJ~O)c ~crftiJO)c 

~ c 1:-l'ia~it$:a-MJ1E.i"o&,~:b;<f.> !:J -:l;i". 1il!iE-f*~F ~ 

~ 5 lr.ff-L"C cf.> !:J -:l;-t. 

~ :17\ l tV: fl tilllE~~F 

7.KlJl171RJ OJ:li!l:llll\:Mi ~I 
1. 29 

0.63 00~~ t.:l'!PI~) 

~ 
0.82 

PI tt 
0.SZ.....1.0 

f!l2. ~~Mlirel-t-?"7 AO)~J'IH~IJ 

1iJ:. i?;fl,ft:~ : 7. 5cm x 7. 5cm 1E.1781iX?tllt/i . 

: m!i!ii/i'.'=40°C 

; nx?tl\fliiO)~wm11=10o·c 
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r,,9m! nll:Mt&31'.IJ:$ ~ 1 c 1.., "( ' El fAMifit ii')\ fj; ;1 "* 
~~c. ~emM~~~~t~0~*11>i 

Ml~ .dT=Ts-TA=l00-40=60(°C) 

L=7. 5(cm) 

/~V7ALOJ~-K~~hkl5K, ~= 
7. 28xI0-4[W/cm2.°C) 

Pc=hc·A· .dT=(7. 28x I0-4) (W /cm"·°C) 

x (7. 5 x 7. 5cm2)( 21liD x (100-40°C) 

=4. 90(WJ 

;8;[1'.l'fc. J: "'-c § ~:NliTE~H:2l1"!*:0; lreX. :'.!> -i- 9 

~. ~OJ~ft~~IBK~T. k~L-~~&~ 

{l\ljjj'jj 1. 25cm 7'.PG 60cm ":l'.L'OJ<bCDcT0. 

o I J_ 
300 600 1200 2400 6000 12000 24000 

1800 3000 18000 30000 

l.'li!J!' (m) 

~15 ?.'iim'c §?(,'\xt/AE. JF!.!f:Z;>mQ)IMJffi 
Cn:XifMBi!llUiliHli:<";:l. 25~60cm) 

5. 5. ~di!Jitt5ilt5* 

nll:r..!\t-&L;;;c~%;:0\ :l'i-~~OJl:'1lH~a-9t.i:/J?*, R. c .:tff7 r 
Y c iP ::t y7' v.,,, -l}"" c il'"C·~;Q,~h"Cv' Qi!ijJ-&ffU:J:, ~)\~ 

-~~§~h":l'.~ t.OJc~cvMV!t~•*n~~L'~~~ 

h-:!:T. 

hc=3. 89 x /I x 10-2cw /cm2 ·°CJ ···············(27) 

t.t.KV:1Jll:Mf&•OOLOJ§~-e-•~~~VltOJ~~ 

(m/SJ 

L : ~'AOJV!thic..Ifrr:17ritJOJ1Jll:r/.11'&0J:llf:~ (cmJ 

t.OJ~l:J:JfGtd.ll:M;f&-e, ~OJ:ll[;~ Lil; L~C/V Ur 
®t~-&i-vc.::fFtET;:, Jilfit C%Li1iEL' t.i:. v') L' OJ ~%:OJIAEhOJtta-&f 
1::.nJ<:.:s.tl-°:J'.T. c. t. L' C v:J: ~'Allilli'.IC.J: IJ ~fi:;TQ'ffi~i 

L', 3S( 6 1::.~ L- -c <b IJ ":!'. -t. L>CJV -c·v:J:~iAEl:J:!LIAE U.i:. 

IJ, Jl'..!\1~•v:i:~~~:l"v-:l:"T. t.OJfi!i:J: IJ Miiv' L OJ~-&l­
L' <b, 15X:Mt&:O,G !lc*vh fd-;J:~Ff-§ .!lt:O;~ili L- -C v' Q R.ll> 

K\liLV!t U.i: IJ, L-R.:O;"' -cM1~•:0:cJc§~ :l"v-:!: -t:0:, \liLl!iE 
IC~QC~%;0)Vftm*O)•~n~*L--:!:"T. LCD~KM"T 

'!:>:/1VJ,1Jll:Mf&Fa9~Ml";J: Bv'L/V (cmJ -C~X.G:l"v-:1:-t. B l:J: 
•6K~~:f1,Q1j\'ft-e~ •16~n~~MV!tOJ~(LOJ 

~D~J~~ST'!:>OJKOO~~R.ll>OJJ~V7AL'~ 

:R 6 J'ffiAEQ)H~W. 

'1'.J.1Jlffi.)Jl' B c (oC) 

25 1. 21 478 

55 1. 36 581 

85 1. 46 672 

125 1. 60 814 

150 1. 67 904 

{§!Js. 5llliiiUBtlf0-1c. J: Q MiJ1E / ~!I. 7 A 1\Em17u 
-9-X.G:l"vR.~#: 7. 5cmx7. 5cm .IE:;IJ~jjll:~J.\;f& 

: Jl~=l. 5m/s (-;f,10 
: Ji'iJIIDl.iliU~=40°C 

: jfi,:~M&£Rillil.ffil/1t=l00°C 

r"~m nX:?.'1\t-&31'.IJ*:a: i c L-kr£-&i-OJ5m1!lu~~xt1tio1./! 
f[;)!* (he) c~Mf~iiil: (Pc) ~*ll>J:. 

!;¥~ L=7. 5(cm], V=l. 5(m/sJ 

/~V7ALOJ~Y-C~~:f1,QJ:5~ 

he =l. 74x10-scw /cm2· 0 CJ 
Pc=hc·A· .dT=(l. 74x I0-3 W /cm2·°C) 

x (7. 5x7. 5cm2)(2 jllj) x(l00°C-40°C) 

=11. 7(W) 

5.6. jjll:~~li)J~ 

!ihtJJ!SfOJIJJi:1..!\!1XL'v"J:, Mrlili:O,GJ!lm:rv01::.{)E"'-c, •oo 
~~31'.iJ*OJR.ll>K~OJm/1t~fi(~l);J:~ l-R.#-::>-C, 
l\ITil.ttOJ1..!\1:2i!OJ1ltSv-;J:, 1JJi:Mf&v-;J:-•'c.il1li/.ffil.1c.£:,0 c "'? 
\&iEOJ <b c fc.rr~"' -Cv'-:1: L-t-::Q~, 15.ll:iliM&cv*;'tffilL'OJ J: ~ 
&t.i:. H'l)\f~~ •c.M-t 0tm.IE~L-~1:r:rv1t~ IJ -:!:-it !v. t. OJ 
c ~<c.f\eftJ~:l"vQili<ft:O~H:>~MV..!\1&31'.IJ$ (71) -e-t. 

L 
1il1i~Ml'Uit ~ - cm 

(~5t~0~!it) :11.l::Jjoff 
50 

40 
35 : 
30 
25 -

20 

15· 

v 
~~Ja!IJ('fi0{iQ: 

(m/s) 
25 
20 
15 
10 

8.o-:: 
6.0-
5.0 
4.0 
3.0 

~*1litvti.~J;;:iifH!: 
(W /cm2 'C) 
x10-• 

45 

40 

35 

30 

25 

20 

10 2.0 
9.0 1.5 ---------
8.0 --------1.0 
1.0 0.8 
6.0 0.6 
5.0 u 
4.0 0.3 

15 

10 
9.0 

8.P 

1.0 

6.0 

-( 71 )-



'7J Ii, ;Jl.~IC:li5t~:filiiJ>IC;,,f;Z:;~"t7.:i~:i:l::, :li5t~flii~#:iJ~­

;tlRIC~(}):iji:ifljf.ffil.Jl:fCGt>7.:i l::~X..i::l:: ~fC~~T7->~:l;l::O) 

Jtc. t.."'C5Efiij~ti'!-t. 
:iji:ifljf.ffil.Jl'.(l)~tl. "'? '!i?ib tt. < ~.=f-(})$1L.•lli:ill<?"t. 

nl!:~i'JiBi'/J$fCli, .ffi:~. /II.~. Dl!:~:f'}j(O)jfg~, ~~fliiO)~ 

~~$ h, :li5t~fJiiO):f,j*'f.(}) ~~~$ K iJ>~W t.. ~ "t. 

(23) 'A;<?5E¥l L.i::J:? IC ;11.~0)~~~~;l"tl, ~~flii~ 

~~:l::IC1il!:~fiii3l:IJ$~*C'tilt'.IJ~ti'!"t (~~i'lii~~~ 

:llJJ:, l¥J'1!l(l)f11J-eat'.W: t..t-::li5l:M c.Mvtu: 1c J: 7->~~~:1:~ 

:IJ11xt-: 1b (})-CT). 

:l&~fiii3l:/J$1i~mc]f-~tif::/ .:C?'7 A fCJ:-:> "'Cilt'.IJT 

7-:ii:.l::iJ~'e~°!T. /.:C?"°7AO)j!J](}).ftmpfli, :Jis(J):Ji;O) 

(cm) 

2.0 

1.5 

1.0 
o.a 
0.7 
0.6 
0.5 

.t =t&:ltM&)!j( ~ (mm) 
h =~ilii~fi;itf,fil& 
71=1J![~f&}:IJ$ 

0.2 
0.3 
0.4 
0.5 

1.0 

2.0 
3.0 
4.0 

(I/cm) 

'TIH@ jR 

30 20 
20 10 
10 - 5.0 

5.0 

@l 

O)A~-~O)Jli:<K~ifg(})$0)~*-C]f-t.."'Ct>~°!~ 
~4. :li5t~:f'}j(3l:/Ji,fi: / -'f: ?"° 7 A 0){2!jfjf?ll 

~X.1'.:>tit-:*ftl:: 7. 5cmx7. 5cm JE.J]Jfe(l).....:.1 yr 
~::f!171J...~:1i5l'.~fJiiO)A~7,?, 1i5( 

il1i.lflii(})/II.~ l'J::JisO);Jis(}) 0. 4mm 

: 'A~"' f7'~-'-'7-.(})~3l:/Jjj[ffi 

d=l5mm 

: :li5ti11i.!i'&ra,flm~=2. 5cm 

: }.ii!.ifil=l. 5m/s (-jf) 

: :/&ll!./lf.&i.ffil./.l1t= A~ "' fO)~fC:Jisv' 

"'C 100°C 

: f.il!li11.~=40°C 

a =Jbli:I& Jjif. 
d=?;fll.-.:.-;r.,Q);fti::iilil:m 

Pl~l&i!&f& :IJ~IJ!i:~t.oc 1 
b=~ h=0.564E-d/2 

2 D=IJ![~;t&C1J;ftt,;/JilH!l! 

~m :Ji;O);Jis(l)0)1iJ!:~flii0)~~~~:1:~*~J:. 

M~ 1.~~-l!~~*~ *~7-:i. :l&M~~~* h,= 
3. 7xlO-•(W/cm2.•CJ -CS7.:i. ((4) {7ljfC 

J: 7-:i) 

MV!i~~~* he= 1. 74x10-3(W / cm2. ° CJ 

'e~o ~~~~f:IM& l'J:, h,+hc=O. 37x 

io-a+1. 74x10-3 -c S 7-:i. "ttJ::bt:> h= 

2. 11x10-acw /cm2.°CJ 

2. / . .:Cf 7 AiJ>f'.:,Ji!(~fiii3l:IJ$~*~0. 
d ··. . 1.5 

h=O. 564E-2 =(0. 564)(7. 5)--2-

=3. 48(cm) 

~ 1.1;~~7. 5 5. 64 

t. t. -c h=2. 11x10-acw /cm2.°CJ, /If.~ 

cl=O. 4mm l:: v'? fli;J>f'.:,, I -'f: ?' 7 A fC 

7f-~tit-:J:?fc a=0.32 l::tJ:7.:i. h=3.48 

C. a=O. 32 l:: iJ>f'.:,, il[fJi!~ ?'7 7 0) C. 1:. o 

~-eg.ffi;t.,"'CD~=l.OC.~:bl'.:>~ ?~ 

1??'77J::\?7}(.ljZfC D/d=5.64 O)~°!'e 

f$i/J"t7-> c.. '7]=0. 86 iJ;*~t?ti7->. 

3.~~~~:l::~*~Q. 

~~~~:I: P=hA'7JJT 
P=(2. llxl0-8 W/cm2°C) 

x (112. 5cm2) x (0. 85) 

x (100-40°C)=12. 2(W I 

:l&~flii) 

~Gt>7.>v'l'J:71v ~ ~~(l);j:.tJl'.0):1i5l:~fliilC?1r'"'Cl'J:, !filiiJO) 

~~~/.l1tl::, v'°!~X.."'Cv'7->;f{Jl(l)?,{!-f~~/.l1tl::(l)J:tfC, ~ 

~(})1i5t~flii0)/If..7j.~*f 7-:i l:: "'? ~'.IJ~frt.n" ;:. (})fji~ 
I -'f: ?' 7 AJ::(l)!filiijO) 'A ?--1J...IC:kt).C;~-l!:tir.f J: v'. 7:: l:: X.. 
l:f 3. 2mm (})i10) Mcil1i.!i'& -e l'J:, 3. 2(mm) xO. 46/3. 85= 

0.383(mm) O)fjfi\?, ~fiil(})A?'-1J...O)IHl~f2!fflV:J:"t. 

~fjiO)'/fJif2!jfj ~ti,7.;.1i.Jl:~fiii;f{'jifC?v'"'C, ~~~*(})fii 

~~71C7f-L.~"t. 

-( 72 )-'-



'11.1 1iJ(~t!itt:JS1.c7)~~f~t 

ti *1f ti' ff. 
(g/cm') (~S,g·~o) ln~~~!.TcJ 

71v~=-t'JA 2. 71 0. 898 2.12 

• ~ 
(70lif.il, 30l!Ull) 8. 29 0. 395 1. 06 

~ 8. 84 0. 386 3. 85 

ii 7. 74 0. 450 0. 46 

-~fc:lix?'M&0J$~-5E-t 7.:i f:.IJ)fCf';J:, 1iJ(?.-!\.f'&0>J'l[J;i.~ 

:/iX?,,!\i'Ji{O)~~ O)fif~ 2 *fCJt17JJ l., '"C~X.tif'!J: o l- v'. °:t 

f:.~:j:XO>:liJ(?,,!\i'Ji{~*.ll..ll.'"C f:. t O)'"Cf';J:-~fC1iJ(j11{1:f&~J$f';J: J:. 

<ti:~. 1:&0>••aMmKJtl-'"C, ~Mcm•0>ia"C& 

1ff ti: fl!! .Ffh~t '"C ~ ;t -t. 

ft.15. J"t5V'fii l- t:.a?.-!l:f&0>ttft1¥.J~llt17l1 
~X.l?tit:.*14=: 4000> SCR i.1t¥;f<~7' 1J, ~@Jim 

'"C, .t.;0>.toO>l-.J::lill:i\iii lOA •:l&Jfil['"Cfl!!ffl~:/1,Q. SC 

R 1-.J: 14. 3mm 1\'fll-'- :A '"C 6mm 0) :A :5l, f'"C db 

7.:i. c0>-~0>MltftKJ:ti~ c0>••"Cn~ti 

:f:/1,0) SCR f-.J:~0>mf1$'"C 13W O>?,,!\Jf,i~~1::.C, 

*t:.c0>m•"C•~Kfll!ffl~ti7.:it:.IJ)Kn:A!l,f 

i.ffil.Etfi 92°C J;J.rfci*;t:.t:l:fttil'!t.i:l?tl:v't0>ci-

7.:i. fi;l:J'!iil~tllfilil!Sl'.1-.J: 40°C '"C, §~?fl--:t;p-c:fl!!ffl~ti 

Q, 

r .. ~m c0>71J, ~@llm0> 4 000> scR ~~!il-to 

fC~T7.:inic?.-!\;f&O);;t.;5l, ?~~ilt-tl:J:. 

Wjl~ 1.1\fli :A :5l , f O>=f:f£ilfriimO>BfC.toft o:lii:i\iii 

~"f~}iX?.-!\t&i.ffil.Sl'.~iR:5E-t 7.:i. ft 2 fC J: o c 

:A!l,fJ:~8Mi'Ji{~'"C0>mMiaK.to~Q 

MtJIJ.i\:li, VIJ ::z:.--,1/IJ-;;t.~fl!!""t:.c~ 

:fil:iilii 0.36°C/W '"Ci!bo. :IOC~BM;J:&ilfil~ 

1-.l:, t., t:. i.il-:>'"C 92°C-(0.35°C/Wx13 

W) =87(°CJ ~ c X. '"Cfit.l: I? fJ:v'. 

2. ifLlffl'"C ~ 7.:i :A--.:.- :A~ t c fC l- '"C, 1ilc~o/!i'Ji{ 

~Jl'l'l-:>'"C.7;i.7.:i. 15cmxl5cm '"C-'1Y1-

~:fti. '1liHiil'iclii0>8M.f&'"C, r.n~~ 2. 5cm 

c vcJ;i.7.:i. ;f<.:ff-Hi 2mm J!J0>mmc-t 

o. ~~O>ai~»~ea••~i?a&-to 

•b 0) c f&5E-t Q. 

3. JMJi"" t-:1ilcM;t&0>fti!iiM~~$ c, 8?.-!\i'Ji{ 
3!1J$:a-;J<li)o. BM (~130>/-'E'Y7AfC 
J: ~) 

TG= 87! 40 =64(°CJ, hr=2.25xl0-4 

(W/cm2 • 0 CJ 
§ ~*'J"/At (~140) /. -'f:' ,!/ 7 A fC J: ~ ) 

ll=87-40=47(°C), hc=5. 74xlO-•. 

(W/cm2·°CJ 

htotai=7. 99xlO-•(W /cm2 • 0 CJ 
1ilc?.-!\i'Ji{ll:/J$ (~170)/ ~,!/5'AJ: ~) 
D=l.128E=l.128x15=16. 93 

d=l.5 

b=O. 564E- ~ =0. 564x 15-1;! 5 =7. 71 

D _ 169. 3 -ll 3 er- i. 5 - · 

,)cu=2. ox·~:~~ =0. 24(mmJ 

c:/1,l?0>,,~5'.><-jr~fl!!-:>'"C /-'f:',!/5'AJ: 

~ 

71=92% 

4 . . ~AJt"" t:.8?.-!\:f&0>~M~it:l:~;f<llb Q, 
P=hA0 dT= (7. 99X10-•) X (15X15 cm2) 

( 2 i!ii) x (0. 92) x (87-40°C) =15. 6(WJ 

5. Jl'H'l ~ O)~J.£:a-;f</i), 8?.-!\;f:&~ t? -Sl'.Jl 

~~~l-'"C~•~~•~Nllt~-to. c0> 
f91J"Cl-.J:Mili)Jl'fl"" t:.&Ml-&0> lilt llt '"C l';J:, 

13W O)~;f<fC~l.,, :;l(~i""~'"Cv'Q. ?.-!\ 

~~-~~~?~O>fil[KMl?-tKn, a• 

.f&O>i"i':t::I: 14cmxl4cm 1E:/7%fC M:P~ 

-tttiv'!tJ:l?t:i:v'. _81J0>:17i':tc l-'"Cfi, :liXM 

m0>f!tJ;i.~~X.oi.1'nx?.-!lm0>r~i~i%~~ G1c 

-tr':!: <-t7.:ii.l>l-'"CtJ:v'. 

5. 7. J}--A,ili[Ji:, A.~ •y ~),;Ji:Cl)JIJ!iE 

~Mm0>&1i't~~W~'"C~~,9t.,'"CJ;i.~-t. m.•~5E 

10-.i: o. 25~0. 30mm O>~fil ::z Y :A !l :.-- !l YO) M~xt~~~fl!! 

ffll-":t-t. 

J11-/llit*'J"O>t~f;-F,,U-.J:~l8fC;'1~i" J:? IC r 5' Y~:A!l0)7 5' 

Y~O>fti!ii~:A!l, 1-'0>J::l1lU0>•1?t.i:fti!iifCJ: <tt~l-'"C 
.. , y !l•tttt L.. ~ -t. 

c O)gO)rli\Sl'.1:t;rff0>r¥!fl$0>-t <'r0>7:- :Ar,\il.•~ A 

!l, r!lilSl'.c11cA..c-fll:l--:t-t. mu'.i:Eia1-.i:rnt:il1¥.J~!il0> 

~~ct:i:7.:i0>'"C, 5&1tU~~0>~'Ai.1-1? l--'1>"-v'i°o&·JM,. 

db~ ~-t. -:tt:.l#*~t~:i<P~'A0>i.i1Etii.1>Gfttl-'"C.toi.1>t:l:lt 

tif'!t:l: ~ ~-ttA... ~?'"CfJ:v'c cO>*~'.i:'~:b-:>'"C?.-!\i.l'>•ti 

7.:i f:.IJ), ?.-!\nt)<tO>,~O)/lfil.Sl'.i.l;fil;llb ICfH * i"· 
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J: < i£g J..,"Lf&iE~:1'1.k:~~c ll!q'A:!lm:OtfUffl-c ~ t.i:v' c 
~l'J:, i€liililltt:a:~? J: fJ ii~MJltM0)7 !I 7 ~:a:~v'°£i". 

~flt*'l·Q.>~~1'1.:t0)~0)*1r.~~·bk:tEE:a:wHg-rQ 1:. c:Ot 
j{;QO)"t', it~:O>l?~t" J:? lr.i£g:Qt!JZ,~1:t". 
~itM:a:~?tJ.~'j.0)1Jj7Rc J..,"L, iffi!.!ttlilff;'7 7 :?'A<l;Q 

"'v'J:-"1 Y 1- :a:~"" "L, A fl 7 riffi!.it:Ot»!5Efl:a: 1:. x. "Lv' 
Q:O>c? :O>:a:ffiQ 1:. c:O! -e ~ ":]; -r. 1:.0):fjO)iffi!./ttlilff;o"o 

l'i, ~ffl:a:~""k: fJ~~:a:~Ck: fJi"Q 1:. c:a: IW <: k: II:> 

IC, !!l!fF1"fO)Jlitf./klt'fljff;:a:i£g~ < !;)'!?:> t.1:1:1:1'1.l-ft.i: fJ °£-It 

N. Utliiff;-"1 :/ I- t.l:V' J.., '7 7 :?'A i'J:i€liitJflfi'e' it~ 

i¥Jt.i:lm::!'f:'-'i'J:c? 1..,"('t~Z!:0t1i11'-:."L v:t? c ~ t:0-. 

k: c X.l"f!El~~O)IEJ~.'.f-0) J:? 1r.lli\~*1illll'fltMOJ !I - r:ai 
llit fJ #It 1?:>:1'1.t.J:v' c ~ c :O>IC, il'i\!IC'ffl\'JJ"t'T. k:t!.1:.tol? 
0)...:..1 Y r ;0t~ Q k:lh 1r.D:ll~ftt O)»JlM:Ot:f.tfl1¥J1r.~lf~ to 

t.l:v'J:? 1r.i£gU;i:1ttolit.J: fJ -:J;-ith!. ~~1*3f'fflr.MJ.., 

"L, :JX~i¥Jfr. -t <:tok:~D:llilll\fttO)IDtlitHl't.J:? k:lhJ:Jzl) 
0)1Ji7R:a: fflv'tovi, i€liflUJiltO)J.1$i, ttflJfOJflfi~. J\l1:1J~ 

O)A-"-A.t<>J: LFll!:l;O)~~)f<lr.Mt..."L, ;;l;:~t.J:;fU~:a:t 

k:€>-tt. c:Ot-c~ '£1". 
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~~-<**rOJmfiM:~~-=> i"' --r 

:/il!:lliO);:r.v' ~ p.:::.,:;r.O)~jf£t.J:~tJ;:1cW.1t'. =J.':$!*~-=f 

O){lfffliGIHli!:AHmI~\lN~n>i?~-=f~t~~. ~ G lCV:I: :;r......:­
:;r_. ;:r.v,} P.:::. P :AO>C~IC~~~o~ !J. RJl:i•~·O) 
~ttli~{l:'..c c 11:, ICtJl:Mf~O)it1j::klCJ:. !J' ~-m·im~{l:'..~IH>o 

? c T 01§' X.J?!.~)1£1c ;§'~JI L, ~·ff0>ffi~Ji~Tt.i::b~Jl11J:1k 

flt~ J:. !J lElitlC!Et!li L "C .:l;; < <'.:. c J?l.~ftllXlft J:;;y;'iij'j( c t.i:.., 
"( s "Cv'~ T. c 11:, lC'it-=f\lt•~. 'tit-T~~~t.i: cO) J:.? IC 
i il'~t;;. !'.l 0>ftffflftl:n!.ftn,....,ft1on{llil1cJ:011:,0>, Jmfi'l~ 

n. ~•ra~ mm~nt.i:c1-::>0>1&:•11:i.:J;;ok~icc:st.i: 
v'J:. ?t.J:Ji{~I~fflt\'U~lcfll!jfj~;tt,0~-=fl:I:, ~ttOJ~{7.,:1 

~. ftfffl~OJ~tt•Dt.J:cO)·~~S:boo"C8L<. ~f;;.fll! 

m*14'c < 1c1AiGIHHcRfl:'..T 0~:t:t*#0> 11:, c ~11:, nit-90>D 
f'FJ?!.~Gtt.0J:. ?~v'ffi'•Jlttti;.~*~h~T. 

<:::. <:::. ~1:1:~¥itf*~-=f0>ffi'iliJi~0>1§' X.1i, ~ G 1c~nllltat J: 

1. ffff{tt0)1!£~ 

fffi''1t~c1:1:, *-TJ?!.-13-X.Gn.t.:•raiit-9, ~r .. ia"J*#1c:l'-d 
"'"(' kO>~-TICM~~ ;h,"Cv' 0ttli~>.i".~m.T 0lit$.!1 cl,.. 

"CS•~:n.. 00•000>~~. @flfffl*#· ~:l:t*#t.J:cOJ~ 
Mit-9*#, :l'-d J:. V'®M~~tt."Cv' 0ttli~HlNf L"Cv' 0il'c 
? :lP0>¥iJ%'.J~~Tt.J::b~1&:•0>S•0> 3 -::>O)J!R.TI:t.i:tl!l;~>.i".* 

A.t-:lit$00~~c !J ~-::>l?>:b:h.~T. ~11.iit-9*14'. 1&:•0>%'. 
•1:1: 1-::>0J~fl;ICJ~tt.l'fR{l:'..T01l:iO>~l:l:t.J:1t'O)"(', -~IC: 

9iWitt~•Mt0>00ftcL"C~a:btt.~~ 

Jm'iit. -t!'.0>'it-T$o"'olCft$Tol&:•l:l:k0Jj!tlj~~-r .. iit-9 
IC.7}.oc, (!;)o--::>0)%'.~~t.:M~~~L~T. ~1000) 

J:? IC/&:.O>ttJ{J:, C.h>.\". 3 -?O)WJr.JllC~l;T"C, 

• 1JJMl&:llfM (Burn-in Failure) 
• {/lli3£1&:1lfM (Inherent Failure) 
• •K1&:•M (Wear-out Failure) 

c "'~"Cv'~T. 
7:.; pi· A 1c1&:•J?!.ft$T o{/llift1&:•M-Yl.ttl!.~9E$T ::i 

'N<•1c1:1:, c. 0>{M9El&:i!fJ?!.~"'-1c1:1:1&:11$'9E$*0>•r.o~ 

I I 

~M~~M-+-~~~~~-+*~a~m 
-~llll(ff:@:l'l!lll.) 

~ 1 M§61:.~Q)~lil!~it!! 

-~•MicJ:.Gf-S•~m~N~~;(ff~lliD~h~T. ~ 

**11LJUJI.** (MIL ;J;J1.**) 1:1: 'Coo, ~< 0>'m:-T$Jl,0>#®*1l 
%'.ffl:f}{lllU&!cl*ffl~h"Cv'ft:~;(ffOO~l:I:, <:::. O>jlj ~~;(ff '"t' 
T. 

1JJlt!l1&:•1:1:v':b~ o Burn-in (!;)ov'l:I: Aging (:fili{I:'..) IC 

J:.~"C•*To<::.c~~~. •K1&:•~ll!SJl:i0>#®cL"C/&: 

•0>B$~~~To<::.c~~So0>~7mmq~s~T~. 

7~pi·A1Cft$T o{m3£/&:lllli.f:!:79'U'"t'Sf, Lft:J?!.~ "( <'.:. 0) 

1&:••~-~~~<To<::.c~~oo0>n~ct.J:!'.l~T. 

=J.':$!*c:1:1:J:\lc'lt-=f$J'oc:fi=f~t.J: !J, <::.n~~~H?l~h 

ft:@iiilHl~l:I:~ 1 (b) 0) J:.? IC, {/lli3£1&:•M1c1&:••0)i'@i~Y!. 

1§<;?!..7}.Gh, ~ft:v,~0> c <:::. o.l!JK1&:•M1Hll.illll~tt."Cv'~ 

-It A.. 

1. t. Utt(f.).REl 
ffi''1!~>.i".%'.l:a"JIC*:bTOJIC'Jtrli!XO>J:.? t.J:R~~m"' 

~-rn;, Jtl·1f<n;ll!So"'ol?'V:A7Al?>, ~t;;.•c~~lcJ:.? "C 
ii&~ t.J:Rm'.~~f:l'.t.J: l:Ttt.l'ft.J: !J ~-It A.. 
(1) ffi~j~~kl:l:ffi'~Ji~OO~ R(t) (Reliability Function) 

ftfffl~Miey0>~~I: c t •r.OW:O) Ill Jli~ c 0> lt-!l 
:ff'.$-c t..."CS~~n.. 1&:ffli%lt\l1cJ:. ~ "Cv'o"'ot.J: 
~$-Hi'~, lE~Ji. MftlE;l;J1., '7 1 7' 1i-~0>~;(ffOOft 

c L'"C*:b;:'!:tt.~T. ~~!*~-TO>~~. '71'7'11.-~;(ff 

~t;;.1:1:t~~~;(ffJ?!.J:. <fflv,G:h.~T-

(2) ~:fll&:l!f$ ~ t.:l:l:~:fll&:llf'.~ftF(t) (Cumulative Fa· 
ilure Rate) 

fll!ffl~M:O-G t •rarne~-e0>:1'#.:fll&:llf*c: RCt) 0)$ 
M%~;(ff. 

F(t)=C(t)/No=l-R(t) ..................... (1) 

(3) ltz:llfW~OO~ f(t) (Failure Density Function) 

~:fll&:llf'.*O)•ra91!!1:~1:%'.• ;:'!:;ti,, 1&:•t1!i1Ju0>ttl~a­

~ t...~T. 

dF(t) dR(t) f(t) =~ = --d-t - ........................ (2) 

(4) CNfbi) /&:i!f'.$ .i!(t) (Hazard Rate) 

Pij;rillt IC.to It o!litrieyrai~ !J O)ltz:llf'.ft$$~~ L-':l;T. 
dlogR(t) .i!(t) =f(t) /R(t) = dt ............... (3) 

(5) -fi"i~.!lfli~i: t.::tt.&Jll1fl¥ FR (Failure Rate) 

f9!:ffl~Mtn' i?•fl;I! ti: ~O).iji{Il:ll'MlM;t.:: IJ 0>&1*1'-C: 
~:bt...i:i". 

FR=-<;:_ill_ ....................................... (4) 
Not 

MIL :/511.:f*t.i: .!:'-C·ft. t=lOOO ieyfl;I!~ .!::: !J, (%/1000* 
l'lol'J) -C~:b t..., ~ G1::.;lft:i!fit 

io-•C&lliJ/•fl;I!) =10-•C%/1ooo•l'lol'l) =lFit t.i: Qlti& 

-C:~:bi" c. .!::: i ~ !J ii". 
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1.2 ~;(j;'mJD; 

#®. miliJif!EO)r~9&::?l!Rt& s •~felt, ~~f.1Eilta'97&l:'!l! 
i.i>4'jtt~fiffi0)£:;$:0--? c tJ: IJ 'ii'. i'"t'K1fil,,...::,t:J: ')IC 

1':~1**'f-fttlm:5f1!i, '7 1 7· 1v5f1!i, M~1Efe.!!511ff fC. J: 

.Q)l[f.CJi.i;J: < !tlv,G:h'ii'. 

(1) '717·1v5]'1ff (Weibull Distribution) 

'7 171v5]';{fi0•ir. '7 17'1v5f1fft&~\¥.'~~i:rJ: f(t) 

~Zlf~Mt'i'Z'K#$0Z~.QM*i'~bb#iP5f1tl 
OO~lc F(t) ft/X:r\C:~:b'6:h'ii'. (t:i::L- Location pa­

rameter fj: 11:l'W* i' '.$) 

f(t)= m~:-1 exp(-~:). (Q;O) ············(5) 

F(t)=l-exp(-~:) ........................... (6) 

-:tt:mFa9Mc~* .<Ct), •~•® µ :HJ:Lfm$Jil!t R(t) 

i'tJ::bb~Fa9 t fc..:t;;f:J- .:;:,~fi:*ft.:C-:h-'f:hiXO) J: 'J fC.~ 
:b~:h'ii'. 

mtm-1 .l(t)=-t-o - ....................................... (7) 

R(t)=exp(- ~:) ................................. (9) 

J::A:K . .t->v'"C m :HJ: Lf to fj:5f::(fi0,.{ 7 ,;{ - % -e ~ 
IJ, mft5]';{fi0~V\::!:'7Eoti.51bO)'t' "'~t\;,.{7.;{-%::: 

1.4 

21.2 
.... 1.0 
~ 
l:jg 0.8 
-Ji!! 
{!\:! 0.6 
ill!: 
~ 0.4 

0.2 

O"'--,..t_--L _ __L _ __JL..:::,,,__.J...::::.._J 
0.8 1.2 1.6 2.0 2.4 

i,\'fei t 
(R../!£,<';U-:1' to=l) 

(Shape Parameter) c P¥Lf, (. 0) m O)MJ:fc. J: '? "(5]'::(11 

O)~f;J:~ 2 0) J:? ft:.~ft [.,'ii'. m=l 0) c i')' ft (5) :;:\; 

ltftift5]';{fi::!:'?Ki';:. c IC.ti: IJ, '717'1v5]'::{JHt.:C-0!1'45J!J 

~-*cl-"Cftift5f;{fi::!'.1bfilkL-'ii'. m>lO)c~~ 

t&/lft:$i.i:~rai c C. 1b fcJ:~1Jui' MlifoJ0)5]'::{fj, m<l 0 c 

~ ftt&~~*i.i'~F"90)1JiX.d>OOft c tJ: IJ, m i.i> 3 tJ.J:C:ftlE 

;J;ll.5f1ff c J: < f.CJt:5f;{fi ctJ: IJ 'ii'. -1i to ftR~::!:'IE 

II>'.$ t:ot0,.{ 7 .;{ - !l C: "'Rm'.,.{ 7 ,;{ - !l:::: (Scale Pa­

rameter) c"¥A-'Z'v':l:T. 
1 

(6) :r\fC:Hv'"C, ~Fa1 t=r;=tolli' ::?c:hf:f, F(t) ft 

m, to K.f~.:i'.c.tJ:-?Ef!l[ 0. 632 c tJ: I) 'i;f'0't', c <IC;:. 

0) r; ::!'. "'4'jft#fiP:::: (Characteristic Life) cP¥A-C:v' 

:l:i'. 
(2) HHilc5f;{fi (Exponential Distribution) 

r\\1li5f::tti0~~*· miliJim'.f*ltt RCt) r:tix:A:c:~:b'6:h 

:l:i' . 
R(t) =exp( -.lt) ................................. (10) 

°* t:~Fa9t&~:$ .l(t), -'JZ~;lififlJ µ f:t.:C-:h-'f:hl'XO) J:? 

iC~:b °6 :h °ii'. 

.l(t) =.l (~iJFa9a9fC~{t-l!"f-5ID···· .. ·····-Cll) 
µ=l/.l=MTBF ·································(12) 

(3) X't~lc1E'i51\\5f{fj (Lognormal Distribution) 

Mli1EfeJl.5-!1tJO)•*· t&~\¥.'m'.OOft f(t), -'JZ~l'~'fii'r 
µ fj: (13) (14) ;J'\;O)J: ') fC~:b°6:h:l:i'. :J:t: .l(t) fj: 

-'JZ~#jfpO)lfe'jftcl-"C~30)J:')K~:b~:h:l:~ 

f(t) -1 exp[- (log t-;-a)Z J ......... (13) 
v2ir at 2u2 

µ=exp(u+ u;) ................................. (14) 

u fj:,-~7'/k-~?K-J-,-{7.;{-%, af;trp,C,,fif!{!:?Ki',.'7 

,;{ - !l (Median) {!: ~ G :b [_,'ii'. 

1. 3. ffi!lijjg{CT.>titif: 
1. 3. 1. *'f-O)ffi"fJjfit 

c1J m~rn·w 

n j~ 0)-'}- :/ 7° Jv ::!'. t ~rn9fitt~9t L "C, ti, tz" ... ·tr ~fi.'9 

fC.:C-:h-'f:h l 1fillf0jjt r fil,jO)i&~ijii.i~!JB:1£ l- t: c ~, i&!lili 

*:HJ: cr:si-z:lbJ\l;fif!i1:i:. (15) c16) :A;c:~to '6 :11, :i:-r. 
7= .............................. (15) 

± ti+(n-r)t 
1~1 

fi=l/7 ............................................. (16) 

(2) '7 1 7• 11--5)-:ftj 

,.{ 7 ,;{ - !l i.i> m, to 0) 2 JJ:{"C' ~ 0 t:ot '7 17. 1t-5f:J11!il 

**J£1cJ: 0"C~ot:i:i'. C6) A:::?§?~xtft't':&:bi'c 

1 In In l-F(t)= m In t-ln to .................. (17) 

c~~. ~~c••~xt~CMM)~Y77.J::~~-P 
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;b:li1S:(l[ifilll..1:.t;:_;tti1f '71 7• ;1--7}.;(pA.(7),J@{f~~/JbZi;:. 

c ii: -e ~, m, to, µ il::f=t'.;iE ~;hi -t. 

.RJi>{ 7 ;< - :!I to ;b:~fl:: L. M:tk/{ 7 ;< - :!I m /J:/j> 

~(7) c ~ t;:.ft, !Jifl::0)4tz/~i'J<Jmtf&t;:.~1tt.c <, %11::!11.~ 

(l)il!\;: 0Jfil)3£(7),;z,..~fl::l.J:c~;t, mil:~fl::L:n,z,Jt!i 

-fi-1;::.11${1'.:0)ilm~i'J<Jl*ll':ll;:.~~il:;t 0 t (7) c '4X. Gh ":!' 

--t. 
1.3.2. ••(7){f§fJJl£ 

n{!Elo)j'[i)~M' GJJJZ.TI:0•\l~ICt<>\,,-C, -:C-0)1,,-rJ1/J•O) 

{,'f)i:\b/J:ttc!l!lt-tti1f, -t-O)n@il:ttc!l!lt-t 7.i:IWJ-fl-O)•;mo){f'; 
ll!Ji13£ Rs(t) It, ill! k 0)$i:\b(7)~!l1i'{)~f-i' R1 (t) c L -C 

08) ;;J::<:*b~ni-t. 
Rs(t) =llR1 (t) .................................... (18) 

-jj n' M~m1&~sllz>'lliw1'F~-l±". -c-(7)1,,f;h7J,7J:if)}J 

f!'L-CH-ili, t,.;J,l;Uc L-CO)•f1~~Nili-t~-fl-1;:.ft{)(;..-I;;<: 

~b~hi-t. 

R's(t)=l-ll(l-R1(t)) ..................... (19) 

;:. O)JC,;-fl-O)~!l1i'{lihim& 1 m O)JViftGT:ltawJUJt J: 1J f'i1..1:. L 

i -r. L iJ> L 1 illJiJ:ttcllf U.:;:. Uct 0ft!!O)J'rilifii"'-O),l@ 

JUiij~O)~~lt;fttlitw.<:~i-1±",Z,iJ:, R1(t) J: IJ{~< t.r.0 

;:. c lt;it; I) "i-1±",Z,. 

¥~f**'f0) J:? t;:_ '717'11--'l};fJT;llJ:{J;}.iJ:<:~ 0 "i,O)il 

{)z;il:;<:~b ~ ;h i-t. 

Rs(t)=exp(-~ tmi) ........................ (20) 
i=l toi 

R's(t)=l-ll {1-exp(-~~)} ......... (21) 
i=l 101 

flijlll1Hitfi!:O):IWJi\-t;:.ft, t; L 0:fl'l~'lt;f1J)l[1tlil:{_ll:'.;f1J--C';5 

1), (20) (21) :r\:ltl)(°A;O) J: 51;:.)l[{J;.l.~hi-t. 

Rs(t) =exp{-(~/') t} =exp( -.lt) ...... (22) 

Rs'(t)=exp{-(~)t} =exp(-.l't) .. .(23) 
2.J -
1~1 .l1 

Lt-:iJ:"' -cn~O)iilcl¥*1:J:., W.f?U-*O):l;l?;i\-

.l=±.l1 ............................................. (24) 
i=l 

~HU-*O):f4$-fl-lt 

.l' =-1- ................................. ·········(25) 
±-~ 
1~1.l1 

-c·}.::b~hi-t. 

~~0)~!±\171J~il1Bfr-t 0 c, 
;b1;;4':i'J<Jtdif.!±\:r\:ft, 

""(' 

FR= (1+a)2.JK1n1.l1x10-•(1/hrs) 

FR : •UGT:liilc!l¥~ 

Ili : 15-Jmi:\bO)~ 

.l1 : n1 1cx:.J-t 0-®l _,, O)J}llr\'bO)iilc~¥cf& C~uno-•) 

K1 :aUO)&••mKJ:0~$~0) 

Severity Factor (~~77!/~-"'Jk1 $Jlfl) 

a : fflJIEii:--C'lIT ..1:. ~ hft:.il'-·:ddfilii!lrfn:t<> J: lf*ftWi'S<: 
l~ilif'ovcxtj·-t ?.'itmIE 

-JiJlH;:.C, Rtiii"J;Lf,;z,..O)c ~It 0.2 

;:. h I?~ ¥..1:.ttj]if.•1;:.{&:'.;iE L -C~i·'\1i[ L -C ,;z,.. 0 c, Nilml 
71fil.gf 55°C --c·~2!'}:f.$:1U:fJ:1m~-ttMlt1Jlt, ~;k'.;iEf1t0)10 

7f0) 1 ~13£ c ~ ;{_ i-t". 
u 7- !I lt*z~iif*:f3HliJ~*'t l:JRZ:Jlit'3rl1UH '/ 

\J :i :/ r 7:/:;-:A11 (1)IB~11:J ~ 2 tt'fl0)7- :fl ~U!':ffl L 

-:C-h.Ll7}1:J:., MIL-HDBK-217A ~~ffl Li-:f. ;:;hi? 

'-i'* 2 1;:.Jf, L i-t. 
;:.O)~-fl-'!tl!W'lm&'-i'~X.t.r.1,,-z::to < c, 

FR=48.83x10-• 

<:;6?.'JO)l: MTBF=l/FR"725,000hrs :@ffOU.r. 9 i 

-t. ~~1;:.1:J:.. 4H1%11. ®filirlK*°=F7- 1111).~t.r. '? -C 

< ?.'> GT:l--C'i\'f J...,1, 'ITT~iJ>~,:~HU.r. 1J i -J-. 

~1 K 7 7 

-- .&/il'1J~f91· 

I I JiJH Jfi$ 
I 

JID'j;~~ 
I 

~ -it 111--Jth-1:.E~/E Jth..1:.1Ji~Tll 
&'It :fl 

3<---:r;t.....: r Ge 0.75 3.5 2.1 3.5 10 
Si 1.5 3.5 4.33 3.5 10 
Power 1 12 3.26 12 18 
ZeNer 1 3 2.75 3 10 
Varactor 1 5 - 5 50 

' 50 Microwave Mixer 1 5 -- 5 
Microwave Detector 1 5 - 5 50 

r7'./:.:-?.~ Ge 1.5 8 1.0 8 25 Is· I 
1.5 8 1.03 8 25 

P~wer 1 8 1.51 8 75 

"}k 2 

ue: ffl ffl\ rib l ue: ffl 00 ~ I K I .lji {.$: FR I ~ !±I FR 
/{ '7 - r 7 ;/ :.:- 7. 11 4 I 1 0.58 2.32 
11'JT~ r:; './v?.:!I 70 1.5 0.03 3.15 
!I" -1 ;;!-- F 600 

I 
1.5 0.002 18.00 

IC 60 1 0.40 24.00 
J!l'fV!E~'f 4 1 0.34 I 1.36 
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1.4. 7-c v-7-c ;..?"l::mMli:'i"im 
-JN'.K.fff*~a-Jf.I Ir' -c ll!l~~tta-i'" Q c ~' fa~. 

lla-~X.. -C:llltk~mt;:.Jt L~Jf.l~ftt:a-7 -1 v- 7 -1 Y tr 

L-CllltttLti'". 
t.::cx..i-t. NHK, 'ilk~:f:f:. *•mmmt.i:.1:.'<::t:-.n 

-F.tii!i!iif!a-~~ L-C, MlllfiJmQ)ll.l!~a- L-clr, of91Jti><t> 

fJ t-t. 
NHK Q)~i\-. 

~~il-$&ll 

Ge~ 65°C 
Si~ llO°C 

~~11EE 

~m-:fk:tm 

(t.::t.!. L~~~J.l:Q)~i\-) 

(Vc-Vb1as)+ Vac<0.8 x :Q::k'.,\Em 

~lit~ 

Ve+ Vsurge<:llltk~m 
Ve : @:VfE~1!tEE 
V bias : ... ~ 1 7 .A '!IEE 

Vac : ~V!Em~•EE~m 
Vsurge : T~~.h7.J-IJ"-y1[EE 

~~•VIE V!Ell:llltk'.,\Emt1.r 
-k~t:f:Q)~i\-. 

tbfF~il-$ili!ll: 

Ge ~70°c 

Si ~i20°c c~~J.l:Q)~i\-) 

~mQ)so%t1.r 

~mQ)so%t1.r 

tf.J:Q)JHi IJ Ge 1- 7 :,;y .A :5t Q)~i\-li.:i!e::kirnlQ) ss•c 
K.:%1' L-C6s 0 c-10°c, Si 1- 7 :.;y ;;<. :5t Q)~il'<: 150°c 
-11s°Ct;:.:%fL-C 110°c-120°c c t.i:'?-c:to IJ. :iWe::k~ 

. mlfJfFQ)~i\-K-Jt~-c. 1-2mu.i:1r,-T-:5ttittt1?.n 

o .l:? t.i:~Jf.1:1Jl*Ht~ L-Clr,ti'". 

¥-Zf'<**r11~:b~-c&I1£t;:.fiilc~<:<t>1J. &llJ::JJ.c 
c tt;:.:1:;ft1filll:ti•:tm1fil~.tit-t. ~kQ) 1- 7 Yy.A:5t<: 

ilfil.~K.J: 01.m1fil1*~1t~=fAt.i: IJ ti'"ti>. 40-50°c Q) 

&ll:J::JJ. <:;1tcllllI$ti>*91 om c t.i: 1J ti'". •n Q)~i\-11 c 

.ti .l: fJ ~~~ L < t.i: fJ -£ i'"ti>, (26);;3;;t;:. .l: fJ ilffi.Jl:tc~~ 

i'" 7.J c c K. .l: fJ , fa~ll:a-71!1Ui'" 7.J c c tit<:~ -£ i'". 

TJ=Pae•IJ+Ta (P:~!'J!'ilf.1) ............. (26) 
, /} ""3'0.V• 

(~J) Pcmax=250mW, TJmax=175°C Q)} 7 :/y;<.,5r 
a-miim&~-10-55°C, Pae=30mW <:MLt.::c 

~. itcllll!$lt1.'< l?ti>;M~<:~otJ•, t.::t.!.L. :llltk 
~mK-:tovt7.iitcllll!$11 o.3%/1000 ~IY!c-to. 

• /J= TJmax-Ta 175-25 0.6.C/mW 
Pcmax 250 

• M~-CQ);i\l;k TJ ti., 

TJcop)max=Pac • O+Ta=30x0.6+55=73°C 
• TJmax-TJcop)max=175-73=102°C 
• 40°c <:10ftfQ)1Jriifil1*~c L-C 102+40,.,,,2.s 
• Lt.:iJ'-:> -C;ltcllll!$11*9 0.001%/1000 ~Fdlti>;M~~ 
ho. 
(~~Q)$'C~"t:'t:t?l-*-it - './~ti><ti.tit!, C Q)irn[ .l: 

fJ ~=fil!i\ < t.i: 7.J) 
2. ¥-Zff*~'f-Q)fej~Jl'.Q)~llSf 

2.1. fa~l!£Q)~l2SI 

ff'<**rQ)<a~ll'.11*.:r-!3 JlrQ)r .. ill!Et.:.vt<:t.i: <. :t:­
.titlJ:K-tbfF~ftt:~~t.i: .1:.'Q)~~ftt:K-~v~-cfiilc~ 

<:i'". 
hh:b.ti,Q):!j€lft Lt.: r 7 Y '../ ;;<. :5t Q) 7 1 -11- J-'"t:'Q);ltc 

llll!Q)7-:5t C~4) <:t. 1- 7 Y'./.A:5t:t:-.tiE1,!it11:m.m 
K.li.lr' '?-c1,,t.i:ti> l?~~t;:.M Lt.::~il' • .t;-Q)$'C~ti>i\lii 

Ji!t.i:tt.n!5.ti>tt l?.tit.i:ti"-:d.:: c Ir'? itcllll! tit> fJ ti". ~Ml~ 

Q) t. c t.i:ti> I?, flt~B<Jt.i: t Q)tCli.~K.fJ[fft.i:~;f§a-lf-L 
-c1,,7.J tQ)tJ'~"'· tt.::flt~B<J;<. r v.AQ)titi•K., ~® 

t.i: .A 1- v .A to .l:l1~~®t.i: .A r v .At;:. J: o itcllll! M~~ L 
-Clr,ti'". 

c.n 1?¥-lf'<**rQ)m~ll'.a-tctH- o~llSIK.ti.~Q) .i:? t.i: 
i Q)tJt~X.. l?h -£-t • 

• ~rEl,litQ)r,,im CP<J®~llSI) 
• } 7 :/ y ;;<. :5t ~Q)~~ia. :-f''ti;~lt 

• !fijitt_Q),.{ 7 '/ "\'-

• i/Jf'f~ftt:Q):-f'~m 
·~t.l:i?VK.~Jf.IJ:Q)~Jl!EC?l-®~llSI) 

• M El B<J c ll!l~ftt: 
• &l!l'.. ~Ii: 

. ~lb. Ji•t.i: .1:.'~~®~fll= 
• ?\-®-!J"-:; ('it, -IJ"- :;, 7--\'..,, :5t t.i: .1:.') 

C.hi?K.-::>\,,-C, .l: fJ <vL<7lfl~-C~t L.1: ?. 
(1) 1- 7 :.; :; .A :5t ~Q) ~~ta. :-f"rt;;'.,\E 

~i1'$t;; .1:.'*rf"3$Q) ~~. ~ifi"'-11)7.JC, 1 ::t Yf.l: .1:.' 

:-f'~lt1::tYQ)#~. 7--1- Y;t-11-Q)~J;i!l;t.i:.1:.'K..l:o~lt 

;;i"'ti;'.,\E, 7?Yr, ~YT-1Yt'$~tJ:.1:,'Q)~~B<J~% 

~~Q)I~it> 7.J "'ii.{'fff3'_Q):-f'+~. :;i-'{JfiiiK. .l:' 7.> 

tQ)<:;t, fJ, ;i\tj}fc Q);fttQ)itcllll!ti.W~ < t.i:-:>-c1,,-£i'". 
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(2) !f'ifi'!J:Q) ... ~ 7 /' "'"' illil.f:iit%'1t -Cf'J:, .lf-:!tJ9;fi)pti> 2x10• ieyr .. i-c·;J>,0k<bC':lC:<b, ;:.ti. 

<'i:'. ± 50% ~jl;':t "C·~ti"t.J: G It, 3]Z-;tey7,fi)p 3x107 ieyr.,i C. 

15{~ic M~:IJlli" Q l'.. C. t ;l>,Q:blt--C, l'..O)J#,ii'G {,~~ 

(7)f,\HJim'.:b':k~ < i'k~~;j1,Q c:. C. lr.tJ: ~-:ti". 

r 7 :/:./.A?' *-'ffi, -t:'QJAf:J:!(:, --Tilt;:b; ~ blib-C 1j';; 

\, r@f441 QJo/~'1'-i' Y-\7QJ~mf;'i'if1Jffll--C\,,7.>f-:O'_), 

*Eitra P3 Q) ~ nlib-c /Jl&:i:Q)/fm4l¥,0~1Jl&*1Ht.s:M:tk. --ti*Q)ifil 

lt'-Cib, -t:-QJ!fifi~tc:&1£-:t~1/lll:ll>;k~ <, -t:-QJllf%'i~'i'" 

:Jey-tcf*t:.:i:~-:t G ;:_ .!:: lt~b· U' ib QJ-C-:f. -t:-QJf-:60 

J{blfQJi:tl.yj\fQ)JfilffelC .l: ..,-C, -t:'Q) ... ~ 7 /' '\'-fio/t.s: \ t,s:_, 

-C ~ -C\, »:J:-:f:b'. tJ:'l~b> t,s: IJ QJ%'1j:Q)r: 7 /' 'f-'i' {, _, -C 

\,'":J:-:f. ":J:t-:"1':~121>*-'fft Ge, Si t.s:C-"1':${21>:;j;j-M1ci1'9 
129-:fGillil.!l%'tt'i'ib..,-C:tulJ, IR, VF, lcso, hFE, VsE 

f.J: cQ)t~fi'i'~ ft:b'[il]~ fC-"J.;Z l?:(l,Q JR;®fi;l!11if51."C· ~ ~-li 

Iv. L.tciJL, -C@ll1'1H&:~l J:, ... ~ 7 '>' 'f--\'°l_!il.![1~i~:bl:;l>, ':t 

IJ F"~Jl~Hct.J: i? tJ:V' .l:? l\ltllti" Q c. C. ii\ ~~liOJ1~WJ'i'g£:a: 

?.'ii bl) Q J:: -c: 111"~ "C· i". 

(5) 1.ful.tl'i' 

(3) jl;fF*1* 
1- 7:/97-.jt'li'.f\1".ffli"Q~~. -t:-QJf,l1V.t*f4c c. >bfcM 

Jilt M1t!L ~iJ!L 'flj'.;)J t.s: c!IW1'F*14v'J:, *-'fQ)Jif;jfJt.s: 

I? V: IC filJ!!Ji!l'i!'. JiJl.l~Ui" Q '.i:~t.J:~IZS]'Z'i". 
l- 7:/97-.jrf'J:, ..:C-QJ!lilJfF*i4'1!'.Ji]JETQQ)fC~{5*fljjt 

:k1Etlt'ii'.fflv'-Cv' -:t i"b;, ;:_ ;11,v:l:*-'fO)*lt.:l'> .l: 0:9'1® 
~i*:~iEi" Q tccoO) ib QJ--C, ~iey C. v'X. c U!2X. -c v'J:t.J: G 
t.J: HJHtrfili"C·i". 

-:tkl-7:/97-.jrn, ~Q)~ffl•::iJ~~c-c~~*J>:, 

ov'v:l:f:itJJlifctflb'iE-:t fJ ':li"QJ-C:, ?.'iiv'fil*!ifi'i'~1~Qfc 

60Kn, f\l".ffl@]•K~G-c•w~•~ ·~fili~-~~ 

ftrt.vtf.J: fJ ':t-li Iv. ?.'iiHiH]!lttc .l: fJ .l:V'@ll1'1B\'b$~1~ 

ok1'0K~. ~*iEmKML.-c•ff·~~-t:-:(1.,~;!1,~W 

%. ~W•::iJ~~W%0)me~-c:~mi"Qc.c.~m-:t0 
"'O)"C·i-. 

':tk, c < IC ... ~'7-1- 7:/y;;t..jrf.J:cR:*fL.-Cv:l:=lX 

ltifk (S/B) 72::.<s- :U:P:~!li)J{HJ{~ (ASO) ~--Cfll'.FIJ L. 
f.f. f:J-;j1,f;J'.t.J: IJ c;; -li i\.,, 

(4) @l~l/j(f]*jlf: 

~ffl@l.K.l:0-Cl-7:/y7-.jrOJfilMtl'i'~~~~;j1,Q 

l'.. c fef';J:, ;k~ < 5Ht-C 2 -::>O):f-_ll!ffibl:;J>, fJ ':ti". 1-Jv'J: 

@l•(f)1c 1- 7 :/y;;t..jr fC;ll\TJlt,f.j~]\if:b'b'iPGt.l:V'.l: 'j IC 

i-0 c. c.. kc. X.vt, ::r 1 ;i.--? 1- 7 :/ ;;r.. t.J: n~W'i'i~m 

C':l~il-OJ J:: ? fC, ~~r,f!Q;\'fU:~ t.J:~l%/t9~ff-?-it- :/~9fi 

~ L.-?i"v' i: ~, Jr:, Q v'l'J:ffl~lc. .l: 0 -c )"\.*-'}-- :/~~~ 
fJ ~"'Tv' c. @icv'J:, •):!3tJ:iW:fli@l•~IDtvt-c 1- 7 :/97-. 
jt ~ii!!UH::C-';f';-liL.1'0Q&,~i.l;S fJ ':ti". 

4-1 -Jf'j:f~lt'1W .l:.., -c~*~ ;!1,Q4\fltffliOJ~JU'Hfli CJ!f 
tfn~Jl::.#.,f[[) HMllf!"i'cO)~j}~--Ci". r 7Yy;;t..jrO)~:;f 
tt~1t.l'J:.:l'> .J: -"i. nu';fJ:nxttticJ:t15'ui" o c. l?--c .J: "" L.k 
:b:-? -C@I. i: L- "( :1.¥rfiJ¥Z.Jl::.F.i, fil'i:~ y L. <: <b ifJJ.11) Q ;:_ c ii> 

-c:~:(l,ft, 1- 7Y-s/7.jtO)JlififiJ, V'v'-cvt~l!JiO):'tf®vt 

:kmK~~T~C.C.K~fJ':ti". kC.X.~ ~~-~~ 

•ii$. hFE il~tJJ~Jlf(![O) ±20% ~w-:t--c L.:b>~'f-lit.>.v'@• 
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~W:1**-'f0)7ll'.:%.~~!l<l'tt1:J:!_!il.m'.fc ~:bco-c liift ~ --c Jr:, 

~J, ~ G fC~C':lf',fdiJ ib PN t§iiitffBO)/.ffiJ.t('i'fC.:t'f L. < t,;l::a: 
?1t0c.c.v'J:, ~<O)r-jrb>G?<uG;11,-ci...,-:ti". 

}7:/y;;t..jrO)a:kJ£~c.<K•kMmtl'i'.:l'>.J:V:~W 

m~~. ~(7)]-7;/y;;t..jrQ)%ifiJ{W;~(7)U~~Gm1'0G 

h-C.:l'>fJ, r 7Y97-.~lE/:@~ti>, ).fil'ffifif.J:?Jififl;~· 

IJ:, ~Q) 1- 7:/:/7-.jt1c~]IE~;!1,-Cv'oi\i;k~'f~j~il-$ 

ii\itl'i' T;max ;l>,oH'J:l~:kitWt~'.k Pcmax f@:"C·fif.J:v'':t 

T. c.;11,G~-8(7)am~R-C:;J>,fJ, ft•t~O)*~C':l 

r'1:0)%diJ, 1~wJl/'{IC~TQT-jt-z';l>,Q L C.i.I~~"" 

-1Jf\1".r§~O):s'z:.~:b, G~ X.;11,vt, ~~~,He fl!!ffli" M~itf'J: 

&,Gf, C.QJ{f[J:: 1J1J,~v'filivc.J!i1Jf'F#.,~-~:blt"C·{fffl 

tte<:O)Jif®m1E~~~K~IJ. mm'.c~®C.OJ~%~ 

%f!J'l'g1c*N0'.0lto c. C.ti'i'l!':t;!1,':l':T. 

~:f-_ll!ft.~-c:QJJ:l:Bt~IIBtl'i' ci_!il.fi'i'QJi;!Jfli1'1!'.~i"7 v =- v 
7-. (Arrhenius) Q)~%;cl::b'JE•g((fjfC r 7 :/ Y 7-. jt IC b 

;J>,-c v'J: 'i fJ , r 7 Y -S: ;;r.. jt 0) ¥!¥$ L (reyFai) U§<il$W. 
t('i' T;(°K) O)f.,i1cv'i, {XQJ§11{,-%ii>;l>, ~':ti". 

0.3 0.5 1.0 

iE!J!ft~lltcj!)'{l-i~dJf TN(TN=~=-~T) 
f;ill 5 MIL-HDBK-217A!:: ~cJ!i,\\ ~ :hJ.: I- 7 /;;.A.? <7);\ld~$· 

,-. As=l.57- 1.0 . . 
.. 1.0 i g:~ .D 

~ ~:~-l-'i'R"'"'~1-+-l--l-+-H- 0.8 ~ 

~.g~- 0,6 ~ 
"' " 0.4 -l 
" 02 ~ . ii: 

L.-L_L_'-L-"-L....L_L.LI-> 0 
0 0.2 0.4 0.6 0.8 l.D 

T4N (Tugi.:J:.,-ClE);llitLt.:/;)J(iIJiW§f) 

T4N=?.:g~~\. Pc~=c 
.ts=5!i!a~J#llt.-tt®:i:. J: o il1 =;:kiui! 

816 t&r¥$ !.: *il-rt~iliil_flE (RCA/{ '7 - I- 7 /;;.A 7') 
A, B liH'l"H= J: '? -Ci:R:::I'. 7.> 7£~-c·'f\\' 
1= B l±i/i'l'l:{t;r. ;f, 1>-'f- ~'.&h l.. ::I'. T. 



*<Dlll'llC:l';J:~ 6 e>rMJ~'/J!~J~~ :fl,'(\,\ ;t-j-, 
(6) 1§2. 

1§2-~~•cciK•,Y9A~O)~t~~-TO* 

~t.J:~~"eT. tlt*<D?'1J...-<l'.::.'7A • • ,Y9A~~:/' 
!) ::? Y • ~ "if'm. , Y 9A ~ "el:!:~ii'.fi''/J;.-f*i\f~ :fl,'(i,'t.J: 

,_,,t.:.li>, 1§2.K ~:l:>li>'tii&ffi!;"e, L-~Jffl';tli!E<D:l;fttll]* 

, !I !J -7°tJij(<D96$., iRli!E"itli!Etl\ltl*<Dti;T, i'iitEE:J; 
ftt.J: c~iif 1c:tQfZ9t-o ~~e>:J;fte>~fl9 c t.i:.,, '( ,,, ;t 
L-t.:.. 

L-iPL-Jli:"F7·v-7-m • 'Y9A~Zit1±1m. L- '( '/J>; 
l';J:, ~ii'.fi''/;t~ftJm"etrli:l:>:ti, ~jif'/Jt;if;~IC::fliSjg:ft ~:ti 

'(\,\Qf.:.li;>, 2::.<D~l:i ~:l:>li;>'(j;-t.r; < t.i: IJ' 2::.0)f.:.li;> 

.::i:.if-4'- :/'#.ti:• , Y~A ~ '/JtRJ~IC:f.J:-:> f.:.:l:>l:J-"eT. 
(7) ~~a9~ 

-~ -~~t.l:cK~~To~~<D~~~i~~~<D 
t. c, 3i'ii\"O)~~<D~;iilS:::"l§-X.t.:.~1c: ii, ji!t!J, liS 
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Type Number of Toshiba Semiconductors 

Toshiba is adopting following naming 
system to its products. 

1. Transistors 

(a) All of the Toshiba Transistors are class­
ified into 9 groups according to the JIS 
nomenclature. These are: 

1) OS group-Photo Transistor, Photo Diode 
and its compound products. 

2) 2SA group-PNP Transistor, fundament­
ally high frequency use. 

3) 2SB group-PNP Transistor, fundamen­
tally low frequency use. 

4) 2SC group-NPN Transistor, fundamen­
tally high frequency use. 

5) 2SD group-NPN Transistor, fundamen­
tally low frequency use. 

6) 2SJ group-P-channel Field Effect Tran­
sistor. 

7) 2SH group-Unijunction Transistor. 
8) 2SK group-N-channel Field Effect Tr­

ansistor. 
9) 3SK group-Dual gates N-channel Field 

Effect Transistor. 
(b) Figures, following to the above mentioned 

group symbol (2SA, 2SB, etc.), are the serial 
numbers registered in EIA-Japan. 

(c) Some types of Toshiba Transistor have 
suffix letter A, B, C, D, ······ and mark@, 
®,M 
A, B, C, D, ···· ·· indicates it has some im­
provement than original type. In this case 
original transistor can be replaced by this 
suffix type, however, there not be assured 
vice versa. 
Mark © indicates industrial transistor 
which is specially treated in reliability and 
stability procedure for the industrial use 
of the family of the consumer use pro­
ducts. 
Mark ®or Mark M indicates special ap­
proved products for NHK (Japan Broad­
casting Corporation) or Japan Defence De­
partment. 

(d) Further more, when hFE classification is 
required for suitable applicaton, color sym­
bol is hyphened at the end of the type 
name. The color symbols are: 

BN Brown 
R Red 
0 Orange 
y Yellow 
GR Green 
BL Blue 
w White 

2. Diode 

Most of the type number of Toshiba diodes 
are consisted of lS and Serial numbers. lS 
means it is semiconductor products having one 
P-N junction. Serial numbers following to lS 
are registered in EIA-Japan. 

On the other hand Toshiba produces EIA 
number diodes. Such products (1N60, 1N3193) 
perform exact same characteristics to EIA 
registered products. 

3 . Rectifier 

Newly designed Toshiba rectifiers are 
numbered by Toshiba functional nomenclature 
system. These type numbers are consisted of 
five parts. 
1st part is figure which means rated average 

forward current in ampare, however, when 
to indicate 0.1 A, character R is placed 
instead of decimal point. In this case 0.1 
A is expressed as ORI. 

2nd part is character which means permissible 
peak reverse voltage classified as following 
table. 

3rd part is character which indicates polarity 
concerning with the case. They are:­
C······Anode insulated from the case (Case 

-cathode) 
D· ·····Cathode insulated from the case (Case 

-anode) 
E· ·····Anode insulated from the case (Case 

-anode, avalanche type) 
F······Cathode insulated from the case (Case 

-anode, avalanche type) 
Z······Both anode and cathode insulated 

from mounting part. 
4th part is serial number starting from 11. 
5th part is suffix character which indicates 

certain improvement has been added to 
the original type. 
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Letters Voltage Letters Voltage 

z 25(V) Q 1200(V) 

A 50 R 1300 

B 100 s 1400 

c 150 T 1500 

D 200 u 1600 

E 250 v 1700 

F 300 w 1800 

G 400 x 1900 

H 500 y 2000 

J 600 EX 2500 

K 700 YK 2700 

L 800 FX 3000 
M 900 GX 4000 
N 1000 HX 5000 
p 1100 JX 6000 

4. Thyristor 

To make easy choise in the application, 
Toshiba Thyristors are numbered by similer 
system as Rectifiers. The type name is con­
sisted of 5 parts. 
1st part is characters which indicates the sort 

of Thyristors. 
SF General use thyristor 
SH High speed response thyristor 
SM Bi-directional thyristor. 

Letters 

I 
Voltage Letters Voltage 

KX 7000(V) PY llOk(V) 

LX 8000 QY 120k 

MX 9000 RY 130k 

NX lOk SY 140k 

ox 12k TY 150k 

TX 15k UY 160k 

YX 20k VY 170k 

FY 30k WY 180k 
--

GY 40k ·XY l90k 

HY 50k yy 200k 

JY 60k 

KY 70k 

LY 80k 
-

MY 90k 

NY lOOk 

2nd part is figure which means rated average 
forward current in ampare and same de­
cimal system is applied as Silicon Rectifier. 

3rd part is characters which indicates permis­
sible peak reverse voltage. The classific­
ations are same as Silicon Rectifier. 

4th part is serial number starting from 11. 
5th part is sufix character which indicates 

certain improvement has been added to the 
original type 
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Maximum Ratings of Transistors 

Maximum allowable limits of currents, 
suppliable voltage, power dissipation, etc. are 
defined as the maximum ratings for each 
transistor type. 

Maximum ratings of transistors are one of 
the most important factors in determining 
effective transistor drive and in expecting 
sufficiently high reliability of transistor cir­
cuits over their intended period of operation. 

Materials, structure, and the operation 
theory of transistors are substantially differ­
ent from those of conventional vacuum tubes. 
Thus, their electrical properties-particularly 
the maximum ratings of transistors - must 
be viewed from a different angle than those 
for vacuum tubes. The most typical chara­
cteristic inherent in transistors, diodes, and 
other semiconductors is the temperature de­
pendency of their electrical properties. Max­
imum ratings for semiconductors are mostly 
determined based on a thermal variation of 
electrical properties. For example, if ambient 
temperature is increased while supplying 
constant voltage to a transistor, an increase 
of ambient temperature will cause conducti­
vity of the transistor to increase, or will in­
crease current fiow of the element. Increased 
power dissipation of the transistor element 
further raises the element temperature, and 
increases the current. This endless circula­
tion of temperature rise and current increase 
finally results in thermal runaway and even­
tual damage to the element. Transistor maxi­
mum ratings are normally determined from 
the allowable temperature range for the 
transistor junctions, and from the thermal 
effect of operational currents to the junctions. 

Transistor maximum ratings constitute 
those strict limits which must not be exceeded, 
in any phase, to assure long service life and 
reliability of the transistor. Ratings are de­
pendent on materials, structure, design, and 
fabricating conditions, and they differ with 
the type of transistor. As a basic idea, maxi­
mum ratings are regarded as absolute maxi­
mum ratings. 

The term absolute maximum rating, re­
fers to a value which operating conditions 

must not exceed at any phase, not even 
momentarily. If two or more items are 
determined as absolute maximum ratings, 
neither of the two conditions should be simul­
taneously applied to the transistor. 

Major items for which maximum ratings 
must be determined are the emitter, base, 
and collector currents, voltages between elec­
trodes, power dissipation, junction tempera­
ture, storage temperature, etc. Because of 
close correlation between these properties, 
none of the ratings can be considered indepen­
dently, the ratings being largely dependent 
on external connections. 

1. Voltage Ratings 

Transistors are composed of input and 
output circuits using one of the electrodes, 
emitter, base, and collector as the common 
terminal. Consequently, voltage ratings for 
transistors must be rated as collector-to-base 
voltage CV cB), collector-to-emitter voltageCVu~), 
and emitter-to-base voltage CV EB). Breakdown 
voltages which determine voltage ratings are 
classified into those inherent in individual 
transistors (BV cBo, BV oEo, etc.) and those 
dependent of input circuit conditions (BVaE11, 
BVrDx, etc.). Generally, the breakdown vol­
tage is a function of the circuit and tran­
sistor individual characteristics. 

Normally, transistors are used in a com­
mon base or a common emitter mode, and 
ratings for collector voltages are the largest 
concern of these operation modes. A break­
down of collector volt:i.ges in various operation 
modes are shown in Fig. 1. 

Breakdown voltages may be defined as 
follows. 
BV oRo: Maximum collector-to-base 

with the emitter opened. 
voltage 

BV cEs: Maximum collector-to-emitter voltage 
with the emitter base shorted. 

BV 0E11: Maximum collector-to-emitter voltage 
with a registor R between the emitter 
and base. 

BVcEo: Maximum collector-to-emitter voltage 
with the base opened. 

BVcEx: Maximum collector-to-emitter voltage 
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Fig. 1. Maximum Collector Voltages 
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with reversed bias voltage between 
the emitter and base. 

Comparing magnitudes of these break­
down voltages, they may be arranged in the 
following order. 

BVGBo>BVcEx>BVaEs>BVaE11>BVaEo, 
whereas no significant difference is present 
between BVaBo and BVaES· 

2. Maximum Collector Voltage 
in Common Base Connection 

2.1. Maximum Collector Voltage in Open Emit­
ter Common Base Connection - BVcno 
- Avalanche Breakdown Voltage in Com­
mon Base Connection VB -

The maximum collector voltage in open 
emitter common base connection BV a BO is 
equivalent to diode characteristics between 

the collector and base. 
The following current, IaBo (or !EBO bet­

ween emitter and base), flows between the 
reverse biased collector and base: 

/=/{exp( {~~)-1J+fr ................. (1) 

where ls=q[~:-Pn+ f: np} Diode saturation 

current, or a current thermally produced 
free carrier, 
h: Leakage current at PN junction surface 
D.: Electron diffusion constant 
DP : Hole diffusion constant 
L.: Electron diffusion length 
Lv: Hole diffusion length 
Pn: Hole density in N-region 
nv : Electron density in P-region 

The thermally produced current is nearly 
independent of the bias voltage, but it in­
creases with temperature exponentially. As­
suming IcBo at temperature T, as IcBo (T,), the 
current at temperature T 2 is experimentally 
expressed as : 

IaBo(T 2)=lcBo(T1) exp [a(T2 -T1)}···· .... ···(2) 
where "a" takes a value between 0.075 and 
0.1-in most cases, 0.09 or 0.1. 

Leakage current is barely temperature­
dependent (shown in Fig. 2 (a)), and gradually 
increases with bias voltage (shown in Fig. 2 
(b)). The major cause of Icno can be discrimi­
nated by checking the dependency (tempera­
ture or voltage) of the current. Iano of the 
Ge transistor is the order of several µA, 
whereas that of the Si transistors is as few 
as the nA order, due to planer structure. 

An increase of bias voltage between the 
collector and base causes the collector deple-

0 
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"" 
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tion layer to expand on both the collector and 
base sides (mainly towards the higher resisti­
vity side). As a comparatively high electrical 
field yields in the depletion layer, the ther­
mally produced electron and holes are highly 
energized, and finally excite valence electrons 
(outer electrons of Ge or Si atoms) bonded to 
the crystal lattice, causing them to move 
freely. Thus, a large amount of free carrier 
is caused, a phenomenon referred to as 
avalanche. 

Voltage breakdown caused by an ava­
lanche is termed avalanche breakdown, and 
the multiplication derived from it is called 
avalanche multiplication. 

le 

) /Ta=50"C 
(SO'C ---- ; 

le!'~-- -- -Is : 
,,.- .... --

1 ) - ' l 8 o\25"9-------- Ta=25"C 
,.;,..-2 .. --- Is : : 

' ' 
v. VB 

~Ven Fig.2 (c) 

NOTE) Avalanche breakdown, dominant at 
higher bias voltages above 6 to 7V, is sub­
stantially different from zener breakdown 
which is dominant at voltages lower than 
6V. 

When avalanche multiplication is present, 
multiplication factor M of the multiplication 
in junction type transistors and diodes is 
experimentally expressed as: 

M= l ........................ (3) 

1-( i~r 
where VB: True avalanche breakdown voltage 

VeB: Voltage supplied across collector 
and base, and 

n: Figure determined by the type of 
transistor; 3 to 4 in Ge PNP tran­
sistors, 4 to 7 in NPN transistors. 

Breakdown voltage definitely determines 
maximum magnitude of applicable voltage to 
a transistor. VB is determined by specific 
resistance of transistor material, and it is 
known from experiments that VB is propor­
tionate to the 0.725th power of specific resis­
tance in Ge transistors and approximately to 
the 0.63rd power in Si transistors. 

True avalanche breakdown voltage, VB 
limits the withstand voltage of a transistor ; 
however, in manufacturers' catalogs, maxi­
mum ratings for transistors are usually 
described by BV eBo to represent a voltage 

at which collector current reaches a pre­
determined value. In general, the stated 
value BVeno is smaller than BV of the tran­
sistor. 
2.2. Maximum Collector Voltage When Emitter 

is Not Open, BVeBv, etc. 
When constant input current is supplied 

to the emitter of a common Base transistor: 
le= a0 MIE + Mleno···· .. ····" 0 ''"''''"''"(4) 

where a 0 : Current amplification factor of a 
common base transistor 

In this operation, both the emitter and 
collector cut off current pass the depletion 
layer; therefore, these currents are multi­
plied by factor M. If the leakage current 
component h in IoBo, it does not pass the 
depletion layer, the influence of h in the fol­
lowing discussion is disregarded. By selecting 
an operating point where IE becomes suf­
ficiently larger than loBo, equation (4) is 
simplified to : 

Io~aoMIE .............................. (5) 

M is given from the following equation: 

M~_!___ • J!!_ .............................. (6) 
a 0 IE 

le correlates with M, and M further corre­
lates with Ven. Therefore, the value of M 
for a certain value of VeB is derived from 
equation (3), expressed as: 

M-1 Ven 
log~=n log VB ..................... (7) 

When plotted on logarithmic graph paper, 
the relation between (M-1)/M and Ven forms 
a straight line at inclination n; and when 
(M-1)/M4-l or M4-oo, Ven indicates true ava­
lanche breakdown voltage. 

Equation (5) indicates that the tolal cur­
rent amplification factor of a common base 
connection transistor is represented by a 0M 
(=le/IE). Both multiplication factor M and 
amplification factor a are dependent on com­
mon base current amplifier factor ao, expres­
sed as: 

ao= fJor· ...... ..................... ··(8) 

where fJo=Conductivity ratio, and 
r=Emitter efficiency. 

Conductivity ratio {jo, determined by the 
amount of recoupling of the carrier in the 
base region, is expressed by the following 
equation: 

/1o=l- ~ ( ~ r. L=y'D-. .................. (9) 

-( 89 )-



where, W: Base effective width 
L: Minor carrier diffusion length 
D : Minor carrier diffusion constant 

-r : Minor carrier service life 
Emitter efficiency r is a ratio of the 

carrier injected from emitter to base to the 
carrier injected from base to emitter, ex­
pressed by the following equation: 

r=l DbWNb ........................... (HJ 
D,LbN, 

Where Db and D, : Diffusion factor of minor 
carrier in base and emitter, respec­
tively 
Nb and N, : Carrier density of base 
and emitter region, respectively 

In practical transistors, L and N, are 
determined to be sufficiently larger than W 
and Nb respectively; therefore, conduction 
ratio {jo and emitter efficiency r are approxi­
mately equal to 1. 

Collector characteristics of a common 
base transistor operating in a constant emitter 
current IE is shown in Fig. 3. 

Fig. 3 Collector Output Characteristics of 
Common Base Transistor 

Emitter Current (IE)=Const. 
I 
I 
I 

Ic I 
I 
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The total current amplification factor a 
=aoM (=S,rM) in a low-voltage region is ap­
proximately 1, since S ,:::::::1 and M'.2:'.l; and in 
a higher voltage region, M becomes approxi­
mately infinite when VcB=VB, and aM varies 
between 1 and oo. 

As long as the total current amplification 
factor a=aoM takes a finite value, a common 
base transistor stably operates up to a col-

lector voltage equal to VB· 

3. Maximum Collector Voltage of 
Common Emitter Connection 

Since collector withstand voltage of a 
common emitter-connection transistor relates 
to two PN junctions - the emitter junction 
and the collector junction - withstand voltage 
becomes a function of the transistors current 

amplifying operation, and breakdown voltage 
is quite different from the aforementioned 
VBcEo. 

In this chapter, breakdown voltage is 
discussed in accordance with factors directly 
related to BVcEo, or -

Avalanche breakdown voltage VA of com­
mon emitter connection : 

BVcEo:::::::V A= V B"Vl -ao 
Reverse withstand voltage when emitter 

to base is shunted by resistor R, BVcER: 

Bv V "/l IcBo(RB+r~f CER= B - vd 

Reverse withstand voltage when emitter to 
base is reverse-biased, BVcEx: 

BV =V " ~;;;~;CR~ 
CEX Bv.L--v.+vEB 

Also punch-through voltage V PT between 
the collector to emitter is discussed in this 
chapter. (In this discussion, VB is approxi­
mately equal to BV cBo.) 
3.1. Maximum Collector Voltage in Open Base· 

Common Emitter Connection, BVaEo 
-Avalanche Breakdown Voltage in Common 
Emitter Connection VA -

Avalanche breakdown of a common emit­
ter transistor occurs at collector voltage in 
which the common emitter current amplifier 
factor S becomes infinite. The factor S can 
be represented as a function of a 0 , expressed 
as follows: 

S= l~a::M ........................... M 

The factor S becomes infinite when aaM=1, 
or M=l/aa=l/({j, r). That is, as long as col­
lector voltage V cB is low, collector current is 
mostly supplied from the base. But at a 
certain collector voltage VA - sufficiently 
high to cause an avalanche phenomenon -
the amount of carrier caused by electron 
multiplication becomes equal to CrS"=ao) that 
injected from the emitter, due to emitter ef­
ficiency r. reaching the depletion layer with 
the conductivity rate {jo. Then, base current 
to support the collector current becomes un­
necessary, or {j-+oo, and avalanche multiplica­
tion occurs. At this point, M=l/aa, and from 
equation (3) 

aa=l- ( ~:B) "························~~ 
Developing equation ~ for the collector 

voltage at which aaM=l, or the common 
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emitter avalanchEJt breakdown voltage VA: 
VA= vBnvf=a~ ........................ µ~ 

For collector voltages smaller than VA, 
base current flows forward, and the polarity 
of S is positive. For voltages larger than VA, 
base current flows in reverse, and the polarity 
turns to negative. Relationship between S 
and a can be shown (as in Fig. 4) as func­
tions of the collector voltage. 

Fig. 4 Current Amplification Factor and 
Collector Voltage 
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When the input base current is retained 
constant, collector current of a common emit­
ter transistor is represented by the following 
equation, and collector characteristics there 
of are shown in Fig. 5. 

lc=Shi+ CS+ l)MlcBo·····················(l4) 

Fig. 5 Collector Output Characteristics of 
Common Emitter Transistor 

Except for lower values of the collector 
voltage, collector characteristics reveal no 
significant difference between V cB and V CE· 

When the collector voltage is low, the influence 
of avalanche multiplication on either V cB or 
V cEo is negligible. 
3.2. Common Emitter Voltage Rating as a 

Function of Circuit Configuration 
(BVcER, BVcEs, BVcEo, and BVcEx) 

In the preceding chapters, common base 
and common emitter avalanche breakdown 
voltages were discussed ; however, transistor 
breakdown voltage differs with the circuit 
configuration to which the transistor is con­
nected. 
3. 2 .1. When a Base Resistor RB is Connected, 

BV GER or BV a Es 

Fig .6 Transistor Circuit with Base Resistor RB 

Micso 

When a resistor RB is inserted between 
the base and emitter, collector current Io is 
expressed as. 

lcER= MlcBo [l+ aN(l-a1) J 
l-aNa1 KT (l-aNa1) 

(1-aN)+--. I R 
q EBO B 

MloBo(l+ KqT RBIEBo) 
.••.•....... µ$ 

where aN: Forward-biased common emitter 
current amplification factor, and 

a, : Reverse-biased common emitter 
current amplification factor. 

Strictly speaking, it is difficult to deter­
mine the measuring conditions for parameters, 
and equation (1$ is used to locate a trend of 
collector current. Total collector leakage 
current MlcBo is divided at the internal base 
terminal. A portion of the current flows 
through internal base resistance r, and ex­
ternal resistor Re, and the balance flows 
through the base, forming the collector cur­
rent IcER in equation (1$. When the emitter 
and base is forward-biased, voltage is induced 
by current flowing through (r.+R). 

V-1 characteristics of a true diode bet­
ween the base and emitter reveal an expo­
nential curve. Provided that contact potential 
V d causes the V-1 characteristics to change 
in a stepped shape, emitter injection occurs 
when forward bias of the emitter becomes 
positive, and a voltage breakdown occurs bet­
ween the collector and emitter. In other 
words, as long as the collector current le is 
small, most of the current is supplied from 
the base; but when increased collector voltage 
causes a voltage drop across the base resis­
tance (r. + R)- due to base current IB - to the 
bias emitter in a forward direction, emitter inj­
ection occurs, and most of the collector current 
is supplied from the emitter. Collector-to-
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emitter voltage drops to the common emitter 
avalanche breakdown voltage VA, causing a 
negative resistance in the transistor. This 
breakdown condition is expressed as : 

MloBo(RB+rb)= Va····· .. ·················M 
Since M correlates with both VoB and 

VoE ; equation M can be developed for a cer­
tain value of VoB, as a function of VaE. 
Assuming VoE as BVoER, the value of BVoEa 
is expressed as : 

BVoER = V B"/1 loBo(RB+ rb) ···············(1-n 
Va 

The logarithm of VoER is in inverse pro­
portion to RB, and the breakdown voltage 
takes the largest value when RB=O. When 
RB is zero, voltage is expressed as base-to­
emitter short breakdown voltage- or BVoEs. 

When the base is opened (R= oo), operation 
of the transistor is controlled by fJ. All of 
the leakage current MloBo flows through the 
base and forms a collector current equal to 
(fJ+l) MloBO• 

True collector current Io11 is fJ times true 
base current IB11 (in this case, MloBo), and 
actually measured collector current Io is a 
sum of the true collector current and the 
leakage current, expressed as : 

Ia= Io11 +MI a Bo, 
Ia'' =fJIB11 =SMioBo 

therefore, Io=Sln"+MloBo 
=(f1+l)MloBo 

Breakdown voltage takes the lowest value 
at a collector-to-emitter voltage where S-+oo, 
and is equal to VA (common emitter avalanche 
voltage). 

Breakdown voltage corresponding to other 
values of RB is larger than VA and smaller 
than VB· That is, after emitter injection 
starts, total current amplification factor a 
( = a0M) becomes larger than l, causing fJ to 
change to negative. Fig. 4 shows that fJ in­
creases to negative with a reduction of Van, 
in the region where VaE is larger than VA­
At the breakdown point, emitter injection is 
caused and Io increases suddenly. This in­
crease of Io reduces collector voltage Vo due 
to a voltage drop across terminal resistance. 
The decrease of Va increases fJ and Ia. The 
variation is accelerated accumulatively, and 
the transistor represents a negative resis­
tance. Vo is approximate to VA when S-+oo. 

Fig. 7 (a) illustrates RB and breakdown 

voltage, and Fig. 7 (b) shows the relation bet­
ween BVoEa and RB, and relation between 
laER and RB. These figures represent the 
same characteristics. 

Fig. 7(a) RB and Breakdown Voltage 

le, 

VA t BVCES 
BVCER 

VcE 

Fig. 7(b) Relation Between BVoEa and RB and 
Relation between laBR and RB 

~ 
w 
~ -VCER·---------

!cEO ----- ---- VCES 
~ lCER 

- !cEs VcEo 

logR 

Fig. 8 Transistor Circuit with Emitter Resistor 
RE and Base Resistor RB 

3.2.2. Whtn base and emitter resistors RB 
and RE are connected 

When base resistor RB and emitter re­
sistor RE are connected as shown in Fig. 8, 
negative feedback by emitter resistor RE in­
creases the value of the avalanche breakdown 
voltage. 

Collector current la' of a transistor hav­
ing external emitter resistance RE is expres­
sed as: 

l '-CJ[,_ SRB I 
a -p B - RB+(fJ+l)RE x B 

Emitter resistor RE operates to reduce 
collector current la' and nominal current 
amplification factor fJ' is expressed as: 

1 _ a 1 fJRB 
S - 1-a' RB+(fJ+l)RE 

a'= RBa:RE ....................................... (J.~ 
where a', rather than being the current am­
plification factor in a common base connection, 
is the factor in a common emitter transistor 
having a resistor RE, presence of the emitter 
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resistor causes negative feedback and a 
reduction of gain when current supplied is 
not from a pure constant current source. 

From equations M and (1.$, the avalanche 
breakdown voltage of a transistor having an 
emitter resistance R1t is expressed as: 

VA'=VB"/1- -;:;~;;: ........................ (l~ 

Collector characteristics represented by 
equation M are similar to those shown in 
Fig. 5; however, as shown in Fig. 1 (e), VA' 
varies with the value of resistor RE. 
3.2.3. Breakdown voltage when emitter and 

base are biased in reverse direction, 
BVoEX· 
Fig. 9 Reverse-Biased Transistor 

Mica0 

le 

When the emitter and base are biased in 
reverse, collector breakdown voltage becomes 
higher than BVoEs. Similar to a case where 
the base resistor is connected, emitter injec­
tion does not occur until forward bias voltage 
of the emitter exceeds the contact potential 
vd. Because of the current MlaBo, injection 
occurs when a voltage drop across rb becomes 
sufficiently larger than emitter-to-base voltage 
v EB and contact potential vd. This break­
down condition is expressed as : 

MlaBOYb= v.+ v EB···························~ 

Fig.10 Collector Output Characteristics when 
Emitter to Base are Reverse-Biased 

le 

t 
Locus of Micso I 

BVCEX2 

VcE 

I 
I 
I 
I 
I 
I 

If the magnitude of V EB increases, both 
M and VoE increase. Fig. 10 shows break­
down characteristics using V EB as a para­
meter. The figure indicates negative resistance 
in the region of -{3. 

The peak value of each curve, termed 
BVoEx, is calculated by the following equation: 

BVoEx=Vn"/1- Iano(Rn+r.) ............... (21) 
V.+VEB 

3.3. Punch-through Voltage V pr 

Reverse bias voltage supplied to the col­
lector junction or the emitter junction causes 
thickness of the junction depletion layer to 
expand. By increasing collector voltage, the 
collector junction depletion layer continues 
to expand, finally reaching the emitter side 
depletion layer. This phenomenon is known 
as collector-emitter punch through (or reach 
through). Collector voltage at which punch 
through occurs is termed punch-through vol­
tage V PT· Theoretically, punch-through vol­
tage V PT is expressed as : 

w· 
V PT= 2K [Volt] 

µpb 
where K=Di-electric constant 

µ=Electron mobility 
W =Base width 
p.=Specific resistivity of base 

Experimentally, punch-through 
is measured by using the circuits in 
B, and C. 

voltage 
Figs. A, 

Voltage across the base and emitter VEn, 
measured by a vacuum tube volt meter VV, 
is small and approximately equal until Van 
reaches V PT· Subsequently meter indication 
increases approximately linearly with the 
increase of Van. Punch-through voltage V PT 

is determined by reading voltages V En and 

Fig. A 

Fig. B 

Fig. C 

+ f +5 + t 
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Fig. 11 Operating Region of Transistors 

A 
IC max 

B Locus of 1 

Micso: 

Ic 

VCF: 

I 
I 
I 
I 
I 
I 
I 

Va 

V ce, at which point V EB starts to increase, 
expressed as : 

V pr= Vee+ V EB 

3.4. Forward Operating Region of Transistors 
As shown in Fig. 11, operating charac­

teristics of transistors are classified into two 
regions. Border of the A region in which 
the transistor is forward-biased is determined 
by common collector avalanche breakdown 
voltage VA and maximum ratings of the col­
lector current. Lower limit of negative 
resistance of transistor characteristics in the 
B region also is determined by avalanche 
breakdown voltage VA, and the upper limits 
restricted by breakdown voltage correspond­
ing to the transistor connection (i.e. BVcES, 
BVcFR, BVaEx, etc.). In addition, the operation 
range also is determined by the secondary 
breakdown, subsequently described. 

Among common emitter-connected tran­
sistors, both the forward-biased and reverse­
biased curves approach VA ; therefore, break­
down characteristics are entirely determined 
by a variation of VA caused by an increase 
or decrease of le. Even in BVaEo characteri­
stics, transistors more or less involve, an 
element of negative resistance, provided they 
are forward-biased in any respect. This 
effect is evident in most diffusion type tran­
sistors. Because of their step-shaped junction, 
alloy type transistors barely disclose negative 
resistance; however, presence of internal base 
resistance rb causes a transverse voltage 
drop in accordance with base current Jr,, 
forming forward bias. This forward bias 
often causes negative resistivity of alloy type 
transistors. 

4. Thermal Stability and Heat 
Radiation Design 

Maximum rating stated in manufacturers' 
catalogs or other materials generally. re­
present those at normal ambient temperature 
(room temperature 25°C). Therefore, if tran-

sistors are used at a higher environmental 
temperature, or the junction temperature 
approaches the rated maximum value, maxi­
mum ratings at 25°C cannot be applied directly 
to such design. High junction temperature 
increases lcBo and lEBo, and increasing these 
currents causes junction temperature to rise, 
starting an endless circulation which may 
result in thermal runaway and transistor 
breakdown. Thermal stability and heat radia­
tion must be thoroughly determined when 
designing a transistor circuit. For details of 
transistor thermal treatment, refer to The 
Thermal Stability of Transistor Circuits and 
the Designing of the Heat Sink. 

5. Maximum Power Dissipation 

Major parameters limiting maximum po­
wer dissipation Pcmax of transistors are 
thermal resistance 8, maximum allowable 
junction temperature T;max, and ambient 
temperature Ta. It is commonly known that 
these parameters are related as follows: 

P T;max-Ta 
cm ax = (} · · · · · · · · · · · • · · · · · · · · · · · · · · · (22) 

This implies that a larger Pcmax is ob­
tainable in a determined ambient temperature 
Ta by selecting a transistor having a smaller 
0 and a higher T;max· Maximum junction 
temperature T;max must be selected in ac­
cordance with transistor material and relia­
bility required for the transistor circuit. 

In general, transistor deterioration is 
accelerated with junction temperature rise. 
The following relationship between mean life 
Lm (hours) and junction temperature T; (° K) 
is commonly known: 

log Lm ·. A+--f~ ··············· ············(z:'l 
J 

where A and B are inherent constants of 
a transistor. Therefore, the junction tem­
perature upper limit is selected for industrial­
use transistors which require guaranteed 
long service life, taking failure rate and 
reliability into consideration. The normal 
upper limit of T; is 70° to 90°C for Ge tran­
sistors, 100° to 150°C for Si transistors and 
150° to 200°C for surface-stabilized Si planer 
transistors. 

Treating heat transfer as that of electric 
current, thermal resistance is represented 
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by the following electrical equivalent circuit 
(shown in Fig. 13). From that figure, total 
heat resistance OJa between the junction and 
external air is expressed as : 

Fig. 12 (a) Junction Temperature and Service Life 

10 5f----- -----t---E---
5 ZI 

;g 104 v 
~ IO: i---r---1fi--Zz-.,,i----r----1c--1 

~ 5 

l0 2 t---+--~+-+---+---+---t---l 
sr-~V+L-+-~+---+--+--l 

10 1 '--~L----JL----J'---'----'~ 
120 100 80 65 45 

Ti {"C) 

2.4 2.6 2.8 3.0 3.2 
103/ Ti (°K) 

Fig. 12 (b) Power Dissipation and Failure Rate 
of Power Transistors 

ls= 1.5 7-r---.--.,.--,--r--r---.-,--,--,---,1.0 
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0.1 1---l\-"'--l~'<'k:---J--e:----+--~;:+---j---j "' 
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..: 0.04- . al 

.!::! 
";;; 

" 
~ 0.02 
µ; At= 
~ 0.01 
!':l 0.007 
Pl 0.004 

""-~K---t---J----j--j0.4 ·~ 

~ 0.002-+--+-
" :;; 0.001 

µ.. 

TaN (Nominalized with Tstg) 

{b) TaN= Ta-25_ PCN=_Pc 
Tstg-25, Pcmox 

ls= By Forced Durability Test 

A.t = Actually measurul 

z 

Fig. 13 Equivalent Circuit of Heat r?adiation 

Ti Tc 
'>W~#r-'\1/vV' r 8i I Os 'llc1 

t :s: .} 
Ate P ~Ob 81:}£ 

l_ 
Ta 

Bi : Internal thermal resistance 
(from ]unction to outer case) 

(lb : External thermal resistance 
(from external case to ambient air) 

Os : Thermal resistance of insulator sheet. 
Be : Contact thermal resistance 

(between case and heat sink) 
01 : Thermal resistance of heat sink 

(to ambient air) 

(} -(} (}b((},+(}c+{}t) lo;\ 
ja- ,+ (}b+(},+(}c+(}t .................. _ 

and if heat sink is not used : 
(} ja = (}i + (}b. • •• • • • · • • • • • • · • • • • • • • • • • • • • • • • • • • • • • • •125) 

For individual elements composing the 
equivalent circuit of heat radiation and ther­
mal design using equation (24), refer to The 
Thermal Stability of Transistor Circuits and 
the Designing of the Heat Sink. 

6. Derating 

Transistor circuits may be designed by 
using maximum ratings, voltage, current, and 
power (junction temperature) stated in manu­
facturers' catalogs and appropriate heat 
radiation devices. However, it is a common 
practice to derate the operating conditions of 
high reliability circuits to a considerable 
extent. 

To balance system reliability and econo­
my, the following derating is recommended: 

FIG. 14 POWER PULSE AND RESPONSE OFT, 

Ti· 

Voltage: Voltages at worst operating con­
dition including surge voltage; 80 % or 
less of maximum rated voltage (especially 
VaEo). 

Current: Currents at worst operating 
condition, including surge current; 80 % 
or less of rated value. 
Power: Power dissipation at worst con­
dition including surge and at maximum 
ambient temperature; 50 % or less of 
derated power calculated based on derated 
voltage and current. 
Temperature: Operating maximum junc­
tion temperature T1 copimax, considering 
surge and power concentration; 70 to 80 % 
or less of rated maximum junction tem­
perature T;max· 

To calculate the power dissipation of 
transistors for switching use, peak values of 
voltage, current, and power (junction tem­
perature) - including surge condition - must 
not exceed maximum. ratings. However, the 
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average power dissipation will sufficiently 
support system reliability provided these 
values are derated based on standards. 

When square pulses are fed to a switch­
ing transistor, junction temperature rises 
with a certain time delay, determined by the 
junction thermal time constant. - See Fig. 14. 
The effect must be considered in determining 
power dissipation in the switching circuit. 

In solving an equation for the diffusion 
of internal heat of a transistor, assuming 
that the heat diffuses dimensionally, the rela­
tions between maximum junction temperature 
T 1max and allowable power dissipation Pa is 
expressed by the following equation: 

1-a 
T1max=PaOTl-ab +Ta ........................ (26) 

a=~- ~ lexp[- -cp J ......... (21) 
71: 2 n=l,3,5 ... n2 1 

-;;z" th 

8 ~ 1 [ -r--rp J b= - 2 L., 2 - exp ----
n n=l,3,s ... n 1 

n'-"'" 
••••••••• (28) 

rP: Pulse width (sec) 
.,. : Pulse repetition time (sec) 
rP/=d: Duty cycle 
.,.,": Transistor thermal time constant (sec) 
OT: Total thermal resistance (°C/W) 

In this analysis, only heat conduction is 
considered because heat radiation and con­
vection are experimentally negligible. If 
thermal resistance Or and thermal time con­
stant T," are known, the amount of power 

Fig. 15 Maximum Allowable Power and 
Pulse Characteristics 

Or: Thermal resistance (°C/W) 
d: Duty cycle 
.,., : Thermal time constant (sec) 
t.: Pulse duration 

dissipation in a transistor at the specified 
maximum junction temperature can be cal­
culated by using equation (26). To ease use 
of the equation, calculated values are tabulat­
ed on a graph (Fig. 15). 

Transistor operation switching time also 
was neglected in the analysis ; that is, the 
analysis based on an assumption that heat 
dissipates in the transistor while it traverses 
the load lines is negligibly small. In practical 
power switching, however, transistor switch­
ing time ranges between 10 µ sec to some tens 
µ sec, and is not always negligible. Power 
waveform in saturation type switching is 
shown in Fig. 16 (a). Pcmax of a switching 
transistor in such cases can be determined 
from Fig. 15, by approximating the power 
consumed in rise time and fall time triangles 
into a square wave, as shown in Fig. 16 (b). 

Fig. 16 

(a) 

Approximated Output 

(b) 

For this calculation, -r P• d, and T/ are 
respectively: 

1 1 
-Cp=-Tu=-TF 

2 2 
(If TR=faT,,, employ whichever value is 

larger) 

d=-(lt/_Z)TR T/=P,a,·Or+Ta 
pulse 

The v:1Jue of Pemax can be determined 
from Fig. 15 as the above mentioned formula. 

Thermal time constants of typical tran-
sistors are : 

01[°C/W] 
910 2SA538 

2SC497 
2SC510 
2SC520A 

208 
188 
2.5 cp 

cp : Infinite heat 

Tjmax[°C] -r,,.[ms] 
75 10~20 

150 2~3 

175 2~3 

150 8~15 

sink 
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'l:,h: Experimental mean value 
O" T1m•x : Values stated in manufacturers' 

catalogs 

7. Circuitry Problems and Protective 
Measures 

Reliability of transistors and transistoriz­
ed devices is largely influenced by circuit 
configuration in general, as well as the 
transistor element itself. The influence of 
input circuit configuration on maximum col­
lector voltage was discussed in the chapter 
on voltage ratings. In this chapter, the 
influence of load circuit on transistor opera­
tion and examples of protective measures are 
described. 

Transistor deterioration or breakdown is 
largely influenced by the type of load im­
pedance (resistive or reactive), operating 
frequency if load impedance is reactive, and 
the type of operation (class A, B, or C; single­
ended push-pull, etc.). Transistor secondary 
breakdown (S/B) characteristics and thermal 
runaway also adversely affect its operation; 
but substantially, these factors are also pro­
blems derived from circuit configuration and 
operating conditions. 

Fig. 17 Ideal Load Line of Class B Amplifier 

Vee 2Vcc 
VcE 

<D Ideal resistive load 

®Severest reactive load (Low freq.) 
@ Severest reactive load (High freq.) 

Fig. 17 shows an ideal load line for a 
class B amplifier transistor. For a resistive 
load, instantaneous value of the collector loss 
is only 20 % or less of maximum power out­
put. Maximum instantaneous loss in a reac­
tive loaded circuit totals 100 % of the full 
load at low frequencies, and 400 % or more 
at high frequencies. 

Considering secondary effects - such as 
saturation voltage, emitter resistor, load re-

sistor, power supply variation, or ripple -
power supply voltage should be increased by 
40 % to 60 % of the transistor voltage to ob­
tain the required power output. Therefore 
it is necessary to consider the collector power 
dissipation needs 200 % to 250 % of the 
required power output and V cB needs about 
three times the power supply voltage. Tran­
sient voltage in a class A high-frequency 
amplifier often exceeds 30 times the supply 
voltage, power dissipation increase (even in a 
short period in the order of µ sec) 40 times 
over the mean power dissipation, and oc­
casionally causes transistor damage. 

To protect transistors from damage caus­
ed by a transient phenomenon, transistors 
must be selected for large Pcmax, good VcEcs•ti 
characteristic, and a wide frequency range. 
Also, protective devices shown in Fig. 18 are 
effective. 

Fig. 18 Protection Devices against Overvoltage 
and Current by Reactive Load 

k\2L~ 
Vee 2Vee • 

(a) Inductance loaded Switching Circuit. 

le ~ 
' 

n 

Vee Vei;: 
(b) Diode shunted inductance load. 

le ~ Jn n 

Vee Vei;: 
(c) Diode and Condenser Shunted inductance load. 

(d)Protection of overvoltage at Switch-off 
Transient. 
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Toshiba Transistors for the Communications Industry 

Toshiba transistors for application to the 
communications industry feature strictly 
selected parts materials, reliability-stressed 
design, unique production techniques, strict 
process control, excellent initial performance 
based on quality control, and various tests 
and inspections for confirming their re­
liability. As a result, their high reliability 
is complete guaranteed, 

1 . Classification of Toshiba Transistors 
· for the Communications Industry 

Toshiba communications industry tran­
sistors ar:e classified into the following two 
categories: 

Transistors to be used exclusively for the 
communications industry, and "green: tran­
sistors" applicable to the communications 
industry. 
1.1. Transistors to be used exclusively for the 

communications industry (communications 
industry transistor) 

Thoes transistors to be used 'exclusively 
for the communications industry are designed 
with a structure capable of withstanding harsh 
environmental and application conditions. 
Through strict process control and quality 
control, as well. as effective debugging and 
aging tests-every procedure based on Toshiba' 
sestabl~shed pr<;>duction techniques-reliability 
is integrally woven into each item; during the 
productjon process. Tests and inspections 
based on U.S. Military Standards (MIL stand­
ards) are enforced to further confirm product 
quality. 

The current amplification fact.or hFE or 
hj., used to determine the fundamental perfor­
mance of a transistor, is classified in detail 
for the convenience of the circuit. design and 
interchangeability, and a color code indication 
system is adopted for the factors. , 
1.2. "Green. transistors" applicable to the 

communications industry 
Although the type numbers of these tran­

sisto:rs are the same ~s those of general tran­
sistors, during the production process they are 
subjected to a temperature cycle test, a heat 
aging test, and an electric power aging test 

in order to stabilize their performance, to 
eliminate their initial defective rate, and to 
reduce their rate of defectiveness so that they 
maintain their integral reliability when applied 
to communications industrial purposes. More­
over, in the field of tests and inspections, they 
are treated almost on the same level as com­
munications industry transistor. 

A ©-mark is suffixed to the type number 
of "green transistors" to distinguish them from 
general transistors. Regarding identification 
of the actual products, @-mark is suffixed to 
the type number (2SC372© for example). 

2. Features of Toshiba Communications 
Industry. Transistors 

To · endow Toshiba Communications 
Industry Transistors with the features listed 
below, special care is exercised throughout 
their entire production process, ranging from 
precision testing of parts materials to delivery 
inspection. · 

Variations in performance are very slight 
even· after long usage, and mean life time 
is long. 
Rate of occurrence of initial-failure is 
low. 
Excellent resistivity to environmental 
conditions such as vibration, shock, tem­
perature, and humidity. 
Easy interchangeability. 

1) In the field of design and production tech­
niques 

A. They are mechanically rugged 
(a) Leakless and low specific gravity periphe­

ral casing. 
(b) Compact and strong internal structure. 
(c) Fixed bed system whereby pellet can be 

deposited directly on the header. when 
required. 

(d) Bonding of fine aluminum wires by 
supersonic bonding system. 

B. Plans adopted to stabilize operation 
characteristics 

(a) Appropriate selection and stabilizing 
treatment of parts material. 

(b) Introduction of surface stabilizing treat­
ment process, and complete automatic 
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control of mount treatment process. 
(c) Careful selection of gases to be sealed in 
(d) Complete hermetic seal by resistance 

welding system 
(e) Adoption of effective debugging and aging 

process 
2) In the field of quality control and process 

control 
To ensure high reliability and to maintain 

uniform quality, strict process control and 
quality control systems are adopted over the 
entire range covering the parts materials, pro­
duction, tests and inspection processes as well 
as the equipment used for them. 
(a) Designation of the parts materials and 

their detailded standards 
(b) Designation of production process, and 

detailed standards for work 
(c) Designation of equipment to be employed 

and method of its maintenance and custody: 
Checking and periodic inspection 

(d) Compilation and checking of work record 
for each process 

(e) Recording of inspection and control data 
for each process 

(f) Compilation of records for clarifying the 
lot history of each process 
As a result of the above-listed procedures, 

the control system, recording system, as well 
as these persons in charge are recorded. 

Rather than this control system covering 
any one particular phase, control is divided 
into three phases. Primary control constitutes 
a direct control of all production processes. 
Secondary control is performed by field 
personnel supervising quality who confirm 
whether or not the primary control has been 
properly executed. Tertiary control is per­
formed by personnel of the departments which 
hold objective (or indirect) positions to the 
production processes. 
3) In the field of tests and inspections 

To confirm and ensure quality as being 
applicable to the communications industry, a 
lot quality assurance test and a reliability ass­
urance test are conducted in parallel for each 
production lot. Also, at each stage of develo­
pment, a design approval test and a quality 
approval test are conducted, and only after 
being approved through these tests as stan­
dard item is production started. A series of 
highly rigid test and inspection procedures are 

established in this manner. 
A. Lot quality assurance test 

This test, consisting of an initial perform­
ance test, an visual inspection test, and a 
storage life test, is applied to all types of 
products for which all production processes 
have been completed. The products forwarded 
to the Quality Assurance Department are 
grouped depending on their types and 
date of production, which forms the "day 
lot" from which sampling is made in accord­
ance with the L TPD (Lot Tolerance Percent 
Defective) system of MIL-S-19500D, and the 
three tests mentioned above are applied. Pro­
ducts which have passed these tests are 
stored after the "Quality Assurance" mark 
has been affixed. 

Since the quality assurance system has 
been changed from the AQL system to the 
L TPD system, the numerical values became 
approximately, ten times larger than those 
expressed by the AQL system; however, the 
inspection level became increasingly strict in 
comparison with the AQL system. (In this 
respect, refer to the subsequent appendix 
O Initial performance test 

This is a test applied to specified charact­
eristics under the lot quality assurance test in 
accordance with individual test specifications 
to confirm that the tested product meets to 
the specified limits. 

In this test, quality is confirmed according 
to L TPD ratings. Although L TPD ratings 
differ depending on application for the enter­
tainment use or for the communications in­
dustry use. The quality of transistors applic­
able to the communications industry is basi­
cally assured in accordance with the following 
rated values. 

Item LTPD rate 
Fatal defective item (Open, short, 1.5% 

and so on) 
Serious defective item (/aBo, IEBo, hFE, 5% 

and so on) 
Slight defective item (Other general 10% 

performance) 
Initial performance test items are speeified 

under the individual specification, and the test 
method is prescribed separately under Tran­
sistors Electrical Test Methods. 

The fundamental principles of these test 
methods are based. on MIL-STD-202C, Test 
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Methods for Electronic Parts and Electrical 
Parts; its detailed provisions are based on 
MIL-STD-750A, Semiconductor Equipment 
Test Methods. 
O Physical appearance Inspection Test 

This test is conducted in accordance with 
final product specifications-including marking­
and external physical dimensional specifica 
tions. The tolerance quality level in this visual 
inspection, like a serious defective item in the 
initial performance test, is limited to L TPD 
5%. 
OProduction sampling life test 

This is a steady state life test, a high 
temperature storage life test, or a high 
temperature and high humidity life test. The 
test period is basically 168 hours. Although 
tolerance quality level vary according to the 
test period, the decision of the quality level is 
generally rendered in accordance with the 
following rated values. 

Test period 
168 hrs 
500 hrs 

1000 hrs 

LTPD rate 
5% 

15% 
30% 

B. Reliability assurance Test 
A long-term life test, a forced deterioration 

test, and a destructive test-all of which are 
difficult under the produstion sampling life 
test-are conducted under this precision test 
to establish whether, or not the product has 
quality sufficient to withstand serious varia­
tions in ambient conditions and to perform 
stabilized function. This test is divided into 
an initial performance, a physical appearance 
inspection, a long-term life test, an environ­
mental test, and a mechanical test. The test 
is applied once every three months to each 
type of communications industry transistor. 
O Initial Performance Test 

Applied to all items prescribed in the in­
dividual product catalog, the test method, 
conditions, and the tolerance quality levels 
are the same as those in the initial perform­
ance test under the lot quality assurance test. 
O Physical appearance Inspection Test 

This test is applied to determine whether 
or not the product conforms to specified 
marking, dimensions and external appearance 
specifications, and to final product specification. 
O Long-term Life Test 

This life test is applied over a period 

ranging from a 1,000-hour minimum to appro­
ximately 20,000 hours under impress conditions 
equivalent to maximum values rated for co­
mmunications industrial devices to inspect 
product long-term quality status. 
(a) Steady state life test 

In this test, electric power with a maximum 
collector dissipation Power (P. max) is usually 
impressed under room temperature (Ta=25 
±l.5°C). 
(b) High temperature and high humidity life 

test 
In this test a product is left standing, 

usually under such conditions as 

Ta=80±5°C, RH=90±1g%, 

or Ta=75±5°C, RH=60±5%. 

(c) Reference (storage) life test 
Since values obtained by this test serve 

as evaluation standards for all life tests, 
environmental tests, and mechanical tests, 
each product is left standing under room 
temperature (Ta=25±1.5°C). 
(d) High temperature storage life test 

Each product is left standing under the 
maximum tolerance storage temperature rated 
for the device. Although temperature condit­
ions vary according to the material and struc­
ture, the following rated values are usually 
adopted for this test. 
Silicon planer type 175±5°C 
Silicon mesa type 150±5°C 
Silicon epoxy sealed type 125±5°C 
All types of germanium transistors 

75~85±5°C 

(e) Low temperature storage life test 
Each product is left standing under the 

minimum tolerance storage temperature rated 
for the device (Ta= -55~-65±5°C). 
O Environmental and Mechanical Test 

The tests listed below are mostly applied 
as an environmental test or a mechanical test. 
(a) Seal test 

A helium leak detector or a radio isotope 
leakage detector (RADIFRO) is employed in this 
test to confirm that there are not irregularities 
concerning the device seals. 
(b) Soldering heat test 

The part of the lead wires or terminals of 
the device, specified by the individual specifica­
tions, are usually immersed to a solder bath at 
a temperature of 230±5°C for 10 Second to con-

-( 100)-



firm that no change in characteristics occurs. 
(c) Temperature cycling test 

Alternate application of -65°C or -55°C 
temperature as the lowest and the maximum 
tolerance storage temperature is usually re­
peated five times to confirm that characteris­
tics of the device reveals no change against 
temperature variations. 
(d) Thermal shock test 

Alternate dipping in 100°C hot water and 
0°C cold water at short intervals is repeated 
five times to confirm that no irregularities 
occur against drastic temperature fluctuations. 
(e) Moisture resistance test 

Temperatures of 65°C and 25°C, where the 
relative humidity range is 90-95%, is alter­
nately applied ten times to confirm that no 
irregularities occur under high-temperature 
and high-humidity conditions. 
(f) Immersion test 

The devices is alternately immersed in 65 
°C hot water and cold water or a saturated 
common salt solution for 15 minutes each; 
this is repeated two to five times to confirm 
that no irregularities occur concerning the 
seals. 
(g) Functioning test at high-temperature and 

low-temperature 
The device is actuated under high tem­

perature and low temperature, and is then 
restored to normal temperature to confirm 
that it is capable of functioning smoothly 
without developing irregularities. 
(h) Salt spray test 

A 5% common salt solution is atomized in 
a 35°C tank into which the device is left 
standing for 24 to 48 hours to confirm that 
coating on the envelope is completely resistant. 
(i) Weight test 

Weight is measured to confirm that the 
weight of each product conforms to the speci­
fied values. . 
(j) Drop test 

Each element is dropped solely by gravi­
tational force three times upon a wooden 
plank, usually from a height of 75cm, to con­
firm that no irregularities occur regarding 
the exterior, interior, and performance. 
(k) Mechanical shock test 

Although this test varies depending on the 
type of device, usually a maximum accelera­
tion of 500 to 1500 G, at an accelerating rate 

of 0.5 to 1 ms, is applied several times, in 
three different directions, to confirm that no 
irregularities occur in electrical performance 
and mechanical structure. 
(I) Constant acceleration test 

Although this test varies depending on the 
type of device, usually a centrifugal acceler­
ation of 5000 to 20000G is applied for 1 to 10 
minutes-in three different directions-to con­
firm that no irregularities occur in electrical 
performance and mechanical structure. 
~ Vibration (fatigue) test 

Vibrations of 60±20Hz, 10-20G are impres­
sed in three different directions over a speci­
fied period to confirm that the device is free 
from the influence of vibrations of the specifi­
ed frequency. 
(n) Vibration (frequency variation) test 

Usually, vibrations where the peak ac­
celerating rate is 20G and the frequency varies 
from 100 to 2000 Hz are impressed in three 
different directions for a specified period to 
confirm that the element is free from the in­
fluence of vibrations within the specified fre­
quency zone. 
(o) Vibration (noise) test 

Usually, vibrations where the peak ac­
celerating rate is 20G and the frequency varies 
from 10 to 50 Hz are impressed in three dif­
ferent directions for a rated period of time on 
an device which is undergoing noise voltage 
measurement to confirm that there occurs no 
noise increase due to vibrations within the 
specified frequency zone. 
(P) Lead wire fatigue test 

Bending is applied several times as speci­
fied to a lead wire, by bending it 90 degrees 
from its root, to confirm that no wire rupture 
occurs. 
(q) Terminal strenght (bending, load, torque) 

test 
Each terminal is bent, or pulled by im­

pressing a specified load, or a specified torque 
is impressed in the axial direction within the 
plane where the terminal is mounted, to con­
firm that neither damage nor rupture occurs. 
(r) Solderability test 

By employing a soldering flux, the lead 
wire of the element is soaked in 230°C solder 
for 10 seconds to confirm that the solder 
smoothly deposits over 95% of the entire wire 
surface. 
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(s) Barometic pressure reduction test 
The element is placed under a specified 

low pressure to confirm that it is capable of 
performing stabilized functioning even at high 
altitudes. 
[Appendix] Regarding the Difference Between 

AQL System and L TPD System 
The AQL system has been frequently 

adopted in the past as a standard for quality 
~ssurance. However, in recent years the 
L TPD system has come to be employed more 
frequently than the AQL system. This may 
be because consumer protection is emphasized 
above all else today. AQL is the abbreviation 
for Acceptable Quality Level. According to 
the inspection based on this system, the pro­
ducts whose rate of the percent defective is 
less than the AQL value are mostly approved, 

and those whose rate of the percent defective 
exceeds the AQL value are mostly disapproved. 
Consequently, unless the number of sampled 
products and the number of approved products 
are investigated, what lots of what percent 
defective will be approved are unknown. On 
the other hand, L TPD stands for Lot Toler­
ance Percent Defective. According to inspect­
ions based on this system, there is almost no 
possibility that even a single lot whose rate 
of percent defective exceeds the L TPD value 
is included among the approved lots. In other 
words, the AQL system indicates that t~e de-· 
fectives of this extent are included among the' 
approved products, whereas the L TPD system 
indicates that the defectives exceeding this 
value are virtually not included among the 
approved products. 
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The Thermal Stability of Transistor Circuits and 
the Designing of the Heat Sink 

Thermal design, including media against 
thermal runaway, is one of the important 
factors in reliable application of transistors to 
electronic devices. Particularly, heat radiation 
in junctions of the transistor due to power 
dissipation largely influences transistor func­
tion and operating service life. For example, 
transistor operating service life is shortened 
exponentially as junction temperah:se rises, 
and in an extreme case, a transistor may cause 
thermal runaway merely by an ambient tem­
perature rise. 

To maintain a transistor's temperature 
rise within its rated region, and to establish 
proper derating aimed at improved reliability, 
the designing of the heat sink must be thoro­
ughly planned. 

Chapter 1 describes the basic approach to 
thermal stability, and Chapter 2 is concerned 
with thermal resistance and size of the heat 
sink. 

For practical circuit design, by using Figu­
re 1 and 2 in Article 1.1, the required sta­
bility factor S and entire thermal resistance 
(}ia• with regard to thermal stability of a tran­
sistor circuit, is obtainable. 

Further, the bias circuit can be designed 
by referring to Article 1.2. For power tran­
sistors, the proper size of heat sink is deter­
minable by referring to Article 2.1 through 
2.3. 
NOTE: The following manuals will aid in 

properly designing heat sink. 
1. Transistor Accessories 
2. Toshiba Heat Sink 

1. Thermal stability 

1.1. Thermal stability and maximum allowable 
collector power dissipation 

Maximum allowable collector power dissi­
pation is not the only condition for thermal 
design of transistorized electronic devices. Im­
proper thermal stability of a bias circuit may 
often cause thermal runaway when ambient 
temperature rises, destroying the transistors. 
Caution must be exercised in designing circuits 
for both transistor heat sink and circuit 

thermal stability. 
(1) Stability factors Sand allowable maximum 

collector dissipation P,max· 
The thermal stability S of a bias circuit 

is defined by the following equation: 
olo 

S=~·-······························· .. ······(1) 
OfoBo 

This equation determines the amount of 
change in collector current Io against the 
change in collector cut-off current IcBo. 

One of the most thermally sensitive tran­
sistor parameters is the collector cut-off cur­
rent IcBo and base-to-emitter voltage V BE· 

These parameters can be represented, as a 
function of temperature, as shown below: 

IcBo=lcBocoJeKcT-ToJ ····················· .. ·(2) 
IE=lcBoeqVeE/kT .............................. (3) 

where lcBocoJ: Collector cut-off current at re­
ference temperature To. 

K: Thermal coefficient of IcBo 
which is a function of a semi­
conductor's energy gap. Gene­
rally, 0.07° /C (Si) to 0.08° /C 
(Ge) 

q: Electronic charge 
k: Boltzmann constant 
T: Absolute temperature 

Assuming the collector loss as Pc, a vari­
ation LIPo occurred in the collector loss owing 
to a certain condition. The variation caused 
a thermal variation equivalent to LIPc (}Jain the 
junction (where (}Ja is the junction to ambient 
thermal resistance described later). 

As a result, IcBo and V BE are caused to 
change by LlloBo and .JVBE which, accordingly, 
change the collector current respectively by 
S·IcBo and gm·LIBvE (gm of a transistor is defined 

b . olc ) y equation gm =--;----v • 
0 BE 

If the amount of loss variation due to the 
change of these values exceeds the loss LIPc, the 
junction temperature continues to rise. Thus, 
these values must be curtailed to smaller than 
APc. In other words, transistor operation will 
be stabilized as long as the following equation 
is maintained: 

.dPc>Vc(S.dlcBo+ gm.JV BE) •••• .. ·········(4) 
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where Ve: Voltage applied to collector. 
The equation (4) can be developed as-

LlieBo LJV BE ( ) 
Ve·S· LlPe + Va·gm ,,jp-;;S.1 ········•······ 5 

Temperature variation in the junction may be 
defined as Pa·81•• Thus, differentiating equa­
tion (2) by Pa, obtained is; 

LliaBo diaBo AT 
dPa =~· dPa 

= K • {} Ja • fcBocoieKCT-To+Pc·8;a)· ... ... ·-(6) 

Setting the emitter current IE constant, the 
thermal characteristics of V BE can be obtained 
from equation (3) as: 

d;;E ~ K~kT ~-2.0xl0-3V!°C ......... (7) 

(This value is approximately equal in every 
transistor) 
Therefore: 

LJVBE dVBE dT 3 
dPa = ,:JT-· dPa ~-2.0x 10- ·O;a······(8) 

Combining equations (6), (8) and (5), obtained is: 
Va· S • K .(} ;aicBocoieK(T-To+Pc·8Ja) 

-2.0X10-'01a·Va·gm<l ............ (9) 

where T-T 0 +0;.·PaS.T;max 
This equation (9) gives conditions for a ther­
mally stable circuit; however, it is much too 
complicated for practical circuit design. We 
can consider the definition for thermal stability 
S, letting the effect of change of V BE· be inclu 
ded in the change of Ia. In this way, the se 
-cond term of equation (9) can be omitted to 
simplify the equation as: 

Va·K·O;a ·S·IaBocoieK(T-To+Po·8;a)$.l ...... ~c) 

where T-To+Pa·O;a<T;max 
Assuming critical voltage V,r,, as: 

1 Vcrit= K {} S l ....................... •(l~ 
' ja' ' CB0(0) 

By combining equation (11) and (10), obtained 
is: 

Ve --eKCT-To+Po·81a )-::;1 ........................ (l~ 
Vcrit 

Letting K=0.08 and reference (ambient) tem­
perature To=25°C: 

Ve 
Pa·01a+T-25S-20log --- ······ 00 ·······(1~ 

Vcrit 
Equations (11) and (13) give the conditions for 
stable operation of a circuit. 

Calculations of these equations are still 
quite complicated. The equations are graphi­
cally displayed in Figs. 1 and 2. In Fig. l, 
equation (13) is generalized under the condition 
T-25+Pe·01aS.T1 max, Fig. 2 directly r,epresents 

Vo 
Fig. 1 (a) Pa·O;a=-29 log--y-(Ta-25) 

Ta+Pe•Oja;;;;,TJmax 

6(}0 _ I[ T;max=75'C 1
1

+ I 
! Ta1=25'C , I 

Ve _ 
Fig. 1 (b) Pc·O,;a=-29 Iog-V---(Ta-2b) 

crit 

Ta+Pc·01a;;;;,T;max 

70 

~~ttt r:::::::U-;ol-.L 
60 T;max=Sth 

H =w .. -~ I 1 ~~ 1 
3fil_ i ~- ~ J )'... b,. J' 50 

2 

4fil_ ~ N 
I i 1Jj l --d ~f'\, ~ 11. i 0 ,,51 . T'-

r-DJi Jtsr'- D ' ~+~il' 1551 : 1"' I , I I ! 

o ~ )'. I h_ ]"J l~lli r iZ§! ~ !'- "'-J l'I I I j 

ti ~~ ~!tfu 

e 40 

1 

10 2 1 

equation (11). Relationship between the allow­
able maximum collector dissipation and stabi­
lity factor can be simply obtained from these 
figures. 
(2) Calculation charts 

Figs. 1 and 2 can be used in the following 
manner. For example, the stability factor S 
can be obtained from a known value of maxi­
mum collector loss. The junction temperature 
(product of required maximum power loss and 
thermal resistance, Pe·O;a) is shown in the 
vertical axis of Fig. 1. By drawing a line from 
a point on vertical axis (Pc·OJa) in parallel to 
the horizontal axis, until it meets an inclined 
line representing the operating ambient tem­
perature, the ratio of actually applied collector 
voltage to the critical voltage (Va/Vcrit) can be 
determined in the scale of the bottom line 
corresponding to the crosspoint. The critical 
voltage can be obtained from this value of 
voltage ratio and actual applied voltage. The 
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term critical voltage (V,rtt) refers to a voltage 
value at which thermal runaway is caused, 
when supplied collector voltage exceeds the 
value. 

In Fig. 2, the product of thermal stability 
and IcBo (S·lcBo) can be obtained by drawing 
a normal line from a point corresponding to 
the obtained critical voltage (on the horizontal 
axis), and extending the line to the left from 
the crosspoint of the normal and the given 
thermal resistance line. The actual thermal 
stability Sis obtained by substituting the value 
of lcBo for the S ·lcBO· Practically, it is advis­
able to use the maximum value of lcBo for 
this substitution. 
Example 1 

In a circuit, the transistor is 2SB 463 @, 
power supply voltage (Ve) is 12V, and power 
dissipation Pae=l.5 watts. Determine the sta­
bility factor of the circuit. The heat sink is 
an aluminium plate 100 x 100 x 2 (mm), and re­
quired maximum ambient temperature is 55°C. 
Solution 

Thermal resistance is obtained. In 2SB463 
@, the Pc=6W (at Tc=25°C) and T;mnx. is 85°C. 
Using the equation in the following chapter: 

(}.= T;max-Ta 85-25 =lOoC/W 
' Pc 6 

Thermal resistance 01 of a heat sink lOOx 
100x2(mm, aluminum) is 5.5°C/W. Assuming 
that the transistor is insulated by a Mylar 
sheet, the mounting thermal resistance is Uc+ 

08 =I°C/W. Thus, the total thermal resistance 
(} Ja is obtained as : 

01,,=fJ, +o,+u,+o, = 10+ 1+5.5=16. 5°C/W 
The temperature rise in junction Pde·fJ1,, is: 

Pde·fJ,,,=I.5x 16.5°C 
From Fig. 1 (b), Pc·01,,=24.8°C and T,,=55°C, 
the Ve/Vert< can be read as 1.4x10-•. 
The critical voltage Vertt is thus obtained as: 

Ve 12 
Vcr•t= 1. 4 x 10_, - 1.4 x 10_, · .860V 

By using the Vertt (860V) and 01,, (16.4°C/W) 
the product of S·lcBo can be obtained from 
Fig. 2 as S·lcBo:.-900(µA). The lcBo of 2SB463 
© is 70µA max, and the stability factor S be­
comes approximately 13; i.e. stability factor 
of the circuit must be determined smaller 
than 13. 
Example 2 

Calculate the allowable maximum ambient 
temperature of a circuit using transistor 2SC 
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735, power supply voltage V c= 12V, power dis­
sipation lOOmW, and stability factor 20. 
Solution 

The maximum allowable collector dissi­
pation Pc (at T.=25°C), maximum junction 
temperature Tjmax. and collector cut-off cur­
rent IcBo of transistor 2SC735 can be obtained 
from the catalog as 300mW, 125°C, and O.lµA 
max. respectively; therefore: 

fl. = 125 - 25 0.333°C/mW 
Ja 300 

S·lcBo=0.1x20=2µA 
Using these values, (JJa=0.333°C/mW and 

S·lcBo=2µA, the critical voltage Vcrit is obtain­
ed from Fig. 2 

Vcrit '. 2 X 104 

The ratio Vc/Vcrit is obtained: 

~=__g_=6x10-· 
V.ri, 2x104 

With regard to the maximum junction tem­
perature T1 max=l25°C, substituting ratio 6x 
10-• for Vc/Vcrit on the horizontal axis of Fig. 
1 (C) and Pdc'(Jia (which is 33.3°C) for the verti­
cal axis, the allowable ambient temperature 
is obtained, as 85°C. Thus, the circuit can 
operate up to ambient temperature of 85°C. 
1.2. Stability factor of bias circuit 

Since the stability factor of bias circuit 
has frequently been described in various re­
ferences, it will not be mentioned in detail in 
this report. Shown herein are a few typical 
examples. 

Fig. 3 illustrates various bias voltage cir­
cuits and their stability factors. In the figure, 
(a), (b) and (c) show the conventional bias cir­
cuit, and (d) shows a case in which DC resist­
ance component of the input transformer is 
considerably large. 

In general, a smaller stability factor value 
is preferable; however, the smaller the value, 
the larger the DC loss becomes, thereby reduc­
ing circuit efficiency. Particularly, in power 
amplifiers, a large loss resulting from an ex­
cessively small stability factor makes the cir­
cuit expensive. Generally, thermal compensa­
tion elements are used to improve the thermal 
stability of power amplifiers without sacrific­
ing operating efficiency. 

When using a thermal compensation ele­
ment, desired thermal stability can be obtained 
by selecting the compensation element and 
circuitry values. Thermistors and varistors 

{a) 

(c) 

R2 

FIG. 3 Bias circuit and stability factor 
a : Common base DC current transfer ratio 

Vee 

Vee 

l+X 
S 1+(1-a)X 

x=...fu.... 
Rz 

are commonly used for the thermal compen­
sator. Refer to individual manuals for details 
on these elements and their usage. 

When thermal stability is properly com­
pensated by using the compensation element, 
designers are requested to pay consideration 
only to the allowable maximum collector power 
dissipation. 

2. Designing of heat sink 

2.1. Allowable maximum collector power dissi­
pation and thermal equivalent circuit 

Provided that thermal stability is suffi­
ciently established as prescribed in Chapter l, 
the allowable maximum collector power dissi­
pation (Pomax) of a transistor is determined by 
ambient temperature (T.), maximum allowable 
junction temperature (T1max) of the transistor, 
and by total thermal resistance (01.) between 
the junction and ambient air. Total thermal 
resistance is dependent on conditions to sink 
heat which are described in this Chapter, some­
times represented by the symbol R,h. The follo­
wing formula is formed between these values: 

Pcmax= T1max-Ta (W) ..................... (1~ 
(}ja 

The heat conduction pass which transmits 
the heat produced in the junctions to external 
circumference can be represented by an equi­
valent circuit in Fig. 4, by considering the 
thermal flow similar to the electric current 
flow and analoging the flow by means of ther-
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Fig. 4 Thermal equivalent circuit 

T; Tc 

r -'v'v\~WN,---'Yl)v'\'1 
O• I Os ·ec 

t P 2f e" Oc2t Atr 

l 
Ta 

O, : lnternal thermal resistance 
(from junction to outer case) 

811: External thermal resistance 
(from external case to ambient air) 

Os : Thermal resistance of insulator sheet. 
Be : Contact thennal resistance 

(between case and heat sink) 
BJ : Thermal resistance of heat sink 

(to ambient air) 

mal resistance and thermal capacitance. This 
Figure 4 shows the thermally steady state of 
the circuit. 

When viewed from the junction side, the , 
total thermal esistance to external air (} 1• is 
given from the equivalent circuit (Fig. 4) as: 

{) -{) 8.(0,+8.+0,) (l"' 
Ja- t+ o.+o,+0.+81 .................. '! 

The heat sink is normally eliminated in 
transistors of medium or smaller power out­
put. For these transistors, equation (15) is sim­
plified as: 

01.=0; +o • ....................................... (!~ 

Catalogs for medium or smaller power out­
put transistors show the allowable maximum 
collector power dissipation as T.=25°C. These 
values represent the total thermal resistance 
01• calculated based on equation (16). The ex­
ternal thermal resistance 8. (between the case 
and ambient air) is determined by the mate­
rial and shape of the case. In general, the o. 
takes a considerably larger value than O;, 00 , 

8,, and 01 , as significantly shown in Table 1. 
Equation (15) can be practically simplified as: 

01.=0;+0.+0,+01 ........................... (1'1) 

Conditions to sink heat which satisfy the 
maximum rating can be determined from equa-

Table 1 Example of external heat resistance 

I I Junction I External I Internal 
Transistorl Case temper- th~rmal 

1 

th~rmal 
type ature resistance resistance 

T1max(0 C) fJ.(°C/W) 0;(°C/W) 

2 SB 415 T0-1 85 250 50 

2sc 481 T0-39 150 155 21 

2sc 485 T0-39 150 155 16 

2sc 106 T0-8 150 100 8.3 

2SC 490 T0-66 150 75 7.8 

2SC 793 T0-3 150 25 2.1 

tion (1'1). Terms of this equation are the fun­
ctions of given condition to sink heat. Actual 
values of these terms are described in the 
following Article. 
2.2. Thermal resistance 

Thermal resistances shown in Fig. 4 are 
explained as follows. 
(1) Thermal resistance between junctions and 

case (internal thermal resistance) (}, 
The internal thermal resistance 8, is 

directly determined by transistor structure, 
material, mounting method of the transistor 
body to the case, and the compound in the case. 
These elements are inherent in individual 
transistors. To measure the internal thermal 
resistance of a transistor, the case temperatu­
remust be forcecooled to maintain a constant 
value. When a transistor is forced to cool at 
temperature T., the allowable maximum power 
dissipation P,max of the transistor is given by 
the following equation: 

Pomax= 
T1max-Tc (W) 

0, 

Tjmax-25 (W)·•••••••••• .. ••,,.,, ....... (1$ 
8, 

In catalogs illustrating high-power out­
put transistors, the maximum allowable col­
lector power dissipation at T.=25°C or a 
heat sink of infinite size are described. As 
clearly seen from equation M. these values 
represent the transistors' internal thermal 
resistance. 
(2) Contact thermal resistance o. 

Contact thermal resistance fJ., determined 
by the contact surface condition between the 
transistor case and heat sink, is largely in­
fluenced by flatness, roughness, contact area, 
and tightening pressure of the contact sur­
faces. For example, the influence of flatness 
and roughness of the contact surface can be 
reduced by applying silicon grease to the 
contact surfaces. Table 2 shows the 8. values 
of transistor cases T0-66, T0-3, and T0-36. 
The contact thermal resistance of T0-3, T0-
66, or other types which are designed for 
direct mounting to radiators can be reduced 
to approximately 0.2°C/W by applying silicon 
grease and moderately tightening. However, 
from an economical viewpoint, since medium 
or smaller output transistors are not designed 
for< mounting directly on the heat sink; the 
contact thermal resistance may often become 
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Table 2 Thermal Resistance Between Case 
and Radiator (Oc+Os) 

-. 
oa+os(°C/W) 

Case type Insulator With I Without 
silicon oil silicon oil 

No insulator 0.10 0.20 
Teflon 0.80~0.70 1.45~1.25 

T0-3 
Mica (25 to 75µ) 0.40~0.30 0.80~0.60 

Al202 coating 0.35~0.25 0.40~0.20 

No insulator 0.1 ~0.08 0.15~0.1 

T0-36 Mica (25 to 75µ) o.4 ~o.3 o.6 ~o.5 
Mylar o.4 ~o.3 o.6 ~o.5 

No insulator 0.2 ~0.15 o.5 ~o.4 
T0-66 Mica (25 to 75µ) o.6 ~o.5 Ll ~LO 

Mylar(50 to 80µ) o.8 ~o.6 1.4 ~1.2 

considerably large depending on the mounting 
method. When properly used, the holders 
shown in Fig. 6 improve the effect to sink 
heat of medium or smaller power output 
transistors. Fig. 7 shows the most effective 
way to mount transistors of this type to the 
heat sink. When the transistors are properly 
mounted as shown in Fig. 7 and treated with 
the silicon grease, the contact thermal resista­
nce becomes approximately 5°C/W for RH-1, 
RH-2, RH-8, and RH-10. 

* Toshiba Silicon Compound TSK-550 or 
Dow Corning 340 Silicon Heat Sink is recom­
mended for heat sink use. 
(3) When it is necessary to mount and in­
sulate the transistor from the heat sink, an 
insulation material must be inserted between 
the transistor and the heat sink. Thermal 
resistance of the insulator Os - determined 
by material, thickness, and size of the in­
sulator - often assumes a considerably large 
value. 

Fig. 5 Heat sink size and thermal resistance (01) 
30 

10 

Radiator size (cm'l 

Among the above-listed insulating ma­
terials, mica offers the best thermal conduc­
tivity, and is highly reliable for use at high 
temperatures, although it is hard to finish to 
a uniform thickness and is fragile. On the 
other hand, Mylar is less conductive but easily 
processed to form a uniform thickness. 

In general, Mylar is used for insulating 
Germanium transistors which are compar­
atively low in junction temperatcyre. Mica is 
mainly used for Silicon transistors which are 
comparatively high in junction temperature. 

External size and flange thickness differ 
with the type of power transistors, and various 
types of accessories (insulation sheets, insula­
tion washers, etc.) are available. 

Contact thermal resistance becomes more 
influential when using an insulating sheet, 
since its contact condition largely differs from 
that of metal. The thermal resistance of 
insulation sheets, including contact thermal 
resistance ((Oa+Os), can be reduced by employ­
ing silicon grease. The total thermal resis­
tance of a mica sheet 80 µ thick is approxi­
mately 0.8 °C/W, while the resistance of a 
Mylar sheet of the same thickness is ap­
proximately 1°C/W .. The mounting thermal 
resistance (the sum of contact resistance and 
the insulation material resistance (Oa+Os)) is 
used for practical design. When silicon grease 
is used, mounting thermal resistance must be 
estimated to be at least 1°C/W. 
(4) Thermal resistance of heat sink 81 

Heat sink thermal resistance may be 
considered as a distributed constant in the 
thermal pass between the heat sink surface 
and a:QJ.bient air. The thermal resistance of 
heat sink 81 is largely dependent on ambient 
air condition, temperature difference between 
the heat sink and the air, and effective sur­
face area of the heat sink. 

At present, heat sink thermal resistance 
is mostly determined experimentally. Fig. 5 
shows the measured value of thermal resist­
tance of a heat sink held vertically with a 
transistor mounted at the heat sink center. 

Recently, various types of heat sink have 
been supplied by manufacturers. Data pre­
sented by these manufacturers will aid in 
the thermal design of transistorized devices. 

Accessories required for mounting Of 
power transistors to the Ii.eat sink and mount-
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Fig. 7 Mounting holder and accessories 
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ing methods are described in this manual 
re~arding Accessories. Types of heat sink 
and applicable transistors are shown in Fig. 
6, and an example of mounting is shown in 
Fi~. 7. 
EXJamples of calculation 

Examples of practical calculation · are 
presented herein, based on ·the prescribed 
materials. The constants to be given or to 
be obtained are classified into the following 
four: 
(1) • Transistor (Oh T1max) 
(2) Transistor power dissipation (Pac) 
(3) Ambient temperature (Ta) 
(4) Heat sink (01) 

a. Calculation of heat sink size and material 
when the transistor, ambient temperature 
and power dissipation are known. 

E:x;ample 3 
The transistor is 2 SC 793, and required 

power dissipation Pde is 15W. Calculate heat 
sink' size required to operate the tran~istor 
in'a1Dbient temperature up to 606 C. 

, Tlie given conditions are: Pcmax=60 W(T. 
=25°C), 1'1max=150°C (from catalog of 2SC793), 
Paq=l5W; Ta=60°C, and0c+0;=1°C/W (assum­
ing use of mica sheet). 
From equation (!$: 

0 _ T1max-Tc = 1506~25 .. 2.l0C/W 
i- Pcmax 

From equation (14): 

O. _ T1max-Ta 150~60 = 60C/W 
Ju,-. Pac 15 

Tlims, from equation (4) : 
0 t ':""Oja~(fJi + Oc + 0,)-'-:-6-(2.1+1) 

=2.9°C/W 
Heat sink thermal resistance must be 

2.9°C/W or less. From Fig. 5, su,rface area 
of: the aluminum heat sink - assuming its 
thickness as 2 mm - must be 270 cm2 in order 

to obtain a thermal resistance of 2.9°C/W or 
less. Therefore, an aluminum sheet 170x170 
x2(tnm) is adequate. The transistor must 
be mounted on the heat sink while using a 
sufficient amount of silicon grease. 
Example 4 

The transistor is 2 SC1502, and power dis­
sipation is 2 W. Calculate a heatsink size 
which operates the transistors normally in 
ambient temperature up to 60°C. 

From the catalog of 2 SC 502, and P. mu 
=10 W (Tc=25°C) T1 max=150°C, Pa0 =2W, Ta=60 
°C, and assuming use of holder RH-10, o. 
becomes 5°CjW. 
From equation (!$ : 

O _ T1max-Tc = 1501~25 .. l 2. 50C/W 
i-. Pcmax 

Fro:m equation (14): 

O· _ T1max-Ta 150-60 = 450C/W 
;a- Pde 2 

From equation (J.1): 

01=01a -(Oi +o. + 0,) 
=45-(12.5+5+0)=27.5°C/W 

Heat sink thermal resistance becomes 27.5 · 
°C/W or less. Assuming the heat sink thick­
ness to be 1 mm, From, Fig. 5 an aluminum 
heat sink of minimum size is obtained as . 
9 cm'. Size of the heat sink (aluminum) be­
comes 30 x 30 x 1 (mm). The transistor must , · 
be mounted on the heat sink by using the · 
holder RH-10, shown in Fig. 7. 
b. Calculation of maximum allowable power 

dissipation when the transistor, ambient. 
temperature, and the heat sink are known. 

Example 5 
Transistor 2 SC 490 is mounted on an 

aluminum heat sink 100x100 x 2 (mm), insulat­
ed with a mica sheet. Calculate the maxi­
mum allowable power dissipation at 6()°C 
ambient te,mperature. 

From the catalog, P 0 =16W (T.=25°C) and 
T 1 max=150°C. Ta=25°C, 01=5.4°C/W and o. 
+0,=1°C/W (from Fig. 5). 
From equation M : 

0 = T 1max-Tc = 150-25 . 7 80C/W 
i Pcmax 16 • • . 

From equation (17): 
01a=Ot +0.+0,+01=7 .8+1+5.4 

=14.2°C/W 
From equation (14): 

P = Tjmax-Ta = 150-60 _,_6 4 W 
de Oja 14.2 • • 
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Thus, the allowable power dissipation is 
6.4W. 
Example 6 

Transistor 2 SB 415 is mounted on an 
aluminum heat sink 100 x 100 x 2 (mm), using 
holder RH-1. Calculate the maximum power 
dissipation at 50°C ambient temperature. 

The given conditions are: from the cata­
log, P,max=l.2 W (T,=25°C) and T; max=85°C, 
and Ta=50°C, 01 =5.4°C/W (from Fig. 5) and 
0,=5°C/W. 
From equation (1$: 

B;= T 1m:ix-T, = 85-25 = 5ooc;w 
Pcmax 1.2 

therefore, from equation (17): 

8;a=0, + 0, + {},+Of =50 + 5+0+ 5.4 
=60.4°C/W 

From equation (14): 

Pde= TJm":_x-Ta =-~5_-50 =0. 58 W 
OJa 60.4 

Thus, the allowable maximum power dissipa­
tion is 0.58 W. 
c. Calculation of maximum allowable ambi­

ent temperature, when transistor, heat 
sink and power dissipation are known. 

Example 7 
Transistor 2 SB 463 is mounted on an 

aluminum heat sink 100x100 x 2 (mm) through 
a Mylar insulation sheet (silicon grease used). 
Calculate the maximum allowable ambient 
temperature when power dissipation is l.5W. 

The given conditions are Pcmax=6 W (T, 
=25°C), T; max=85°C (from catalog), 01 =5.4 
°C/W (from Fig. 5), P",=1.5 W and O,+O, 
=1°C/W. 
From equation M: 

O-= T;max-T, = 85-25 lOoC/W 
' Pcm ax 6 

From equation (17) : 

O;a=O, +0,+0,+01 =10+ 1 +5.4 
=16.4°C/W 

From equation (14): 

Ta =Tjmax-Oja •Pdc=85-16.4X1.5 
=60.4°C/W 

The allowable maximum ambient temperature 
is 60.4°C. 
Example 8 

Transistor 2 SC 106 is mounted on an 
aluminum heat sink 50 x 50 x 2 (mm), using a 
holder RH-9, and power dissipation is 3 W. 
Determine if the transistor is operatable up 
to 60°C ambient temperature. 

The given condition are: P,max = 15 W (T, 
=25°C), T1max=l50°C (from catalog), 01 =13 
°C/W (from Fig. 5), Pd,=3 W, and 0,=2°C/W. 
From equation Q$: 

O,= T;max-~= ~50-25 .. 8 .4oC/W 
Pcm.ax 15 

From equation Q7): 

01• =0, + 0, +O,+ fJ 1 =8.4+2+ 13 
=23.4°C/W 

From equation Q4): 
Ta=T;max-Bja ·Pa,=150-23.4 X 3 

=79.4°C/W 
The transistor is sufficiently operatable at 
60°C ambient temperature. 
d. Determine if the given transistor is oper­

atable in its ratings when power dissipa­
tion, heat sink, and ambient temperature 
are known. 

Example 9 
Required power dissipation is 3 W, and 

ambient temperature Ta is 55°C. Equipment 
space restricts size of the aluminium heat 
sink to 100x100 x 2 (mm). Determine if tran­
sistor 2 SB 426 is operatable under these con­
ditions. 

The given conditions are: Pa,=3 W, T. 
=55°C, assuming use of a Mylar insulation 
sheet. O,+O, becomes l°C/W, and 01 =5.4 W 
(from Fig. 5). From the catalog, Pcmax=30 W 
(T,=25°C) andT;max=85°C. 
From equation (1$: 

{},= T;max-T, 
Pcrnax 

85-25 = 20c;w 
30 

The transistor is operatable if the allowable 
internal thermal resistance O, obtained from 
equations (14) and (17) is larger than 2°C/W. 

0 T;max-Ta {} ,=-- ·-- -( 1+0,+0,) 
Pac 

= 85 - 55 -(5.4+ 1)=3.6°C/W 
3 

Thus, 2 SB 426 is operatable. 
2.3. Design of heat sink considering reliability 

Basic ideas and calculation methods for 
determining thermal stability and to sink 
heat of transistor circuits are described in 
the preceeding articles. For practical design, 
however, reliability of the circuit must be 
considered in the circuit design. 

Particularly, the declining of factors must 
be practiced to improve reliability of devices 
for communications or industrial use or those 
composed of many parts and components. 
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In general, transistor deterioration is ex­
ponentially proportional to their junction 
temperature. When declining the junction 
temperature by 40 to 50°C, transistor reliability 
can be improved by one digit(lO times), al­
though the extent of improvement differs 
with the individual transistor type. In this 
respect, the junction temperature (ambient 
temperature plus temperature rise due to 
power dissipation) must be minimized to effect 
high reliability of the system. 

The extent of declining must be deter­
mined based on two incompatible conditions 
- reliability and economy. In general, the 
following declining is recommended for com­
munications or industrial use transistors. 
•Voltages: The worst case voltage (including 

surge voltage) shall be within 80 % of the 
maximum ratings (particularly, VaEo). 

•Current: The worst case current (including 
surge current) shall be within 80 % of the 
rated maximum current. 

•Power: The worst case power dissipation 
including surge shall be within 50 % of 
the derate maximum allowable loss at the 
maximum ambient temperature of the 
equipment. 

•Temperature: The maximum operating 
junction temperature, considering the 
surge and or current concentration, shall 
be within 70 to 80 % of the T;max of 
maximum rating. 

Example 10 
The transistor is 2 SC 524, and power dis­

sipation is 3 W. Calculate size of the heat 
sink required to operate the transistor up to 
55°C ambient temperature. 

Conditions obtained from the catalog are: 
Pc max=lOW (Tc=25°C) and T;max=175°C. 
From equation (18) : 

175-25 = 150C/W 
10 

To improve reliability, the maximum operat­
ing temperature is declined by 50°C. The 
operating maximum temperature T;cop)max 
becomes 175-50=125°C. 
From equation M: 

O· _ Tj(o1J)max-Tamax 
;a- Pac 

= 125;55 -'-:-23 .30c;w 

Thus, from equation (Ii): 
(} f = (j Ja -( (j i + (} c + (} ,) 

=23 .3-(15+ o. 5 + o. 5)=7 .3°C/W 
Thermal resistance of the heat sink must be 
smaller than 7 .3°C/W. The adequate heat 
sink size is obtained from Fig. 5 as 80 x 80 x 2 
mm (aluminum). 

Comparing this high reliability design 
with that based on maximum ratings, relia­
bility is improved by approximately two digits 
(100 times) at an ambient temperature of 25 
°C, and by approximately one digit (10 times) 
at the worst ambient temperature of 55°C. 
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Area of Safe Operation (ASO) 

The Area of Safe Operation represents 
that area where a transistor retaining high 
reliability can be used without suffering de­
struction or deterioration. 

Usually, the operating limit of a transistor 
is determined by its maximum ratings such 
as maximum voltage, current, and collector 
loss. However, for power transistors used 
with a high-power amplifier or a circuit hav­
ing an inductive load, characteristic deteriora­
tion or destruction may sometimes result 
even when the transistors are being used 
within their maximum ratings. This is due 
to Secondary Breakdown (S/B) of a transistor. 

Since this phenomenon was discovered by 
C. G. Thornton and C. D. Simmons in 1958, 
additional considerations have been required 
for the concept of ASO as well as for maxi­
mum ratings when determining the operating 
limit of transistors. 

Without a proper comprehension of the 
ASO concept, it would be very difficult to 
design highly reliable, economical transistor 
circuits. 

1. Secondary Breakdown (SIB) 
Phenomenon 

The S/B phenomenon, as shown in Fig. l, 
causes a further increase of current follow­
ing primary breakdown, when the current 
reaches a certain volt-ampere point (V,/ •. J,/.), 
the voltage between the collector and the 
emitter rapidly drops, and then transists to 
a low-impedance area at a speed of several 
microseconds or higher speeds, frequently 

Fig. 1 Collector characteristics and S/B locus 

Pool S/B locus 
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causing destruction of the transistor. 
Such a phenomenon may be observed 

when the emitter-base bias is in a forward 
or reverse direction, as well as at V cEo and 
Vona. However, if the base bias condition 
differs, the S/B inrush point (V./ •. /,n) varies, 
aligning on the locus of the S/B curve (Fig. 
1). Fig. 1 applies to the case of DC. 

Since the inrush characteristic to the S/B 
possesses an energy dependency, the S/B 
curve varies according to width of an im­
pressed pulse. This curve provides an ASO 
for impressed pulses. 

Fig. 2 shows the relation between the 
pulse width of impressed power and the S/B. 
As the pulse width becomes narrower, the 
power of S/B level increases while the S/B 
energy decreases. (S/ B energy is called trig­
ger energy, which implies energy absorbed 
by a transistor before it rushes into the S/B.) 

Fig. 2 Pulse width, Es/n and Psis 
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Although various explanations have been 
given regarding the causes of this S/ B, it is 
generally accepted as an established theory 
at present that a hot spot is created by a 
local concentration of current, which further 
leads to local thermal runaway. 

The conceivable causes of current con­
centration are a potential drop or instability 
of lateral temperature distribution in the 
base area. Concentration of current also 
occurs when a lack of uniformity of the base 
width, faulty junction, or unbalanced mount­
ing of the tip on the heat sink serves as a 
trigger. 
1.1. Forward bias S/B 

When forward bias exists between the 
emitter and the base, a hot spot due to local 
current concentration is created on the emit­
ter periphery. 

This is because a potential drop due to 
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Fig. 3 (a) NPN Mesa type transistor 

Fig. 3 (b) Emitter voltage (Forward Bias) 

Fig. 3 (c) Emitter voltage (Backward Bias) 

Vd: Threshold voltage of base-emitter- diode 
The minority carrier from emitter is injected 
to the shaded portion. 

the base current flowing laterally directly 
beneath the emitter occurs in the base area 
and the emitter periphery is strongly biased 
than emitter center. As a result, as shown 
in Figs. 3.a and 3.b, the minority carrier 
supply to the base becomes largest in the 
emitter periphery, and the current density 
rises higher. A vicious cycle originates here. 
When this carrier passes through the deple­
tion layer of the collector, it causes a power 
loss, which leads to local heating, and then 
leads to a concentration of current, creation 
of a hot spot, and to S/B. 
Rel~tion betweel!__SLB and Transisto!:_ 

The current at the inrush point Us/B) 
during forward bias is closely related to the 
transistor characteristic. 

When the carrier supplied from the emit­
ter to the base region arrives at the collector 
junction, it is usually fanned out in a cone-

shaped pattern. Consequently, when the 
transit time of the carrier in the base region 
becomes longer, the current density becomes 
low when it arrives at the collector depletion 
layer due to this fan-out effect, rendering 
creation of the hot spot difficult. This carrier 
transit time depends on the base width and 
the electric field in the base region. Consequen­
tly, ls/B has a strong correlationship with 
the frequency characteristic, and a negative 
correlationship exists between fr and IS/ B 
independently of the pulse width. 

These relations are shown in Fig. 4. 
Fig. 4 Relation between Is/B and fT 

ls/n "' (--':- )" 
,ff, 

K : Constant depend on 
base width drift-field, 
bias condition. 

Transition Frequency fr 

1. 2. Reverse bias S / B 
When reverse bias exists between the 

emitter and the base, direction of the potential 
drop in the base region becomes contrary to 
that during forward bias; consequently, the 
carries supplied from the emitter is concent­
rated at the center of the emitter. See Fig. 
3-c. 

(The extent of this carrier concentration 
varies according to the type of transistor. 
When it is a ring-shaped emitter, it concent­
rates on one point of the emitter center; 
when it is a comb-shaped emitter, it concent­
rates on one line of the emitter center.) 

When the reverse bias is higher, the area 
of concentration at the emitter center become 
smaller; consequently, the trigger energy 
(energy absorbed into the transistor until 
the inrush to S/ B) during reverse bias becomes 
for smaller than that during forward bias. 

The carrier supplied from the emitter, 
similar to the instance of forward bias men­
tioned above, is also fanned out; thus, the 
base width and existence of electric field in 
the base region have a strong correlationship 
with S/B. Reverse bias S/B occurs mostly 
in the case of of an inductance load: how-
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Fig. 5 Dependency of S/B triggering energy 
Es/B on load inductance and base·to­
emitter condition 

Inductance L 
Base to Emitter Voltage Veaz 

Base to Emitter Resistance RsE 

ever, as shown in Fig. 5, the trigg~r energy 
Es/B depends on the conditions lying between 
base and emitter and the inductance L. 
1.3. S/B phenomenon and destruction or de­

terioration of transistors 
Occurrence of the S / B phenomenon does 

not necessarily lead to the destruction or 
deterioration of transistors. 

If the impressed power is small, or if the 
power supply is eliminated by some means at 
the moment S/B occurs, no unusual change 
occurs in the electrical characteristic, or it 
deteriorates very slowly even when S/ B is 
caused to occur repeatedly. 

Naturally, this varies according to the 
type of transistor. Certain transistors are 
destroyed when they are subjected to S/B 
only once. 

Electrical characteristics at transistor 
deterioration or destruction due to S/B gene­
rally reveal the following aspect : maximum 
values of V EBo, VaBo, and VaEo usually become 
lower or else one of them has often been a 
short circuit. Especially, a short circut bet­
ween the emitter and the collector indicates 
a characteristic deterioration of Sf B, where 
a molten hole is formed running from the 
emitter to the collector; or durability against 
S/B sometimes becomes smaller even though 
the electrical characteristic is normal. This 
is due to smaller S/B trigger energy Es/b 

indicating that the transistor may be easily 
destructed. 

2. Measurement of ASO 

Various methods have been proposed for 
ASO measurement. Parameters in selecting 

Fig. 6 Forward blase ASO measuring circuit 

+ 

suitable method are circuit configuration, 
transistor operating condition, and so on. We 
shall discuss the three measurement methods 
most commonly used. 
(1) Figure 6 shows a circuit for measuring 

forward bias ASO when the duration of 
input pulse is comparatively long or the 
pulse frequency is very low. A forward 
bias voltage is supplied across the emitter 
and the base, and the transistor is operated 
at a predetermined VaE and Ia. Tem-

perature of the transistor case or ambient 
temperature must be within the rated operat-. 
ing temperature. Serviceable operating time 
of the transistor is measured until the la 
variation exceeds ±10 % or exceeds a predeter­
mined limit value. This measurement is re­
peated for various Ia-VaE points, and the locus 
of ASO can be obtained on the Ia-VaE graph 
as a parameter of serviceable operating time. 

Most ASO data supplied from Toshiba 
are measured by using this method. 
(2) As shown in Fig. 7, transistor ASO may 

be plotted by repeating ON and OFF of 
the transistor supplying pulse train. 
The ASO obtained by this method is a 
function of la, VaE, input pulse width, 
duty cycle, and number of pulses (or 
supplying time). 

Fig. 7 Pulse operation (ON~OFF) ASO 
measuring circuit 

DUT Rs(Noninductive) ~ 2~l~~) · 

Scope-Common X 

y 

Ih(Noninductive) 

+ -
Vee 

(3) The circuit shown in Fig. 8 is a test for 
examining if the operation locus is in the 
ASO region when the transistor is switch-
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Fig. 8 Reverse Bias ASO measuring circuit 

ed from the saturation region to the cut­
off region under a predetermined load 
condition .. 

This method, known as the Latching 
Method, tests ASO at biasing in the re­
verse direction. 
The load condition must be either A, B, 
or C in the figure. This method is a 
tracing of the operating curve. If oscil­
lation or partial flickering is observed on 
the V-1 curve, the transistor is operating 
beyond ASO at the test load. 

3. ASO of Forward-biased Transistor 

Figures 10 and 11 show examples of ASO of 
forward-biased transistors. Safety operation 
of a transistor is guaranteed when it is used 
within the indicated range. The DC region 
of these figures is applied to transistors ope­
rating in a DC circuit. A pulse-driven tran­
sistor may be used at a larger collector loss 
shown in the pulse region of these figures, 
but safe operation of the transistor is guar­
anteed only within the given pulse duration. 

Fig. 9, rather than including the limita-

Fig. 9 2 SD 234, 2 SD 235 ASO 

o.s,r--+-+-+-++++l+--1---IU.,, .. ·--1 
t--f-+-+-+-H-+l+--1---IU~-2~ 

0.3 g\._+(l, 
x -x 

t--+-+-+-+++tt+--1---IU!,1-
a o 

> > 
O.l'l-1 --1...-+-1...+5..u..J.J,1,IO_...J..__J.)30;Z...,.150~J..JJIUO 

Collector lo Emitter Voltage Vco (V) 

./_ 

< 
..§ 

.'I 
;:; 300 

~ 
6 

~ 100 
'ii 
u 

50 

Fig. 10 2 SC 515 A ASO 

r-----+--t-l-++1+1if-----+T,=25V 
t----f----1-1-+++Hl------tllerate Lineary 

·~· h"l2ff 
· Single, NonJ.I!Ull 

IOI 
le max (Pulsed)l' Pulse Operation 

~~~~ ---l-:8+1 ' -~ 
Ic max (Continuous ' <D lOOms 

t-----t---j'-1--l-++++l---<J; 
t----f----1-l-+++Hl---~++1+-l-+4-H~ 

Collector to Emitter Voltage V ci (V) 

tion by S/ B, shows only the thermal limita­
tion for both DC and pulse operations. 

The lower voltage region of Fig. 10 shows 
the ASO thermal limitation, while ASO in 
the higher voltage region is limited by S/B. 
In the thermal limited region, the collector 
loss P. is constant and the collector current 
is proportional to PV- 1; thus the thermal 
limitation gradient becomes -1 when it is 
plotted on a logarithmic graph. On the other 
hand, collector loss in the S/B limited region 
deviates from the isopower line (P.=const.). 
The limitation line drops at a gradient rang­
ing between -1.5 to -4 according to the type 
of transistor. Note that the relation ls/B 
=PV-N reduces the allowable collector loss. 

Since transistor ASO is reduced with a 
temperature rise, a derating curve must be 
applied as shown in Fig. 11. 

At higher temperatures, ASO is much 
more influenced by thermal limitation than 

Fig. 11 Recommended ASO Derating against 
temparature 
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that by S/ B. Fig. 11 shows an example of a 
derating curve for the S/B limitation region 
and the thermal limitation region, as a para­
meter of case temperature. Transistors 
2 SD 234 and 2 SD 235 used in Fig. 9 show a 
T; max at 150 ° C ; thus, the collector cur­
rent le must be derated to 50 % at 87 .5 °C 
when the thermal-limited derating curve in 
Fig. 11 is applied. For example, ASO for this 
transistor to be driven by a 100 ms pulse must 
be reduced at 87. 5 ° C as shown by the dotted 
line in Fig. 9. 

In the case of 2 SC 515 A. shown in Fig. 
10, only the derating due to thermal resistance 
limitation may be applied as long as the 
transistor operates at a low VcE which will 
set the ASO within the thermal-limited region. 
If it is driven at a high VcE, which sets the 
ASO in the S/ B limited region (for example 
atVcB=300V), ASO for lOOms pulse opera­
tion is limited by either of the following, 
whichever is smaller: 

le at point CD (extension of thermal limit­
ed region, shown by the dotted lines in the 
figure) considering thermal derating. 

le at point ® considering S/B derating. 
However, little data for thermal derating 

of S / B limitation has been reported; thus, the 
S/B limited region shown by point ® in Fig. 
10 will have to be further derated unless 
otherwise specified by an ordinary thermal­
limitted derating method. 

The dotted lines in Fig. 10 show the ASO 
for a pulse-driven (100 ms) 2 SC 515 A at T. 
=l00°C obtained by using the above-mentioned 
procedures. (T; max of 2 SC 515 A is 175 °C) 

4. ASO of Reverse Biased Transistor 

The ASO of a reverse-biased transistor 
cannot be determined as simple as that of a 
forward biased transistor, although the ASO 
in this direction is very important because 
high-collector voltage is frequently supplied 
to a transistor in an inductance-loaded switch­
ing circuit, horizontal output circuit of TV 
receiver, or DC-DC convertor while the emitter 
to base voltage is biased in the reverse direc­
tion. 

In such operations, the worst load condi­
tion is given by an inductive load. Thus, the 
ASO of a reverse-biased transistor is ordina-

rily obtained by using load condition C in 
Fig. 8. 

Fig. 12 (a) shows lc-L curves of a tran­
sistor biased in the reverse direction. Figs. 
12 (b) and (c) show derating of a collector cur­

Fig. 12 (a)(b)(c) Reverse Bias ASO 

c 
~ 

0 

1U 

Vasz==-4V 
H.oR 2=fiOQ 

(.) {-) 

3 
~ 
~ I 

£ 
0~u -1'*00,,_-~-.,,;.Jo"""o -1'*0(""°"l ---.,,fl(""•o-~6L"'>o~1'*"°01) 

lnductanc,.. (L) --µH 
(.) 

V1ui 2 =-4V 
L=l25µ1l 

100 120 
External lJa11e to Emittor H.l'sistancc Has.z (Q) 

(hi 

0-D -8 

R1rn 2 =GOQ 

L=12G1t!I 

Base to Emitter Voltage Vn 1 (V) 
(c) 

Fig. 13 A Example of Reverse Bias ASO 

0 

] 
3 

2SC612 

V11~2::-0, R1rnz-2'W.Q. 
L-~O.Sll 

Colk-ctor to Emitt('r \'nltagf' (V) 
Adjust colk>ctor peak currc-nr 1:10m/\ all(i 
mesure the point A at WO mA. 

-( 117)-



rent Ia against V BBB or RBB2 respectively. Fig. 
12 may be directly used to obtain ASO of a 
simple L-loaded transistor. If the circuit 
configuration is complicated, an effective L of 
the load circuit must be obtained before ap­
plying Fig. 12 to the circuit. 

However, plotting a typical ASO for a 
reverse-biased transistor is quite difficult for 
the maker; also it is comparatively hard to 
obtain an effective L accurately from an 

actual load circuit for the user. At Toshiba, 
the load characteristics are plotted as shown 
in Fig. 13 by selecting an adequate Ia, L, RBBz• 

V BB2• and other data for the specified tran­
sistor application. 

ASO of these transistors should be deter­
mined so that the load curve will be out of 
the diagonal-lined area of the figure, and so 
that no oscillation or partial flickering will 
be observed on the load line. 
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Light-emitting Diode Made of Gallium Phosphide (GaP) 

Since the advent of the transistor, solid­
state devices in the field of electronics have 
made rapid progress. Today, an era of the 
IC (integrated circuit) and LSI (large-scale 
integrated circuit) is dawning. The deve­
lopment of solid-state materials has made it 
possible to produce small-scaled, lightweight 
electronic devices and to ensure the high 
reliability of such devices. 

In the field of light sources for lamps and 
displays, the needs of our times demands the 
development of component parts which are 
as reliable as solid-state elements. 

In the past, conventional lamps have depe­
nded on tungsten filaments heated in a vacuum 
or on electric discharges passed through a gas 
or vapor. For this reason, so far it has been 
impossible to ensure their reliability and ser­
vice life compared with those of solid-state 
elements. On the other hand, it was widely 
known that if electricity in solids could be 
directly converted into visible rays, such an 
illuminant would exhibit high reliability and 
long service life, enabling the production of 
small-scaled lamps. Toshiba's light-emitting 
diode has been developed to meet meet these 
requirements. 

1. Features of Light-Emitting Diode 

The light-emittng diode consists of two 
opposite types of semiconductors in contact; 
that is, a PN junction in which certain elec­
trons in the N semiconductor move through 
the junction to the P semiconductor, while at 
the same time certain hole charges move in 
the opposite direction, thus producing cur­
rent. When forward voltage is applied across 
the juncsion, the electrons in the N zone are 
moved into the P zone, and the holes in the 
P zone are moved into the N zone. When the 
electrons moved to the P zone, unite with 
the holes there, the diode emits red rays. 

Green rays are emitted when the holes, 
which have moved to the N zone, unite with 
the electrons there. The energy generated 
when electrons combine with holes is directly 
converted into rays. By controlling the amo­
unt and sort of impurities added to the Gap 

crystal, either a red-light-emitting diode or 
a green-light-emitting diode can b3 produced. 

The structure and working mechanism 
of such light-emitting diodes are the same as 
those of general-type diodes, !C's, transistors, 
and similar solid-state devices. 

Features of the light-emitting diode are as 
follows: 
(1) The level of the externally applied voltage 

for causing light emission is about the 
same as that for forward bias on the PN 
junction. Since only a few volts are 
required, the diode may be driven by an 
IC piece. 

(2) Its solid-state construction renders it hi­
ghly resistant to mechanical vibrations. 
Small-scaled and rugged, it is hard to 
break down mechanically. 

(3) Little affected by ageing, its service life 
is rated at more than 100,000 hours. In 
other words, it exhibits superb reliability. 

(4) Since no heat is released, its operation is 
instantaneous without required warm-up 
time; its response time is as short as 10-6 

to 10-1 seconds. The luminous display may 
be driven on the basis of a time shearing 
system. 

(5) Forward current is proportionate to the 
radiant power, making it possible to modu­
late light emission. 

(6) The wavelength range is so narrow that a 
beam of radiation which approximates a 
homogeneous light can be obtained without 
the need of a filter. The red-light-emitting 
diode provides a peak wavelength of 7oooA 
and a half of the peak bandwidth of lOooA; 
the green-light-emitting diode has a peak 
wavelength of 5600 to 5650A and a half of 
the peak bandwidth of 200 to 3ooA. 

Semiconductor materials for producing 
the light-emitting diode consist of the 
compounds of elements listed in Groups 
III to V of the periodic table. 

The compounds which have come 
into practical use are gallium phosphide 
(Gap), gallium arsenide (GaAs}, and tern­
ary crystals of gallium-Arsenic-phosphor 
(GaAsP) and gallium-aluminum-Arsenic 
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(GaAlAs). Of these compounds, gallium 
arsenide emits invhiible infrared rays. 
Toshiba gives priority to gallium phosphide 

because of its excellent properties for use in 
producing light-emitting diodes. 

Until quite recently, the manufacture of 
gallium phosphide has been difficult; however, 
this has been overcome by the development of 
a technique for pull up a single crystal under 
high pressure and for growing a single crystal 
in liquid phase. 

The light-emitting diode made of gallium 
phosphide offers the following merits: 
(1) It uses only two crystal-forming materials: 

gallium and phosphor. The two elements, 
whose mixing ratio is precisely 1 to 1, are 
arranged orderly in any part of the crysta­
lline structure, making it possible to manu­
factnre it on a stable production line. 1 

There is little mechanical strain within 
the crystalline solid and no dispersion in 
wavelength of the emitted light. 

(2) The crystal of gallium phosphide is a 
transparent body for the passage of red 
rays, which makes it possible to outwardly 
radiate the greater part of the light given 
off. For this reason, even a low current 
can provide high brightness. 

(3) Due to the same reasen, a nondirectional 
light source can be readily realized. 

TLRlOl (88115), TLR104 (88125), and 
TLR 102 (88126) i 

(4) By reflecting rays radiated horizontally 
with a reflector, the light souroe can be 
widened. The radiant surface of a luminous 

Fig.1 Section of a humeric display segment 

Direct. Light Reflecting; Light 

Reflecting Surface 

d[ 

.B. Brightness 
I. Luminous lntensitt 

display which makes use of this principle 
shines softly and will not tire the eyes 
despite application over a long period 
(Fig. 1). 

TLR303 (88120), TLR304 (88121), TLR 
301 (89123), and TLR302 (88124) 

(5) It can be used to produce both red-light­
emitting diodes and the green-light-emitting 
diode. 

2. Units of Photometry for Light­
Emitting Element 

Photometric units employed for the light­
emit,ting element consist of the radiant power 
(Po), brightness (B) and luminous insenslty (I). 
2.1 Radiant power (Po) 

Radiant power (Po), refering to the total 
quantity of light propagated in all directions 
from the source, is represented in watts (W) 
as are radiowaves. 

The luminous intensity of a light-emitting 
diode differs according to the direction of 
observation; that of a directional light-emitting 
diode is strongest along the direction of the 
vertical axis. The larger the angle the emitted 
light rays make with the vertical axis, the 
lower the luminous intensity. 

A nondirectional, light-emitting diode 
shows no difference in its luminous intensity 
according to the angle. Accordingly, when a 
directional diode provides the same radiant 
power as a nondirectional one, the luminous 
intensity along its vertical axis of the former 
is higher than that of the latter. 

The luminous intensity of a diode viewed 
from the direction which makes a large angle 

Fig. 2 Light intensity distribution to the direction 
of observation 

a. Directional type 

b Non-d.i!."ectionat t7pe 
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with the vertical axis is opposite that of the 
above description (Fig. 2). 

2. 2. Brightness (B) or Luminance 

Brightness represents the luminous in­
tensity per unit area perpendicular to the 
direction of observation of a body when the 
body is viewed from a given direction (Fig. 3). 
Although the international unit of brightness 
is the candela per square meter (ed. m- 2), the 
unit in the case of the light-emitting diode is 
the foot-lambert (fL). The foot-lambert is 
equal to the uniform luminance of a perfect 
diffusing surface emitting light at the rate of 
one lumen per square foot. The brightness of 
the white part of the picture of an ordinary 
color TV set is 50 to 100 JL. 

Fig. 3 Luminous Brightness and Intensity 

F~ Luminous Flux 
W. Solid Angle 

A perfect diffusing surface is one which 
displays uniform brightness independently of 
the direction of observation. The lumen is a 
unit of luminous flux representing the amount 
of light emitted uniformly in a unit solid 
angle per second from the source of one 
candela intensity. 
2.3. Luminous Intensity (I) 

Luminous intensity is a quantity used to 
define the. brightness of a body as a whole 
when the body is viewed from a given direct­
ion. It is a comparative value of vision given 
to an observer whose distance from the body 
is so great that he regards the body as a point. 

The unit of luminous intensity is the 
candela which equals 1/6 x 10' the brightness 
of a 1-square-meter flat surface of a black 
body at the temperature of solidification of 
platinum (1773°C), when the radiation source 
is viewed at right angles to the surface of the 
black body. 
3.4. Radiant Power and Luminous Intensity 

The luminosity factor represents the re­
lation between the energy of radiation and the 

sense of brightness. 
The brightness which visible rays impart 

to the human eye differs according to their 
wavelength. When different wavelengths give 
an identical brightness, the reciprocal of the 
energy radiated by a particular wavelength 
represents the luminosity factor (Fig. 4). 

Fig. 4 Luminosity Factor 

1\.(1(\(l fi:l(l() cooo 71100 

W.:weleni:th (A,) 

The wavelength which imparts the largest 
luminosity factor is 5550A, and the luminous 
factor at this wavelength is defined as 680 
lumens per watt. 

For the red-ray-emitting GaP, the peak 
wavelength is 7000A with a luminosity factor 
of 20 lumens /watt; for the green-ray-emitting 
GaP, the peak wavelength is 5600A with a 
luminosity factor of 675 lumens /watt. 

3. Characteristics of Light­
Emi tting Diode 

Characteristics of the light-emitting diode 
are the same as those of the general type diode. 
Their symbols are as follows: 

IF-forward current; VF-forward voltage; 
Vu-reverse voltage; CJ-capacity of junction. 
3 .1. Ji'orward Voltage-Forward Current 

Characteristic 
Fig. 5 shows the relation between the for­

ward voltage and the forware current. When 
the forward voltage exceeds . a level of about 
two volts, the forward current suddenly in­
creases. 
3.2. Forward Current-Brightness (or Radiant 

Power) Characteristic 
Fig. 6 shows the relation between forward 

current and brightness (or the radiant power). 
The latter (or P0 ) becomes high as the former 
increases. 
3.3. Emission Spectrum 
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Fig. 5 
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Fig. 7 shows the emission spectrum of 
the red-ray-emitting diode in which the peak 
wavelength is 7000 A. 

Fig. 8 shows the emission spectrum of the 
green-ray-emitting diode in which the peak 
wavelength is 5600 to 5650A. 
3.4. Brightness-Temperature Characteristic 

Fig. 9 shows the temperature character­
istic of the brightness. 
3.5. Reverse Voltage-Junction Capacity 

Characteristic 
Fig. 10 shows the relation between the re­

verse voltage and the junction capacity. 
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4. Applications of Light­
Emi tting Diode 

4.1. Applications of Light-emitting Diode 
The application field of the light-emitting 

diode is broadly divided into two categories; 
one is for use in light source devices and the 
other is for use in display devices. For the 
former, an infrared ray-emitting-diode is often 
employed (for the transmission of light signals 
between points which are in close proximity 
to each other, the visible ray emitting diode 
is-as a matter of course-more advantageous 
because less time is required to adjust its opti­
cal axis); for the latter, the visible-ray-emit-
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Fig. 9 
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ting diode is best suited because the display 
must be visible to the naked eye. 

In contrast to the incandescent lamp whose 
emission of light depends on heat radiation, 
the light-emitting diode emits light by a re­
union of its electrons in the conductive band 
with the holes in the electron band. There­
fore, it retains the properties of a semicon­
ductor in its entirely and has, as already 
mentioned, the following features: 
(1) Quick response 
(2) Servics life is long, construction is me­

chanically rugged, and reliability is high. 
(3) Its low impedance permits it to work on 

a low voltage (small power). 
(4) Its emission spectrum approximates a 

monochromatic light. 
(5) Lightweight and small scaled. 
(6) Requiring neither filament nor heater, 

there is no warm-up period. 

Such distinctive features gives it an exten­
sive field of application. 
Field of Application of Light-emitting Diode 
(Examples) 
o Variety of displays 
o Safety devices and alarms 
o Detecting devices 
o Light-sensing devices 
o Card readers and tape readers 
o Ornaments and toys 
o Counters 
o Circuit isolators 
o Light choppers 
Equipment Utilizing Light-emitting Diode 

(Examples) 
o Measuring instruments, electrical home 

appliances, telephone handsets, cameras, 
clocks and watches, incoming and energi­
zed panels 

o Indicators for tuning-in receivers 
o Displays making use of numerics and 

letters for desk-top calculators, com­
puters, measuring instruments, alarms, 
emergency shelters, safety and mainten­
ance devices, control panels for aircraft 
and electric trains, and traffic control de­
vices. 

o Light source for line printers and card 
readers 

o Optical relays 
o Personal ornaments, recreation facilities, 

educational facilities, and so on. 
Table 1 lists Toshiba's light-emitting ele­

ments. 
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Table I Characteristics of Toshiba Light Einitting Dioi!io 
.Light Emitting Diode 

.. Maximum Rating(Ta=25'C) Characteristics (Ta-251::) Operation 

Envelope - = V (@30mA (@15mA ( 15mA . .\,;(@!Om.N Current .... 
Type Light ... - Po lOmA ll B ®1omA •l -= - F 20mA *) Re·comend 
number Color ~t h v. p Tstg 

(V) (µW) (f,L) (Al ed ~ ·-
Lens Lens Size 

p..Q (mA) (V) (mW) (•C) Typ. .T,,. (mA} color ' Min. Typ. Max. Min. Typ. Max. Min. Max. Mia. Mn. 

TLR!Ol e 35 3 100 - 2.0 2.8 60 210 - - 75 - lQ-15 (SSJ151 .a .. ... 
TLRJ04 "' ~ 10-15 (581251 :E Red Omni 35 4 100 ~ 2.0 2.8 60 210 - - 70 -
TLR102 i5 !--1 

1.95 - * ... pooo Red Mini 25 4 75 30-100 - 2.6 60 180 - - 60 - ,- ...,. 5-15 ( s 81261 

S8106 * None e 35 3 100 - 2.0 2.8 80 210 - - 260 - 10-15 .a 
Clear f---1 ... Uni I 

(;1-Rl03 Red i 35 4 100 - 2.0 .2.8 80 210 - - 150 - 10-15 s 8119; 

* Renewal Purpose Only. 
I · ht Emitting Displav ,If 

Maximum Ratings (Ta=25'C) Characteristics (seg) (Ta=25"C) 

Type Light Type of 
Common !,/ seg v .. Pn T, Tstg V,.(@5mA) B(@5mA) .C(®10JH) Decorder / 

numhf'r Color Display Terminal (V) UL) (pF) Driver 
(mA) (V) (mW) ('C) (•C) 

Min. Typ. Max. Min. Typ. Max. Min.t~ 
TL 11301 Small 20 3 400 - 1.85 2.3 - 60 ·- - 100 - T3085 I 2SA495© ( s 8123· size 

f--- Cathode 
TL H302 NumeM 

Medium 30 3 600 - 1.85 2.3 - 60 - - 100 - T3085/2SM95© 
( So124 I size 

100 -30-80 Red rics 
TL R303 30 3 600 - 1.85 2.3 - 60 - - 100 - T034'7.AP 
(S8!20' Medium Anode f---- size TL H304 Code 30 3 300 - 1.85 2.3 - 60 - - 100 -(S8121) 
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Reliability of Semiconductor 

While development of the semiconductor 
industry in Japan initiated with the production 
of entertainment equipment such as radio and 
television sets, the scope of application of 
semiconductors such as transistors and diodes 
widened with the recent rapid progress of 
electronic products from various industrial 
instruments to electronic computers, and fur­
ther, to the domain of space electronics. There 
emerged the target of improving the reliability 
as well as the efficiency of electronic products 
and equipment, thus becoming important in 
the actual design of electronic equipment to att­
ain a more precise grasp of reliability or qua­
lity level of the elements. 

Particularly, regarding electronic com­
puters and electronic switchboards where tens 
of thousands to hundreds of thousands of 
elements are employed in one unit, and in 
industrial equipment such as communications 
equipment and traffic control equipment where 
even one failure cannot be neglected it is only 
reasonable to impose more exacting demands 
upon the deviation and operating characteri­
stic variation of devices themselves compared 
with devices employed for entertainment 
equipment. 

Furthermore, regarding most equipment 
for industrial and communication use, there 
are many cases where using conditions 
(especially environmental stress) vary widely, 
thereby requiring high reliability. 

1. Analysis of Transistor Failures 
Analysis of failure data 

When observed in relation to time, a de­
finite tendency is noticeable in the failures 
of general electronic components. From the 
standpoint of the nature of failures, these are 
divided into the three periods shown in Fig. 
1 (a): 

•Early Failure Period 
•Constant Failure Period 
•Wear-out Failure Period 

In the constant failure period where fail­
ures take place at random-failures occurring 
at the site which are mostly constant failures­
the failure rate is maintained at a constant 

Fig. 1 Variation of failure rate regarding 
elapsed time 

l:arly Failure Period 

: (b) 
I 

: Constant Failure Period 
Wear-out Failure Period. 

-- Time(Optional Graduation) 

value regardless of a time lapse and is ap­
proximated by the exponential distribution. 
The distribution function for merly applied 
to U. S. Military Standards (MIL Standards) 
and sampling tables for determining the life 
of many electronic components is this expon­
ential distribution. 

Early failures can be eliminated by what 
is called burn-in or aging; regarding wearout 
failures, preventive maintenance can be per­
formed since failure occurence can be dis­
cerned beforehand in terms of component life. 
However, those constant failures which take 
place at random cannot be determined before­
hand; thus, the tentative objective is to mini­
mize this failure rate as far as possible. 

Different from the electronic components 
mentioned above, as far as previous experience 
is concerned, transistors undergo a gradual 
decrease in failure rate during the constant 
failure period as shown in Fig. l (b). Also, a 
wear-out failure period has yet to be observed 
on the transistor except in a few examples. 

While Weibull distribution, logarithmic 
normal distribution, and gamma distribution, 
etc. are employed for more closely approxim­
ating the decreasing function of failure rate 
with respect to time, Weibull distribution is 
mostly applied particularly to transistors: 
Kao Sampling System and Sampling Standard 
of NHK (Japan Broadcasting Association) 
Semiconductor Standards (@) Standards) are 
practical examples of sampling systems deter­
mined according to this distribution. 
1-1 Expression of reliability 

According to IEC (International Electric 
Committee), reliability is defined as follows. 
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"Reliability is the ability of an item to 
perform a required function under stated con­
ditions for a stated period of time." Concerning 
transistors, the following quantities are usu­
ally employed to express this reliability quant­
itatively. 
(1) Life distribution function or cumulative 

failure rate F(t) (Cumulative Failure Rate) 
Cumulative Failure Rate from the begin­

ning to the end of lapse of t hours: 

F(t)= c:;; ··························~···(1) 
where, No=Quantity at the beginning of use 

C(t)=Total number of failures at the 
end of lapse of t hours 

(2) Reliability function R(t) or survival rate 
S(t) 
This is defined as the ratio between the 

number of nondefective t hours after operation 
starting time and the total number at oper­
ation starting time-Survival Rate. 
(3) Failure density function f(t) 

This is defined as the differential of cu­
mulative failure rate with respect to time, and 
indicates a ratio of failure increase. 

f(t)= dF(t) = _ dR(t) ··················(2) 
dt dt 

{4) Failure rate (FR) 
This is the rate of failure within a unit 

of time definable in many ways. In this case, 
the Hazard Rate and Reliability Index are 
defined as follows: 

(a) Hazard rate }.(t) 

This is an instantaneous failure rate, in­
dicated by a ratio of failure increase rate to 
survival rate. 

kt)= j(t) = d log R(t) ··················(3) 
' R(t) dt 

1-2 Analysis by distribution function and 
distribution probability paper 

In treating the problems of lifetime and 
reliability, statistical treatment is naturally 
employed as a means of fundamental evalua­
tion of characteristics. As stated previously, 
exponential distribution, Weibull distribution, 
and logarithmic normal distribution are well 
applied to the treatment of transistors. 
(1) Weibull distribution 

In the case of Weibull Distribution, the 
Weibull Distribution Failure Density Function 
f(t) and the probability that life ends at time 
t, or life distribution function F(t), are res-

pectively indicated as follows (provided that 
the location. parameter is omitted): 

mtm-1 ( t"') f(t)= 10 exp - 4 , (t>o) ············(5) 

F(t)=l-exp (- !~) ·00 ···············(6) 
Hazard Rate }.(t), Average Lifetime µ, and 

Reliability Function R(t), or Survival Rate at 
time t are respectively given by the following 
equations. 

}.(t)= mtm-1 ·······································(7) 
lo 

µ=tokr(1+ ! ). 
(I'= gamma function)············· ··(8) 

R(t)=exp (- 1;) ·································(9) 
Regarding the above equations, m and t0 

are the parameters of distribution, and m is 
referred to as the Shape Parameter, the dis­
tribution thus assuming shapes as shown in 
Fig. 2 according to the value of m. 

Fig. 2 Weibull distribution curves and 
shape parameter 
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When m = 1, the equation (5) indicates ex­
ponential distribution, therefore the Weibull 
distribution includes exponential distribution 
as a special case. When m>l, the equation 
indicates distribution with a tendency that the 
hazard rate increases as time elapses; and 
when m<l, the hazard rate decreases as time 
elapses. When m is above 3, the equation 
assumes a distribution shape quite similar to 
normal distribution. On the other hand, it is 
a parameter for determining the scale, refer­
red to as the Scale Parameter. 

Assuming f=7J=t 0k; the function F(t)=0.632, 
and '1/ is referred to as Characteristic Life. 
(3) Exponential distribution 

Concerning exponential distribution. 
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The hazard rate J..(t), average lifetime µ, 

and reliability function R(t) are respectively 
expressed as follows: 

J..(t)= J..(const) ···························(!<) 
µ=l/J..=MTBF ........................ Q_l) 
R(t)=exp(-J..t) ........................ M 

(4) Log-normal distribution 
In log-normal distribution the failure 

density function f(t) and the life distribution 
function F(t) are indicated by the following 
equations: 

Fig. 3 Average lifetime-failure rate curves 
on log-normal distribution 

3107,------r---r-"""""-r-c--i---,---.--..,---1 
-< 

~ 10&!---l-~+..:::::::::t===+--~~--f--+:-l 

.!!l 103 f--~l--f---1'--t--, 
;! ., 
,g 102 L--.L..,---L.1...-:---o-,1-,--'-:-~--:-±=--,;!-:::;'--:';;;;-...---7,101 
i:: 10-7 

Time/ Average Life Time 

f(t)= 1 exp{-.l( logt~a )2} ...... M 
df./21C 2 O' 

µ=exp (a+ ~') .................................... (14) 

In this case also, distribution is determined 
by two parameters: median a and standard 
deviation a. 
1. 3. Reliability Prediction 
1.3.1. Element reliability 
(1) Exponential distribution 

When 'n' samples are tested for 't' hours, 
and when a total of 'r' samples break down 
at a rate of one sample pert,, t 2,. .... ., t, hours, 
the failure rate and the average life are given 
by the following equations: 

J=-r __ r ___ ........................... Q_$ 

LJ t1 +(n-r)t 
i=l 

P.=1/J .......................................... Q_~ 
(2) Weibull distribution 

Since it has two parameters, m and t., the 
weibull distribution is obtained from the 
weibull distribution probability paper. When 
expressed in a natural logarifhni, Eq. (6) be­
comes: 

1 In In =m ln t-ln t ............... (17) 
1-F(t) 0 

If data are positioned almost on a straight 
line on a graph of lnln (vertical axis) vs ln 
(horizontal axis), compatibility with the wei­
bull distribution can be recognized, and m, t0 , 

and µ can be deducted. 
When the scale parameter varies and the· 

shape parameter m does not vary, it is believed 
that there are no changes in physical causes 
for decline, and that only the aging process 
speed has changed; when m varies, it is be­
lieved that there are some changes in physical 
causes for decline. 
1.3.2. Equipment reliability 

When equipment composed of 'n' com­
ponents breaks down due to the failure of any 
one of the components, its reliability Rs(t) is 
given by the following equation, with R,(t) 
indicating each component's reliability: 

n 
Rs(t)= II R;(t) ................................. (I.a 

i=l 

When any of the 'n' components, operated 
in parallel, is operating and when the equip­
ment fulfills its function, Rs(t) is given by: 

n' 
R's(t)-1-II(l--R;(t)) ..................... ~9} 

i=l 

In this case, the reliability is greater than 
that given when only one component is em­
ployed. Although influences (such as overcur­
rent) that one defective component may have 
on other components cannot be neglected, R's(t) 
cannot be less than Ri(t). 

When the weibull distribution approxima­
tion can be applied as is the case with a semi­
conductor element, Rs(t) and R's(t) are sub­
stituted as: 

Rs(t)=exp(-i'.J t,.;) ........................... ~ 
•=1 t.; 

R's(t)=l-~ {1-exp(- tmi )}···············(2~ 
•=1 t., 

When approximate calculations are pre­
ferred, however, exponential distribution appro­
ximation is more convenient and Eq. (20), (21) 
are approximated: 

Rs(t)=exp{-(~1 A;)t}=exp(-J..t) ......... (22) 

R' s(t)=exp {-( n i 1 )t} =exp ( -J..'t) ... ~ 
LJ-
i=I Ai 

Thus, the equipment failure rate is given 
as: 

n 
for a series system A=LjJ.., ..................... ew 

i=l 
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for a parallel system 11 = 1 ............... ~ 
t-~1-
i=l .l., 

1.4. Derating and Reliability Prediction 
In general, when designing circuits with 

semiconductor devices, application conditions 
are derated below the :qiaximum ratings from 
a reliability standpoint. To obtain high re­
liability, voltage and current should be below 
50-80%, while power should be 30-50%. 

The semiconductor device is extremely 
sensitive to temperature and its declining 
speed accelerates with a temperature rise. 
Although its acceleration coefficient by temper­
ature slightly varies with each transistor, the 
failure rate is about 10 times as much at a 
temperature rise of 40-50°C. In the case of 
handling power, these values increase a little, 
and reliability can be predicted by changing 
power to temperature according to the follow­
ing equation: 

T =R •• ·O+T. (P .. =impressed.voltage)··· .. ·~ 
' O=thermal resistance 

(Example) 
When using a transistor-whose P.m•x=250 

mW and T1 mu=l75°C~at an ambient temper­
ature of-10-55°C and with P •• =30mW, what 
failure rate is expected? 

Provided, the failure rate at a maximum 
rating is 0.3%/1000 hours: 

0 8-- T1max-To. 175-25 
Pc max 250 

0.6°C/mW 

o Maximum T1 in actual use is 
T1cop)max=P •• ·O+ T 0 =30 X 0.6+55=73°C 

0 T1max-T;co1»max=l75-73=102°C 
o Using an acceleration coefficient of 10 at 

40°C, 102+40=2.5 
o As a result, a failure rate of about 0.001 

% /1000 hours is expected. (With actual 
equipment, external surge-if any-slight­
ly lower this expected value.) 

2. Semiconductor Reliability Factors 

Transistor reliability, not only a problem 
related to the devices itself, is also closely 
affiliated with using conditions such as operat­
ing conditions and environment. The follow­
ing factors are conceivable as affecting this 
reliability. 
• Devices own problems (intrinsic factors) 

Defects of transistor devices, instability 
Characteristics dispersion 

Unsuitable operating conditions 
• Problems of environment and application 

(external factors) 
Purpose of application, circuit conditions, 
temperature and humidity 
Mechanical conditions such as vibration 
and shock 
Outer surge (thunder, surge, chattering, 
etc.) 
Descriptive details on the above factors 

are as follows: 
(1) Defects and instability of transistor 

devices 
These are defects concerning the device 

interior such as junctions; characteristic in~ 
stability due to the migration of undesirable 
ions such as water and ions to surfaces, and 
to the channel formation; incompleteness of 
mounts and bonding states due to incomplete 
and unsatisfactory process or operational 
control. Recently these failures are becoming 
negligible small order. 
(2) Dispersion of characteristics 

As the transistor die is of small dimension­
s and utilizes the movement of a minority 
carrier in a solid body, even an extremely 
small amount of impurities· in the crystal 
exerts a strong influence on its characteristics. 
This makes it difficult to control mass pro­
duction of transistors with uniform character­
istics. Such being the case, while dispersion 
has been appreciably reduced due to recent 
advanced technology, there still remains some 
degree of dispersion. Consequently, from the 
standpoint of improving equipment reliability, 
it is important not to effect designed circuit 
characteristics by such dispersion. 
(3) Operating conditions 

When using transistors, operating con­
ditions such as voltage, current, and power 
including environment conditions-are import­
ant factors in determining the life and reli­
ability of the device. 

The transistor employs absolute maximum 
rating system for limiting its operational gua­
rantee of reliability and characteristics. For 
above reason specified value should not be 
exceeded for a moment. 

Since the Failure Rate (FR) or Mean Time 
To Failure (MTTF) of a transistor is deter­
mined according to the dissipated power it con­
sumes, it is necessary to select a volt-ampere 
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suitable to the circuit employed in an effort 
to achieve higher reliability. It is desirable to 
operate a transistor at approximately 50% of 
maximum ratings of volt-ampere respectively, 
and at approximately 30% below allowable 
electric power to achieve higher reliability and 
better circuit efficiency. 

Particularly, regarding power transistors, 
it is necessary to operate within the area of 
safety operation CASO), taking secondary 
breakdown (S/B) into consideratioa. 
(4) Circuit conditions 

There are two general reasons why tran­
sistor reliability is affected by the circuit used. 
One reason is to prevent the transistor from 
being excessively loaded in terms of the circuit 
(for example, in the case of inductive loads 
such as coils and transformers which easily 
generate a greatly induced voltage or surge 
during opening or closing the circuit, or in 
case there is a strong possibility of being sub­
jected to external surge according to appli­
cation, it is necessary to operate the transistor 
in a proper manner by providing an appro­
priate protective circuit). 

The other reason is the relation between 
a characteristic value limit (life end point 
value) required by a circuit and reliability. 
Degradation of the transistor characteristic 
can be assumed to be approximately proport­
ional to the logarithm of time. Consequently, 
if even slight leniency is allowed in extending 
the life end point value in a circuit, the tran­
sistor life-the equipment life may be greatly 
prolonged. For example, in a circuit where 
a deviation equal to or ±20% of its initial 
value is allowed as a DC amplification factor 
hF E, the average life is 1 x 106 hours; if a dev­
iation equal to ±50% thereof is allowed, the 
average life may be prolonged to 3x10" hours 
-300 times as long as the former. 
(5) Temperature 

Various data makes it obvious that the 
semiconductor life is greatly affected by tem­
perature at the PN junction. 

The maximum rating of a transistor, par­
ticularly its junction temperature and allow­
able Power dissipation, are determined from 
the transistor life guarantee. The ordinary 
life test condition used by the transistor manu­
facturer is a type of accelerated test to its 
maximum allowable junction temperature (T1 

m .. x) or maximum permissible Power dissipation 
. (P. max) specified for the transistor. On the 
other hand, from the user's viewpoint, it is 
necessary to assume transistor life under 
operating conditions where an operating point 
equal to a value below this maximum value 
is always selected for practical use; thus, it 
is necessary to know the quantative relation­
ship between the temperature and life. 

Arrhenuius' equation showing the relation 
between the reaction velocity and temperature 
in chemical physics is applicable qualitatively 
to the transistor; thus, there is the following 
relation between the transistor life L (time) 
and the junction temperature T 1 (°K) 

log L=A+-.J!;- ······························(2~ 
(6) Humidity 

Like temperature, humidity is an impor­
tant factor in quickening the degradation of 
transistor. 

Regarding conventional germanium tran­
sistors and silicon mesa type transistors, be­
cause of non surface protection, the surfaces 
were the former principal cause of degradation 
failure due to oversensitiveness to humidity, 
increased deterioration of leakage current, 
development of creep phenomena, decrease in 
DC amplification factor, and degradation of 
breakdown voltage characteristic. 

However, since the recent development of 
planer type transistors, their surfaces com~ 
pletely passivated by a covering of oxidized 
silicon film, surface influence has been con­
siderably minimized, making possible the in­
corporation of epoxy-encapsulated transistors. 
(7) Mechanical condition 

Even in the transportation of ordinary 
equipment, not to mention equipment mounted 
on vehicles and aircraft, the mechanical 
strenght of transistors against vibration and 
shock presents a problem. 

Except for a very few delicate construct­
ed ones developed at the early stage, tran­
sistors are relatively resistive to mechanical 
stress. Today there are many transistors fully 
resistive even to vibrations of 20 G gravity 
units, 10 to 2, 000 Hz, shocks of approximately 
1,500 G and acceralation of 10, 000 G. 
(8) Radiation damage 

Since the transistor is sensitive to a con­
centration of impurities in the crystal, and 
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its performance is affected by minority carriers, 
the utmost care is required to prevent exces­
sive irradiation; otherwise, there is a conceiv­
able risk of unfavorable effects such as an 
increase in leakage current and noise, and a 
decrease in the current amplification factor. 

Quantitatively speaking, degradation is re­
markably enhanced when irradiation exceeds 
a value of 10° to 10' Rontgen. 
(9) External surge 

Extreme care must be exercised concern­
ing external surge generated while on or off 
operation of the power source circuit and re­
garding external surge due to outside thunder, 
other equipment, and the power source. These 
are in addition to circuit surge such as peak 
voltage generated while on or off operating a 
circuit due to reactance load and to exercising 
great care in protecting the transistor against 
external surge. 

3. Reliability Test Method 

There are several methods of determining 
transistor reliability, such as a method due 
to the information of failures on equipment 
under practical operation, a method where 
reliability is estimated on the design of ele­
ments and equipment, and another method 
where reliability is estimated through simul­
ation of practical circuit operation. Reliability 
tests through simulation as shown in Table 2 
are generally conceivable, their purposes and 
descriptions shown in Table 3. 

Regarding equipment design, due attention 
should be paid to the fact that regarding the 
reliability of parts and materials such as tran­
sistors, their characteristic values and other 
information can be obtained substantially only 

through destructive tests. 
Test methods and test conditions 

Test methods and test conditions are based 
on MIL Standards, EIAJ Standards, NDS 
standards, and JIS Standards shown in the 
following; consequently, tests are performed 
under conditions equal to or strict than those 
specified by these standards. 
• U. S. Military Standards (MIL Standards) 

MIL-STD-202D Test Methods of Electronic 
Parts and Electric Parts 

MIL-STD-750B Test Methods of Semicon­
ductor Equipment 

e NIPPON-DENSI-KIKAI KOGYOKAI (Elec­
tronic Industry Association of Japan) 
Standards (EIAJ Standards) 

SD-71 Transistor Test Methods 
SD-51 Minor Signal Diode Test 

Methods 
(Note) Regarding silicon diodes, these are be­

ing examined at CES. 
SD-31 Field-effect Transistor Test 

Methods 
SD-21 Three terminal reverse block­

ing Thyristor Test Methods 
• Japanese Industrial Standards 

(JIS standards) 
JIS C-7030 Transistor Test Methods 
JIS C-7031 Minor Signal Use Semiconduct­

or Diode Test Methods 
JIS 5003 General Test Methods of fail­

ure rate for Electronic Parts 
• Conditions of Judgment 

Analysis is performed mainly through 
lcBo, hEF, h1o and NF; regarding the failure 
definitions, shown in the following table are 
examples of the definitions employed. 
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Table 1 Relation Between Stress and Failure Mechanisms 

Failure mechanism 

Structural Structural defect weak 
parts 

flaws 
Weak connections 

Loose particles 

Thermal fatigue 

Seal Encapsulant 

Internal 

Sealing 

Junction imperfection 

Surface channel 

Entrapped foreign gas 
ions 

Ionic conduction 

Base minor carrier trap­
ping 

Sealing gas, atmosphere 

~ech~nical TemperatureJ~.--E~l_e_ct~r_ic_a_l~~~-- Miscellaneous 

I I I I 0 I 0 I I I I I 0 I I I I I 

I I I I I I I I I 0 I I 0 I 0 I I I I 
I I I I I I 0 I I I 0 I I 0 I 0 I I I I 

I I I I I 0 I 0 I I I I I 0 I I I 
I I I I I 0 I 0 I I I I I I I I 

1-----------1---+--+---+---i--l---+--+-~---i--l---i--+----i---i---,l---+--I 

I I I I I 0 I 0 I I I 0 I I I I I I I Filler 

Corrosion I I I I I I 0 I I I 0 I I 0 I 0 I I I I 
Incomplete material and connections 

Metal diffusion I I I I I I 0 I I 0 I I I I I I I 
Radiation damage I I I I I I I I I I ! I I I I 0 

(Note 7) Forced degradation factors are shown in Table 1 
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Table 2 Reliability Tests and Test Items 

Test type and classification Remarks (Note 1) 

Steady state life test MA1026, NX118 

Operation life test Intermittent operetion life test MAI036, NX119 
High-temperature operation life MA1036 
test 

Life test I High-temperature storage life test/ MA1031, NX117 
Room temperature storage life test 

Storage life test j Low-temperature storage life test 

De-

I High-temperature high-humidity 
storage life test 

struc- ' I 

tive 
Soldering heat test MA2031, NX103 

test Temperature cycling test 
Environmental test Thermal shock test MA1051, NX105 

Moisture resistance test MA1021, NX107 

Environmental Sait spray test MA1046, NX105 
and mechanical Vibration test MA2046, 2061 Reli- test 

ability NX109 
test Mechanical shock test MA2016, NX108 

Mechanical test Constant acceleration test MA2006, NXlll 
I 

Drop test MA2016 
Lead fatigue test MA2036, NX112 
Solderability test MA2026, NX104 

I I Step stress test 

I 
' Accelerated life test F d d d . orce egra ation test 

Actual working test 
Field test 

Non· Actual system Operation test Application test de- Storage test struc- I tive ' Environmental test I 

test I 

'· 
Initial characteristic test MA4066, NXI02 

Special test Appearance, dimensions, and MA2071, NX107 
construction test 

Table 3 Types and Contents of Reliability Test 

Classification Type I Contents 

Special test Initial characteristic Perform test on electric characteristic items specified by catalogue or 
test rating and confirm that test result conforms to specifications concerned. 

Confirmation shall be made in accordance with AQL. (Note 2) 

Appearance, Inspect and confirm materials, polarity, construction, outline, dim· 
dimensions, ensions, and appearance of device concerned are in state or under cop.struction test 

specified tolerance. 

Operation Steady state life test For determining the service life and reliability of a transistor under 
life test operating state and for obtaining basic data required to determine 

transistor maximum collector loss, usually performed by impressing 
continuously power equal to m:aximum permissible loss (Pcmax) or less 
under room temperature. 
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Intermittent 
operation 
life test 

Life test by 
causing electric breathing through intermittent application of power. 
Electric conditions (impressed power) and time conditions (time lapse 
of power impression and time lapse of interruption) are specified. 

, ______________ --~-··------··-----------------------·--··------·---···---------
High-temperature 
operation life test 

----------

Life test through 
interaction of temperature and power. 
Electric conditions (impressed power) and temperature conditions are 

! specified. 
---------------------------------------

Storage life i Hingh-temperature 
test · 1 storage life test 

With transistors sensitive to temperature, this test is for determining 
maximum storage temperature allowable for transistors and for 
determining a change in state of failure occurrence in case preserva­
tion temperature changes. 

Test piece is to be left subjected to high temperature; temperature 
condition varies depending on its material and construction. 

_R_o __ o_m_t_e_m_p_e_r_a_t_u--re--l-Thi~-te-;t,-£0~ -~t~bl~hi~~ assessment stand~-;ds f~~ lif~-t~st.-~~vir;n~ 

storage life test ·i' ment test, and mechanical test, is performed by leaving test piece 

1 under room temperature. 
1------------------- ------·--···- ··-·· ---··--~ ----------------··-------

Low-temperature 
storage life test 

High-temperature 
and high-humidity 
storage life test 

It also is to establish an assessment standard for characteristic 1 

fluctuation during storage. 
Performed with test pieces left under low temperature for guarante- 1 

eing minimum storage temperature of transistors. 
Temperature conditions vary according to transistor's material and 

construction. 

Tests the transistor's service life and reliability though interaction of 
temperature and humidity. 1 

Moisture resistance test is also performed whereby test piece is sub­
jected to more severe effects of humidity than that above. , ____________________ , _______________________________________ _ 

Environ- Soldering heat test 
mental test 

Inspects degradation of transistors due to sudden temperature rise of 
lead wire portion in a short time such as when soldering. 
Ordinary test conditions are as follows : 

Temperature ... · .. 260±5°C 

-0 I Time period ...... 10+ 2sec 

Soldering shall be done on the transistor element proper approxima­
J tely 2 mm from lead wire connection joint. 

1_T_e_m_pe_r_a_t_u_r_e-cy_c_l-in-g-,--To determine probahllit;-~ft~ansist~~-f~il~r-e·-_d_u_e-to_c_h_a_n_g_e_i_n __ e_q_u--i-p-l 
test ment temperature. 1 

Salt spray test 

Mechanical I Vibration test 

Inspection is made for occurrence of mechanical defects or character­
istic instability defects due to thermal expansion and contraction 
developed while material and construction employed to the element 

are subjected to temperature cycle. 
Ordinarily, temperature condition of higher and lower limits and time 

condition (including transition period) are specified. 

i To determine state of corrosion of metallic portions such as transistor 
cans and wires, and changes in surface insulation between electrodes. 
Performed. bx exposing test piece to 5% salt water spray for over 48 1 

hours. 

j To examine characteristic fluctuations caused by, and reliability of ' 
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test 

Shock test 

Constant acceleration 
test 

Drop test 

Lead fatigue test 

Solderability test 

Acceleration Step stress test 
life test 

Overstress test 

transistors affected by, various vibrations during transportation of 
transistors and equipment. 
Also, to ascertain various vibratiOn effects during operation in differ­
ent manners according to application as in ships, vehicles, and aircrafts. 
There are several tests according to test purpose such as vibration 
(noise) test to examine noise characteristic; vibration (fatigue) test to 
examine fatigue state; another vibration (frequency variation) test to 
change vibration frequency-each subjected to different test condition 
and judgment condition respectively. 

To examine intensity of resistance to mechanical shock received 
during transportation of transistors and equipment, or shock rece­
ived under working conditions after mounting onto the equipment. 
The. test is also performed through simulation of dropping elements. 
Ordinarily, test is performed by applying a shock (1,500 G. o.5ms) in 
the .directions of X1o Y1o Y., Z1. 

To examine mechanical strength against stress due to centrifugal 
acceleration, ordinarily, performed by applying a given acceleration 
less than 10,000 G for over one minute to each of six directions of 
±X, ±Y, ±Z. 

To examine mechanical strength against shock due to dropping while 
handing transistors and equipment. 
Ordinarily performed by droppfog an element top foremost from 
height of 75 cm on maple board of specified dimensions., 

To examine strength required of• lead wire against tension, bending, 
and twisting while handling and mounting and after m~ting. 
Standard requirement is withstarid test· by suspending 'l!Veight of 227 
g and bending 90° three or more times. 

To inspect for satisfactory adhesion of solder to element lead wires 
done when installing transistors on a circuit or piece' of equipment. 
Ordinary test conditions and criteria are as follows: • 
When test lead wire coated with a specified flux is dippetl into melted 
solder consisting of lead (37%) and tin (63%), even adhesion of solder 
covering over 95% of total surface of lead wire shall be achieved. 

Generally it takes a long time to conduct life tests. ParFcularly, the 
service life of latest transistors are remarkably improvE1d; therefore, 
considerable manhours and many samples are required for this analy-
sis. 

· Acceleration life test is conducted for presuming transistor life in a 
short time within a certain degree of accuracy. i 
In Step Stress Method, stress is made to develop by 'cau~ing stress to 

I 
change with respect to time so that change becomes cum~lative; thus, 
neither transient effect nor hysteresis effect is produced. 1In this case, 
it is necessary to be ·careful about transient and hystclresis effects 
stated above, aging effect and change in degradation mod~ accompany­
ing increase in stress of effect of recovery phenomenon.j 

With improved reliability, clear test results are very difficu;lt to achieve; 
thus, prolonged test periods and increased number of samples are 
required to perform ordinary life test, requiring a overstress test. 
However, forced degradation factors differ according t~ differe~ce in 
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failure mechanism. It is important to select forced degradation factors 
corresponding to the test concerned in accordance with Table 1; also, 
it is necessary to have a thorough knowledge of interrelation between 
overstress test and ordinary life test. 
Regarding methods of examining interrelation between overstress test 
and ordinary life test, there is an orthogonal matrix method, another 
by means of Shape parameter m of Weibull probability paper, and 
still another were acceleration coefficient is considered. 

(Note 1) Regarding classification number of reliability test by MIL-STD-750B and NDS-XC 0161, 
MA1026 and Nx-118 indicate classification numbers 1026 of MIL-STD-750A and 118 of 
NDX-XC 0169 respectively. 

4. Quality Assurance Program 
CD The clear demand of the reliability should 

be defined in the desiging stage 
Quality Assurance is only achieved after 

complete procedure have done along three 
stage, these are: 

® The stability of the production line is re­
quired 

@ Quality check system 

Line Inspection 

Production 
quality 

assurance 
Inspection 

Precision 
Sampling test 

--i ~ 
Delivery 

Inspection 

l 

Quality Assurance Process 

(~~~~-uction 
. 

1

--J Production control I 
lme)----1 Quality control J 

r------------(-- ---;~~--------)-----------------1 

i (--~~~-) : 

:~-=~-~:~::=~=[=:~:~::::=-=-=-~~:~ 
I I-Production sampling life test J I 
' . i Steady state operation life test i 
j High temperature and high ! 
! humidity life test 
! High temperature storge life test 

l J Reliability assurance test J 

! J Electrical characteristic test J I 
lf:sical appearance inspect·\ I 
!Steady state operation life\ i 
~st i 

Storage life test l ! 
1 i 

~-H-ig_h_t-em_p_e_r_a-tu_r_e_L_. -T-.- ! 
Room temperature L. T. ! 
Low temperature L. T. ; 
High-temperature and 
high humidity L. T. 

j Environmental test 

Soldering heat test 
Temperature cycling test 
Thermal shock test 

; 

Ii 
I JF>b:;~ical Appearance inspection J 

! cp:lectri?al characterisUC-1 
; mspect_10_n _______ _ , ____ ::~:==--=r=-------_--___ , 

( Stock ) 

Moisture resistance test 
Salt spray test ' 

1 I 
1---------c---==1-~=------------: J J Structure, dime~~i~~ inspectioi:_I j 

I (~~a~-:~:::~~~s~~~: J I 
; ______________________________________ =:_J 

(--·---------. ·--) 
Delivery 
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Mechanical test 
·----------

Vibration test .1 

Mechanical shock test 
Constant acceleration test l 
Lead fatigue test j 
Solderbility test ! 

1--0ilie~s 11 
------------' --· ___ _J 



·; 

1JIJ 

1. 7~:i.t /Radio ........................................................................................................................... (139) 

1- l 9:Q"FM/AM7 ;.::;t[filli!&/9 Transistor, FM/AM Radio Circuit. 
1- 2 10:0-FM/ AM7;; :;t [filli!&/10 Transistor, FM/ AM Radio Circuit. 
1- 3 6 ;o" :IJ- 7 ;; :;t [fil)i!&/ 6 Transistor, Car Radio Circuit. 
1- .4 5 -;o· 7 1 :;,- :;t ~ v - I- 7 ;; :;t [fil Ii!&/ 5 Transistor, Line Operate Radio Circuit. 
2.FM.:it'T .... :i.f'/FM Stereo ............................................................................................................. (143) 

2- 1 FM+"'"-7-[filli!&(l)/FM Tuner Circuit(l). 
2- 2 II (2)/ II (2). 
2- 3 FM71v"'f- .:>:. 7 v :;tfi[lllf4[fil)i!&/FM Multi-Stereo Demodulator Circuit. 
2- 4 FM, IF;lffllfil[filli!&/FM,IF Amplifier Circuit. 
2- 5 -;7' IJ 7 :;,- 7'[fili& (1) ( -1: 7 :; . ._, ? , ? IJ ?:. ? Iv ;IJ - J- IJ • ._, ;; fl) /Preamplifier Circuit (1) (ceramic 

or crystal Cartridge). 

2- 6 7' •J 7 :.-7'[fili& (2) ( 2 i~ffli:/;1(;1 ::i 71 -IJ') /Preamplifier Circuit (2) (2-Stage Equalizer). 
3.:i.t-.,..-r :i.t7:..-7° /Audio .l!mplltier .............................................................................................. (146) 

3- 1 l±l:t.Jl.5W:;t-7"1' :;t7 :;,-7[filit!-/Output 1.5W Audio-Amplifier Circuit. 
3- 2 JI 2W II / II 2W II 

3- 3 II 5W JI 

3- 4 II lOW 11 

'3- 5 II 2oW II 

3- 6 II 25W II 

3- 7 II 40W II 

3- B fl 60W II 

/ 
/ 
/ 
/ 
/ 
/ 

II 

II 

II 

II 

II 

II 

SW /I 

lOW II 

zoW fl 

25W II 

40W 11 

60W 11 

3- 9 fl BOW II / II BOW fl 

4. I- ?:....$--1</Tranceiver•••••"••• .. ····•················ .. ·····•························ .. ·· .. ········· .. ···················· .. ···· (151) 
4- 1 27MHzA.:t.J l WI- 7 :.- ¥-~':@i!!-/27MHz, CB Tranceiver Circuit (Input power 1 W). 
4- 2 " 5W /1 " (Input power 5W). 
S.-<:.... ~-m:..-/lnterphone··········· .. ··········· .................................................................................... (152) 

5- 1 ~ JiU 1 :;,- ? -,. * :.-;tl!.ft/Interphone, Master Station for Multi branch. 
5- 2 ;ffi:lt!i.1f.ll l JiUJfl 1 :;,- ? - * :;.; /Standard Type Interphone for one branch. 
5- 3 1:::';;? *:;.; 1 JiUJfl (;tl!.ft) /Visitorphone, Master Station for one branch. 
5- 4 1:::';.:? * :.- ( 7-ft) /Visitorphone, Substation. 
6.7 .... ~/TV ............................................................................................................................... (154) 

6- 1 1211'38/».7 v l:::'[filli!&/12 Inc)l Black and White Television Circuit. 
6- 2 1411'38/».7 v l:::'[filli!&/14 Inch Black and White Television Circuit. 
6- 3 20Jf3 t.1 7 - 7 v l::' [filj& /20 Inch Color Television Circuit. 

7 ;•11•11f./Home Electric ............. _. ............................................................................................. (156) 

7- 1 ,J,Jf300:~'€:-? j!HJ3'1.'.$1J~[fillil&/Series Motor Speed Control Circuit. 
7- 2 i.!l~!lJIJjaf![filJil&/Ternperature Control Circuit. 
7- 3 :ill.~.:>:. 1 . .., + [filli!& /Time Delay Switch Circuit. 

8 . .:it-! .,,~:.-?BUii/Switching circuit . ....................... , .................................................................. (157) 

8- 1 1 ;;n~-? [fili&(l)/lnverter · Circuit(l). 
8- 2 1 ;.- .. ~- ;9' [fili&(2)/Inverter Circuit(2). 

8- 3 lti'.ti.:-5i;'.71v+~~-17"v-?[fili&/Monostable Multivibrator Circuit. 
8- 4 ~'.ti.:-5i;'.7Jv"'f-,.~1 7" v-? [fili&/ Astable Multivibrator Circuit. 
8- 5 flil!iE"< 17 .:>:.'Jf.ll7 •J •:t 7' • 7 o ·:1 7'[filli!&/Fixed-bias type flip-flop Circuit. 
8- 6 EIE. ... <17 ;;t..'Jf,lJ7 1J • .., 7" • 7 o ~,. ?"[fili&/Self-bias type flip-flop Circuit. 
8- 7 ;.... "'-St r,1 I- [fili&/Schmidt Circuit. 
8- 8 .iE .. ~11-.:>:.;lffllflil@.li&/Positive Pulse Amplifier Circuit. 
8- 9 ;A..-~1v.:>:.:f:tiljllil[filiff/Negative Pulse Amplifier Circuit. 
8-l.o ~ffiif,#.l;TE!Ji&/lndication tube driving Circuit. 
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(a) ::."? i/'llf."'-'::J:Tlilli&/N'ixie tube driving Circuit. 
(b) :i&;~'lfh::l:Tlillli!& (-'r 4 ,_,. I- o /ff) /Indication tube driving Circuit. 

(c) :it-~ /'lf."'-'::J;TIHJR~/Neon tube driving Circuit. 
(d) -''4 ·o "/ I- 7 /7",<;';0::l:Tlfillt!*/Pilot Lamp driving Circuit. 

9 'ICilll§ll!l/Power Supply Circuit.········································ .. ··········· ............................................ (162) 
9- i ;;Eflttt'it:il~@l.il1&(1)12V50mA/Constant-Voltage Power Circuit (1) 12V50mA. 

9- 2 " (2)12VlA " (2) 12V lA. 
9- 3· 

9- 4 
9- 5 
9- 6 

,, 
" 

(3)24Vl.5A 
{4)24V2A 

/I 

/I 

(3) 24Vl. 5A. 
(4) 24V2A. ,, (5) o -:30Vl.5A 

" (6) l -30V5A 
II 

" 
(5) o -30Vl.5A. 
(6) 1 -30V SA. 

9- 7 '?Jv"f,.'1: 7 t.--?Jf3DC-DC;::i ;,-;'-:7 lf1Jlf*(1)5oV 3W (Vi =12V) / 
Multivibrator type DC DC Converter 

9- 8 If (2)300V40W (V1=12V) ,, Circuit (1) 50V3W (V1=12V). 
(2) 300V40.W (V1=12V). 

If (3)300V40W (V1=24V) " 9- 9 (3) 300V40W (V1 =24V). ,, (4)300VSOW (V1=24V) tr 9-10 (4) 300V80W (V1 =24V). 
9-11 /1 (5)300V130W (V1=24V) " (5) 300V130W(V1=24V). 

t O. ii:n'l!f:ttttlll§lll /Low-Noi- Amplifier Circuit. •· ·· · ··· ··· · · · ·· · · · · ... •·•···· ·· · ··· ·· .................................... • ( 165) 
lo- 1 f.5;!iilln'f.tr11Jllll[l]fi!&, 1!lEE'flJlo}80dB/Low Noise Amplifier Circuit (Voltage gain 80 dB). 
10- 2 i\11iA.:h:t.!l:mf!Ufttf~IJllillill.1141', 'lip:.E'flH,'t26dB/High input resistance low-noise Amplifier (Voltage gain 26dB ). 

11 .FET J/i-1¥.l\»1::1§111/Circuit Using FET ....................................................................................... (166) 

11- 1 FET1~i:t,~~!Jli'iilllill4I'. 1ft:tJ;flH!J.62dB, -Ji\i:d,~H\f;j··~J·- l mV / 
FET Direct-coupling Amplifier Circuit Power gain 62dB, minimum detecting signal - 1 mV. 

11 2 FET§:M1.l\'11j11'\IHJ!i!&(l), ·~a=.'flH!f.26dB/FET Differential Amplifier Circuit (1) (Voltage gain 26dB). 

11- 3 11 (2) " 16dB /1 (2) (Voltage gain 16dB). 
11- 4 ,,. (3) /1 26dB /1 (3) (Voltage gain 26dB). 

ll- 5 FET 2 4''.t~lliJJ:l11$W.lilllt!*, 'il:tfE'flH~34dB ( ;;l"-7"::.-Jv-7"'flH!}53dB) / 
FET 2-Stage Differential Amplifire Circuit Voltage gain 34dB (Open Loop gain 53dB). 

11- 6 FET3F.t*"llfb~IJ!lll@lli!& (;;l"-7::.-Jv-7f1Hff9SdB) / 

11·· 7 

11- 8 

11- 9 

11··10 

FET 3-Stage Differential Amplifier Circuit (Open Loop gain 98dB). 

FET 1-" "/ "'-:im$lii@ln/FET Chopper Amplifier Circuit. 
FET 7 '! "/ 7". '7 Q .. .17"@n/FET flip-flop Circuit. 
FET;? -1 "7-lllilt!*(l)/FET Timer Circuit. (1). 
FET;? 1 ?-illlli!&(2):tJ1f1'mHJJlO:J}-/FET Timer Circuit (2) (Operating Time 10 min.). 

12.ii:P-llif.t:lttJ!ljjll§lll/Low-Frequency Amplifier Circuit. ······················································•· .. ·•··•··•••· (168) 
12- 1 RC*;~{;-.t\'ii~Milll.1141'/RC Coupling Amplifier Circuit. 

12- 2 A~:&;_.,/ .7· JVil.:/J~ljli;j@ln(1~. Po=55mW / 
Class A, Single-Power Amplifier Circuit(l) Po="55mW. 

12- 3 A~J~/ / 7·1v,UJ1:fY)1~t\illlfi!&(2) Po=75mW/ 
Class A, Single-Powe.r Amplifier Circuit(2) P,-·•75mW. 

12·· 4 B~:&7' .,. / .1. 7·,v~;IJ:ltjtjff.llTIJlfiH1> Po=200mW / 
Class B, Push-pull Power Amplifier Circuit(l) Po•=200mW. 

12· 5 B~:&7·.,. /_,,_/"Jv'lfi::;IJ;l\'iljJJ;i@lf*(2)Po=400mW/ 
Class B, Push-pull Power Amplifier Circuit(2) P 0 =400mW. 

12 6 1- 7 ;_., A.,f.if{;-A~;&~:;IJ:lflljlfil[i]fi!& Po=5mW(V,=0.4V) / 

Transformer-coupling, Class A Power Amplifier Circuit. P 0 =5mW(V;=•0.4V). 
12- 7 f- 7 ;_., 7,t~i1'l-B*:&'il!::;IJ~ljlliilfillt!* Po=7W(V =0.6V)/ 

Transformer-coupling, Class B Power A~plifier Circuit. P 0 =7W(V,=O.GV). 
12- 8 A.1; f- 7 / ?:.f;J·SEPP'ill:t.J~IJ!i>i!illfi!&/SEPP Power Amplifier Circuit with input transformer 

13.iWif.lli.!t'll:t.J:Jtl .. 1§111/High Frequency Power Amplifier Circuit . .........................................• , ........ (170) 

13· 1 50MHz AM/FM10Wm:t.J:ltl%ilflJJ!tl-/50MHz AM/FMlOW Power Amplifier Circuit. 
1:3- 2 175MHz FM10W~:;IJ:!YllJIM@1141'/175MHz FM lOW Power Amplifier Circuit. 
13- 3 II 20-25W II / 11 20-25W /1 

13· 4 175MHz FM35-40Wlli:IJJ'fi"4L:t.J:l\'i$~lffillflt/175MHz FM35-40W Power Amplifier Circuit. 
1:0- 5 175MHz FM50-60Wlli:IJJ'fl'4t:t.J:ltlljli>if•!llflt/175MHz FM50-60W Power Amplifier Circuit. 
13- 6 'fv~VHF{I\' (220MHz'lli') 1J::=.77:;.-7/VHF (220MHz)TV Linear Power Amplifier Circuit. 

-( 137 )-



13- 7 
13- 8 
13- 9 

13-10 

470MHz FM 5W1!t:iJJ\il1jiMmJ1* / 470MHz FM 5 W Power Amplifier Circuit. 
11 IOW 11 11 IOW /1 

II 25W If If 25W JI 

700MHzr v l:'.'UHF11\'*1~lifl ') =17 ;,-7• (3 W~1ii<.'*Ii.fi{!R) t.l:\:iJffl/ 
700MHzLinear Power Amplifier Circuit for UHF TV Transmittor ( 3W Video Peak Power). 

13-11 700MHz 7. I- I) •:,> 7°7-1 ::.--tl:\:tJml~l't/700MHz Strip-Line Power Amplifier Circuit. 
14. §!:}'C 1;l -( "!!:'- r /Light Emitting Diode ........................................... ······· .......... ···••··· ..... ·•···•··••····· ( 17 9) 

14- 1 TTLt:: .J: ~-Ji'i::J:Tf§IJ/Driving Circuit by TTL IC. 
14- 2 OP.AMP . .'::GATE~fflv' t:::'1·!J'Ji~:ITT/Classification indicator with OP.AMP. and gate combination. 
14· 3 TLR303(S8120)'&ff<_[.;i]Jtlt/Display Circuit of TLR303(S8120). 
14- 4 TLR30l(S8123), TLR302(8124):iPds'<@JMi/Display Circuit of TLR30l(S8123), TLR302(S8124). 
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I 
"' 
~ 
<.O 
'-./ 

I 

L, 

1-1 9=EFM/AM7~::t@l§/9 Transistor, FM/AM Radio Circuit 

lAM 
2FM 
3AFC 

2SC394-0 

3p 5p 

*'i'11 (t~il"f(ll) 
FM 

-'<'t"" (~::k) (75fl""'*Jl"'i- 2 dBµ 
·~""'- (S/N••30dB) im•i:<. '" 7dBµ 

S/NJt (.A!J60dBµ) 70dB 
1 J --- ~- Jt 35dB 

:l:*lH JJ 600mW 

AM 

ril\11£ (~:k) 33dBµ 

S/Nlt;(60dBµ) 35dB 

ilHWl!' ±!Ok Hz 24dB 

Ji\l:::kl:IJ:tJ 600mW 

lsk I 
5:: 

150k 2,r-f; 

lQµJ± 
swv't'-

+---r~mw~ _p;!_ 
-1 I '"' 3 ~3 2SC372-Y 

> ""! "° > 
!~~~ 

0 ~ 10µ 

"r 

rok 

2SC735 X 2 

lk 

10µ/6WV 

-··+ 

10µ 
6\VV \JI 

6V :=: 
SP T+ 
so I 
~ I 

'I 

\: 
~ 

~ 
~ 
Q.. o· 



I 
r-. 
I-' 

~ 
'-../ 

I 

I 

I 
I 

I 
I 

I 
I 

2SK19-Y 

c: 
i!l 

I 
I 

I 

I 
I 

I 
I 

I 

/ 2SC394 
/ 7pF 

,~ 

I 
I 

l(§:T 
/ ,J,, 

2SC785 

1-2 10:SFM/AM?~*liilH/.io'Transistor, FM/AM :Radfo Circuit 

2SC380 2SC380 2SC380 

!OkO 

10,uF 6V s. 
-w~+ 

~ b -1 ~ ~ ~ go + ~ - 'i, '"". '\. +-g 
~ 

·;:; ~ ~c: :;: i + 51 I 
:.'J 

S1-S1: .t{~ 1---W~A.{ 7f'/&nd Select Switch 
I. A)! . 
2. FM 
3. AFC 

150k0 

O.oo5,uF 

4700 

2SC735X2 

1: 

... 
"' 

1~~1 
·r 

1'!if4. (tf.•ft) /Char•cteristics {Typical Valui?) 

:(t:*!fil:i: ma:-:imum sensitivity{ ?S/~=30dB) r -i:.~~ 
~Jft!f:it: usable sensitivity \ ~Trcui'f)'~n JI 1dBµ 
S/N.Lt(J...1J60dB) S/Nratio (input 60dB) 66dB 
1 I~:; lt image nitio 50dB 
tktB1J maximum output put power 600mW 

il!it(Ji: ( ±lOklh) H!ectivily ( ±!Oklh) 

AM 
35dBµ/rn 

33dB 

60-0mW 
25dB 



I 
" I-' 

"" I-' 
'-.../ 

I 

1-3 6~:tJ-7::;:>J-tEJl!&/6 Transistor, Car Radio Circuit 
RF 

2SC941 
CONY. IF 

2SC372-0 !S, I FT·! 2SC372-0 
~ l~Gl ~~Lr2T 

!F L_3 
220p ZS 

0.01,u 

!S IFT-2 

~ci ~--'//.W,'--'t---1~-1--1--i 

lk 

120p 
. I i i 

I 
I 

~ 
0 
N 

I 

I 
I 

I 

-II T ! ! l 
,,_ L1 

~~ tj: I di I i( 
N1WM-·l--r--t--1 
33k 

~ l ~ lr J-1. ~ l f! 5k 

0 I I t ! ~~10 1ok • ~T ~ 
·~ I I I I 

I 
I 

I 
l 

I 

~ 
0 

§ I/ 

I 

+I 50µ/ 

I 

I 
I 

N.$g 
0 

lk 

l 
I 

l 
I 

..; 

0.1µ 

~ ..:-
0 
0 

AGC 
181555 

+--+---tW,'\l'M>l----+------+-~1~'w--~--~ 

j I l 
I f _________ _ 

10.lµ 

AF 

~- 2SC733-Y 

"'' [l "" 
~ .J,; ~2.2k 
~I+ 

~ i33k 

'l,Wl.\'r- -g.±~ 
820 OUTPUT I 0µ I 

2SD235 I 
--l !------, I 

T2 I s p 
I 80 
L __ ,G 

50µ 
+ 

'--+ WiVN I I j--1---.... Hll't-<---i--t 
1.Sk I 150 

100µ 
+ 

~ 
g I+ 

~ 

~12k 

"·""T , lJ T'°" 

I 1-~f±I_J I 

Ti : 2k0: 30011 
T2: 230: 80 

~/ftt i'!':;ji;(@:) 
Ji\li!Ui: IOOOkHx 
~rt 

£=400Hx ~~1!J30?6 ilifJ50mW 25µF 
.f J-:;~Ji";'flt 6.ldB 
wl1&~li ( @. -- 6 dB) 7 kHz 
;l!!:;k/Jj;IJ ( @J..jJl mV) 2.0W 

J~-~6~~ 
I i T 1' i2V i i DC 

05µ! l 10.05µ 



1-4 

82k 

5::S7-1' ~*~i..--1- 7::>*1§1§/5 Transistor, Line Operate 
RF CONV. IF 

2SC941 28C372-0 2SC372 

100µ + 
rswv -

t'f·\1 (f=lMHzt~i\"{ill:) 

!~ii'!: @ 1 kHz 30% Mo·d. Po= 50m W 
S/N!t @lmV/m 
1 I --o; tt 
AGC @!OOmV/m 
;:li'l!OC~i<i @-6dB 
~:ktfJ;IJ~:tJ @ 5mV/m 

45µV/m 
30dB 
76dB 
46dB 
6kHz 
2.0W 
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Radio Circuit 
DRIV OUTPUT 

2SC373 2SC515A 
9V~ lOV ~f~--.-------,1 

S.P 

~l/8~1 



2. FM.A7v;.J-/FM 
2 -1 FM Stereo 

7- .:i -7-@ll!&(I) /FM Tuner Circuit (l) 

2-2 FM"'T.:i. 

I 
I 
I 

l---- -

RF 
3SK22-Y 

L,7 

MIX 
2SC785 

Y!Op[";Q 
~T,/ iok~ ~l ~~ 2p1-~ m; ,, I /, l =T 

I , /N. & 

I -

47dB 
fJlOOmV 
-2V · _ 5 \ 3SK22-Y '7Jt"·-" 

.5V ( ""') " ) 

1--

Ti: l :k1WJ 14T 
2:k1fi1J 2 T 

* * 3SK22-BR BL ;o 
;i;VJJJH'".'I. '7J w~I±, • JL111.':\-1Dc'<> 

3SK22·GP, szn 
3SK22-BL 1800 

-71Ell!&(2) /FM Tuner Circuit (2) 

RF 
2SC7B4-0 osc ~ __ 2SC785-Y 

15k -------r--_!!~M~1x~--2SC705-R 

-( 14'.3)-

+ 12V 

-12V 



2-3 FM~Jl-7'.A'Tv*tl.ll'll!ElH/FM Multi-Stereo Demodulator Circuit 

:n~ 

SCA TRAP 
J..7J L1 

- + 
10µ 

!Okf 

l 

2SC372 2SC372 2SC372 

lk 
VR 

2.2k 

lk 

+ -

20µ 

I 

: STEREO 
1 iNDICA TOR 
I 
I 
i 
I 

·· .. 1 ·1r 8.2k 

38kHz INDICATOR COIL 

-1 I 
I 

: I 
__ .J----------~ 

.A.:fJ{,1-'>}7)-:IJl!J~].\'·[1' (!::'.i\'i1~l) (@ 1 kHz @45% @pilot 10%) 
}..}J\fff .;j;~(JJ)'. 

30mV 32dB 
lOOmV 38dB 
200mV 33dB 
]I.Jill:!& 5tilll.Hn~·l'I: (f::;ijl;jili)@lOOmVJ..:IJ @45%@ pilot 10%) 
lOOHz 38dB 
lkHz 38dB 
IO kHz 24dB 

2-4 FM IF:lf!l!fll!§JH/FM, IF Amplifier Circuit 
2SC380-Y 2SC3BO-Y - 2SC380-0 2BC380-0 

T, T2 T, T, 1N60>:2 

·~: ~2p-tr :~~=r ~-u IIT~~~·~ H . b :--1 I 1 T ~:~ 2G0p 
..,._____.--1-_vl , . ". I G ~ ". '/11,Y~f '°;.> X 2 ' I~ • I~ 470 I -

, rl"' ~ ,,, y,\i.~ ~-l l~---y\\w-1-!0p ' 

J "- lNBn j ' _ _ _ __,, 
~ ~ - - 001µ r-- OUT PUT 

12k"' 0 27k "" -~~~ ,,~ lk~ l-. ..l.. 0 "' 
ti8k~ L8k -- T lo ~47:70~ij ~:=;~l }'.;; '- I20 p 470k~AFC 

1 I~~ .. ~--~2 0.05µI. 
- . 0.05µ J; ::.-0.05 µ -

- 5µ J, --\l~~MMA,---~----0- ]2'/ 

i1swv 
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~ 1J A~)l,1J-.t •J ·:1~~/Preamplifer Circuit (1) (ceramic or crystal cartridge) 

2S130·,.::.Y __________ 2~S_K3-rD·_G_R ~o 
J! l 18V 

33k~ 1-->-:J:;.-t-.i:i-Jv lOk 

( 9.8V) I ~if ~f§-
001 o o.osµ J 12oop 

}..:h . _JL 100~ 

!Ok 0.002µ 1.8k 

390 

> 
~ 

+ -...... 
- ~ 

>JW 
i.- "" iv il.\l ~ 

~ ,J, ~ * flH!} 14dB 28dB 

S/N 70dBJ;.lJ.: SOdBJ;.l!: 

ili.$ o.5%J.'Xf a%w.r 

}-:;-:J :;- } P-Jv1i\'tt 
Bass ±12dB @lOOHz 

Treble ±12dB @lOkHz 

~ {'f 

f.llilli~dlftt'fl!l. -n':IU!l:::k 
!'Ji!Ull:tf'l'.t"l'-.!!l., 'i'r!H:::k 
lkHz, lOOmV, .A:t.Jr.ll!ill:~~ 
lkHz, lVtll:t.J, ll':ii.P 

i 

2-6 :f•J7~:7'm111(2) 2&1t1ilt-t'::1?-(-!/-/Preamplifier Circuit (2) (2-stage equalizer) 

2SC1000 2SC732 

+ SOµ 

- + 
).;)J 

lSOk 

220k 

RIAA 

':o5 
22ok m 

Ycc=20V 

. 15k 

~~ 
7.Sk ~ 

:in. l'I -~~fr 

llmllli~t'i·ti I lOOHz I 
lOkHz f 

~ * 11:1 jJ Vo Max. 

~il'OUUfltt KF 

'lit F.f. ;fl] ~!j. Gv 
;;.. :t.J ti& tt R; 

J...1J lMl:~IHrtEE . VN 
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~ 11' RIAA NAB 
f=lkHz +12.5 +19 
Vo=OdB -15 -10 
f=lkHz 2,3 2.11 RL=47k0 
f=lkHz 
RL=47k0 0.02(Max) 0.02(Max) 
Vo=VoMax 
f=lkHz 34.6 39.7 
f=lkHz 140(Min) 140(Min) 
f=l0-20kHz 6,4 11.3 Rc=SkO 

.!j!.fil: 

dB 

v 

% 

dB 
kO 

µV 



3. *-7-< *7:...-f /Audio Amplifier 
3- t ltit.r 1.5W =t-71' :t7~7'1§11l/Output l.5W Audio-Amplifier Circuit 

47/k 
+ 

IOµF 
-· + 

15k 

220 

3.911 

+ 
200µf 

11'.ill!'ilEE/Power supply voltage 
:f!if,j.{ :.-t:-?':.-;<./Load impeadance 
;..:n·1 :.- t:-?':.- ;<,/Input impeadance 
11tEEf!Hlf /Voltage gain 
:f!if.l!J!!:l:/Negative feedback 
lfl:fJlli'.:fJ/Power output 
\1\111'1-lillli\''il!JJl[/ldle current 
Jlill&:l&!liftt/Frequency responce 
i!i.>t!/Harmonic distorition 

Vcc=l3V 

13V 
80 

2SC509 

500µf 
I 

2SA509 

17k0 /=lkHz 
38dB /=lkHz 
20dB /=lkHz 
l.5W /=lkHz 3% 
13mA. Distortion 
20Hz-50kHz -3dB 
O.JW 0.5% /=lkH& 
I.OW 1. 5% /=lkHz 

RL=BO 

3-2 lfl:t.J2W:t-7-<'.1'7~7'1§11l/Output 2W Audio-Amplifier Circuit 

47µf 

- + 
JOµf 

'llti!li'ilEE/Power supply voltage 
jlj:(ij.{ :.-t:-?':.-A./Load impeadance 
J..:fJ .{ :.- t:-?':.- ;<,/Input impeadance 
'lll:EEf!HlJ./Voltage gain 
:ltlti!l!lll:/Negative feedback 
lflt.r'il:fJ/Power output 
\1\111'!-lillli\'lltlllf./ldle current 
Jlil I&: Jli:!liftt/Frequency responce 
i!i.$/Harmonic distortion 

-c 146 )-'-

15V 
80 
57k0 /=lkHz 
40dB 
26dB 
2W /=lkHz 5% 
lOmA Distortion 
40Hz-70kHz -3dB 
O.IW 0.33% /=!kHz 
O.SW 0.4% /=!kHz 
l.SW 1.6% /=lkHz 

R,=80 



3- 3 t:l:l:t.J 5 W:t-7 .. pt7:.-7"1§]§/0utput SW Audio-Amplifier Circuit 

+ 
_SOµf 

IOµF 
+ --

IOOµf 

2.2k 

+ 
500µF 

\li!il"~i±/Power supply voltage 
JlUW 1 ;, t:- ?";, 7./Load impeadance 
A.I! 1 ;, t:- ?";, ;;r./Jnput impeadance 
'111.l±'l'IJl!J./Voltage gain 
ftfa1i!'l:M:/Negative feedback 
UJ:iJ'ilt1J/Power output 
!!\l{ll-!;-11'111'.iil'./ldle current 
l.\!Vlil&Wtt/Frequency response 
.fillfl'./Harmonic distortion 

Vcc=20V 

20V 
80 
lSkO /=!kHz 
40dB /.,;lkHz 
27.SdB/=lkHz 
5 W /=lkHz 3% Distortion 
1mA 
20Hz-50kHz -3dB 
O.IW 0.3% /=lkHz 
I.OW 0.2% /=lkHz 
4.0W 0.5% /=!kHz 

RL=Bll 

3-4 tfl:t.JIOW:t-7 "1' :t7;-o7"1§]§/0utput lOW Audio-Amplifier Circuit 

47k 

'ili'.i!!ill!:I±/ Power supply voltage 
Jlfiii1;, ic-7,,_ 7./Load impeadance 
J,.1.11;, IC-?"" 7./lnput impeadance 
il[;l±fljj,~/Voltage gain 
:£;. +-<li!HO:/Negative feedback 
UI tJ'ilt:tJ /Power output 
!!ilfii-li'i!-¥iliii!t/ldle current 
Jl;Ji1Ul:'M'tt/Frequency response 
.ill:$/Harmonic distprtion 
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30V 
80 
3Sk0 /=lkHz 
39dB /=lkHz 
40dB /=lkHz 
12W f= !kHz 5%Distortion 

15mA 
40Hz-70kHz -!dB 
lW 0.06%/=lkHz 
SW 0.05%/=lkHz 
lOW 0.2% /=!kHz 

Vcc=30V 

RL=SO 



3-5 lfl:t.120W::t-T'-t::t7;..o7"19111&/0utput 20W Audio-Amplifier Cir!=uit 

50 pF + 3E 68k• 

-· + 
JOµF 

'l!Lill\l!LEE/Power supply·voltage 
;Ii. f,f.1 ;;, !:'.-;?":;--,;./Load impeadance 
A.tJ 1 :.-1;'.- ;I':.- 7./Input impeadance 
'!ILEEflH~/Voltage gain 
;li.+;li!t:ll:/Negative feedback 
lll'fl1"'.:1J/Power output 
~t•~-*lltVIVIdle current 
Jlilillil&'lif11/Frequency response 
il'.1*!/Harmonic distortion 

Vcc=45V 

45V 
sn 
60k0 /=!kHz 
33dB /=!kHz 
45dB /=!kHz 

280234 

2000µF 
0.5.0 

280234 

20W /=lkHz. 0.1% Distortion 
50mA 
40Hz-20kHz -!dB 
1 W 0.04% J=lkHz 
!OW 0.05% j=lkHz 
20W 0.1% j=lkHz 

RL=8Q 

3 - 6 lfl :t.125W ::t-T' -t ::t7 ;.- 7°!911!&/ Output 25W Audio-Amplifier Circuit 

50µf' + 

lOµf 
- + 

'il!;iJ,¥.fO'.EE/Power supply voltage 
;li.f,f1 :.-1:'.-:l":--7./Load irnpeadance 
A. tJ 1 :.- 10 - :I':.- 7.'/lnput impeadance 
11!'.EEflH~/Voltage gain 
j\ ffl!i!til:/Negative feedback 
lll:tJllt;IJ/Power output 
~1a%*lltmE/ldle current 
Jlilillil&!f.fi'E/Frequency response 
.£1$!/Harmonic distortion 
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46V 
80 
33k0 /=lkHz 
40dB J=ikHz 
40dB J =!kHz 
25W J= lkHz 6 % Distortio11 

30mA 
20Hz-60kHz -ldB 
1 W 0.2%. j=lkHz 
lOW 0.2% J=lkHz 
20W 0.3% j=lkHz 

RL=SO 



+ 

+ 

3- 7 W::f.140W*-7 .. pf'7~7'[§]1!&/0utput 40W Audio· Amplifier Circuit 

3-8 

50µf 

!OOk 

· lOµF 

- + 

120k 

'atil.l!i!tl±/Power supply voltage 
ftf.f { :-- t'- ~:..-::<./Load impeadance 
)...11 { :..- t'- ~:..-;:<./Input impeadance 
'iltl±'fiJi!f/Voltage gain 
f\f.ffi<l:lll:/Negative feedback 
lll:iJilttJ/Power -0utput 
~i1'-l'J'iey'lltillf./ldle current 
!1ailti\'i:%'tt/Frequency response 
£$/Harmonic distortion 

62V 
sn 
50kll f=lkHz 
40dB f=lkHz 
40dB /=lkHz 
45W f=lkHz 10% Distortion 
30mA 
30Hz-70kHz -dB 
o.1w·-o-.1% I f=lkHz 
1 W 0.06% /=lkHz 
5 W 0.06% /=lkHz 
lOW 0.07% /=lkHz 
40W . 0.15% /=lkHz 

W::f.160W*-7 -r *7~7'[§]im/Output 60W Audio-Amplifier Circuit 

'lltl!Ut!E/Power supply voltage 
:i'l:llf{ :..-t'-~:Y;:<./Load impeadance 
)...1J { :..- t'- ~;..-;<./Input impeadance 
'ltl±'f!H!f/Voltage gain 
:IHl!i!tiil:/Negative feedback 
lfl ;fJl!::IJ /Power output 
~fll"15-ieyiltiJ!t/Idle current 
m!iltl&~tt/Frequency responce 
31i1*!/Harmonic distortion 

73V 
sn 
47kll f=lkHz 
40dB 
40dB 
60W f=lkHz 0.15% Distortion 
50mA 
20Hz-100kHz -ldB 
l W 0.04% /=ikHz 

lOW 0.03% f=lkHz 
40W· 0.07% /=lkH• 
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Vee 78V(No.Signal) 
73V(Po-60W) 

Ri.=SQ 



s~g W:tJSOW*-7-<'.l-7:.-7°IBJl&/0utput 80W Audio-Amplifier Circuit· 

22k 

11'.il!l!ltEE/Power supply voltage 
:fit ll!i' 1 ::.- I::'- ::!"" ::.- 7- /Load impeadance 
· }..t/ 1 ::.- I::'-::!""::.- 7- /Input impeadance 
'ltEEflH!!o/Voltage gain 
:fitliili!il::l:/Negative feedback 
lll1Jllt1J /Power output 
l!llfoi-l}llifllit/ldle current 
J1'il!Ul:H/Frequency response 
£$/Harmonic distortion 

lOOV 
S!l 
50k!l /=lkHz 
33.SdB/=lkHz 
44dB /=lkHz 

PL=80 

SOW f =!kHz 0.26% Distortion 
70mA 
20Hz-50kHz -!dB 

JW 0.2 % !kHz 
lOW 0.15% lkHz 
SOW 0.18% lkHz 
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4 ~ 7 ~ $; -.1<- /Transiever 
4-1 27MHzA1J 1 W ~ 7 ~ :Y-.1<1§1§/27MHz CB. Tranceiver Circuit 

2SC1166 2SC481(RH10) ( Input power 1 W) 

20p 
If 

z,=5oo 

11 

I f O 11 ~'Po=0.7W 

Vee= +11-12v (!ltOllJ I· 7 '"";i.) 

L,: 8~ :i7-J..9 ;J<c/0.32¢ ;t1i--.,1vf,i-<k7Y.T, :7 .,7'4.5T, .;:".;k2Y.T 
L,: 80 :i7;1..9 ;t<c:..-0.5¢ ;tJv?lv*!l-:kBY.T, .:.:.J:2Y.T 

RFC J;tQ,cryf!]; c• i, cry c;:1lt'!ll -j· <> 
*ftt (llllli'fill) 
'lli'.ilUUEVcc=!IV lill1*!~ =70% 
>l'!-H: ::i v :7 :7 l!tiilac =91mA oellHJtl!tifitlc = 34mA 
il:l:IJl!t:IJPo=O. 7W 

4- 2 27MHzA1J 5 W ~ 7 :..-:Y-"'181lli/27MHz CB. Tranceiver Circuit 
2SC1166 2SC481 (RHIO) 2SC1237 (Input power SW) 

J;:~ z,=soo 

~ = = 

~ !O~p L, L. p,r=4w 

u gl :;".I 
.:::;, ~ . - . , 

Vcc=+J2c-J3.5V Vee= +!2-13.5V (3UllJ !· 7 ;- ;i.) 

Li: 81' "7 J.. 9 ;t<t":.--0.32~ ;tiv?!v~-;k6:V,T, .:.<klY.T 
L,: Sf :i7J..9;J<c:..-0.5¢ ;tJv?Jv~-;!;:7Y.T, .:.;J;:JY.T 
L,: 81' :i7J..9;Kc/0.5¢ ;l>Jv?Jvlill.7%T(0.35-0.6µH) Q,>JOO 
L, '. 81' ,,79 ;t<t::..-0.5¢ ;t1v¥"1v~4:V,T(O 25-0.36µH) Qo>IOO 

RFC!iQ,cryf!J;o• !>cry Ui!!llli' <> 
*tt (l!'l$iill) 
l!tillHIHEV cc= 13V 
ilHJt " v :7 :7 l!tifitlc = 385mA 
lll:IJ1t:IJPo=4W 

lit'f'.~=80% 
>i\t!Wt " v :7 :7 '11!'.ill!SmA 
JWJl!UJt " v :7 :7 l!WUOOmA 
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, 
'' 

5 •O" ?-* :-- /lnterphone: 
·5-1 .~J~H·:.-~-*:.-tH.IVInterphone, Master Station for Multi Branch 

(3)[ (2} (I) (E} 

r---~~+-__,t--~-+~-+-~~-+~-t-~+-~~--. 
I 
~--

Co 6.3' IOOµf Ro 2.7k Co j52 100µ 

5-2 ••~ 1 Jil.111-( :.- ~-*:.-/Standard Type Interphone for One Branch 
PB1 
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SP 
Bcm 
300 

• c, 25,uf owv 
,~M;-

WAIT SW ~ "W Q):ti\11 



5-3 t:::; 7 *:.-- 1 Jiljffl (ft'-t)/Visitorphone, Master Station for One Branch 
28856 

t1J fJ I, 7.-"'-;;<_-----.,C 

150!1 

M8501 

CDr 

IOµf 

!-'-C-------­
~--+--1------+--1--<J\ 

11ti!l( 
ftil!!#'1lr 
ii!iifl(fj;J;" 
n1','!l$tiI'. 
re 1ZI: 
ii!iili'ii'B~ 

DC6V (-!l'--OZ'l!!'.il!!411\l) 
:ii!i'it. 6 'I- 11 J;.(J:: 
r;;1iey:ii!io\li:tJ;i!i; 
7'"'1'-
4 ;i!i; 
)!l;;tt: l':? * :.-4 ;Ir, ::t- l'!>l'.!ll300m :t "t' 

5-4 I::::; 7 * :.--.'.J-•/Visitorphone Substation 

30µF 

r-----
~1 oo>----~ CALL '---WA'v----.------4 

4J!1 

?DO-------------' Qr 

7~0-------------------
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I 
""' ...... 
~ ..._,, 
I 

6. 7 v ~ Television 
6-1 12me~7vl::IBl!m/12 Inch Black arid White Television Circuit 

UMF1-.i-T UM311 

r--· is~ig~-Y 
llllMit• 

,,~Z}!,~'.J~L ~~ 1v•s 

0401. 0402 
1NOO(TV)x2 

AFC 

~~-~ 

/~ 

0104 
2SA495-0 

1S.7S11H1 ___g] [) AGC+-1-·Jlr!J 

1ff ~ 0102 
-P l j · - 1S155S(TV) 

TP102 Y ~AGC'J•)71~-

R325 0'() 
IBK (\L1j.F 
'f<;S 75·,w 

N.P ! ii!s 

R215 
"o 

fm2 

Jls 

H:i+C5!4 

'"' ll'S -16w; 

'"' I ""' \ I I ""' ~~ ± '""' I 1· 
3.6V:; I ITT~I l,SV~ 16,;r 5V T \ ,- J.~ : !i . L' 0.012@ AZ-9209 \ I T5B-303Dm11!p1'J~ 1 

..1..-Msl\Hz .J_7l_F 9.l::loi i:t_:L r 15Q1p~,l,15.1sKH? 16wv T _J 
l5.1'S11Hz -'15:'1'$KHz ...l~-~Jt: .J. . . 

Q602 0603 - 0604 
2SC372-Y(TlhorO(M 2SA495-Y 2SC509-Y(TV) 

•J1Ji!tr1i •JIJJlliti or(l(TV'J 
•JStll:h 



I ,....... 
,..... 
81 
\,.../ 

I 

6-2 t4mall7v 1:/14 Inch Black and White Television Circuit 

r-~'" ,.:r:1nr-·-;:-I 2SA495-R 'LU v 2SA49'5-0 
• AGClllTil •S.•!><M•\ &'.?Ji ~1t.s AOC+- ~*rb G {1]~0102 

fill ,.::::, ~1S1554CTV) 
c 

Wlf.1::.':J l- PW610 

-. •. '""Jo- '~:::. -.......____·--"::":"""=:~" . I I I Ii-I= 7:.--rt"•-t• . ___ - - UH~ 

UHJ11X1 ·1 · 0303 ) UM7;..-TT UHF'f"'-·-- • --- 0302_ (TV) 2SC372-Y(TV I 
• ____ Q.JC>1 2SC372 g U!l!fl I 

~ 2SA495-Y ••a ll!lalli-1• 

O:&v, ~~· ----
7'! ;7 VSP 

I 
Im 

I 
I 

"''" 151S5S(TV) 

~~o 
'*'II!lit 

0901 
2SC'1S2FA-1 
•ll7i'll-:9-

L. !~!~/,::: 
·~·...-..... l' ~w 

t'°' I~~. 

'"© 

0901. 0902.0903.0904 
100.il. x4 

or tS1867i:4 
••• ii. I 

L. &~l 

I ~ / ~:.l 1RS ,i~:.-.., - ~~'--, 

I 
I 

I I l •'I 1 l =iL . .;~ / «od• ';;I I I \ ""'~ J 
- .. -~-1 - .. ~Iffi7fITT-.E-1.·n:;-.... J-- ·--·--· - - . ---·--- ·--· 

1~~11! IS·~!(~. ll1$!ll<1 ....._ r rr 

1, 

>l:.VN -



· 7 . *li!'ll~/Home Electric 

7 - 1 1Nf~ii~i)'f . .:e- - 7 ii~ l!ill1llll!il!m/Series Moter Speed Control Circuit 
S.M. 

A.C. 
JOOV 

i-f------1-1 
M '-I-+-~-..~-+~~~~-.-~ 

I I 
1...----------~ 

c. 

Rt :22k0, UW 
Rt: 220, 31.W 
c, : 0.047 µF, 200V 
c,, C, : O. lµF, 200V 
C,: O.lµF, SOV 
VR1: SOOkO, UW, 'l'l\\l~ 
VR,: 200k0, 3-fW, PJli<: 
D: 1S2093 

c, 
c, 

TRIAC: SM2D41, 40X40XlmmAI lilci!M!i.ftJll 
S.M. : lOOV, A.;t.1100W, ill:~'!'-.? 
L: 1- ~ -? :1-{ Iv, 100 µH 
~llillilll!lil:.llt Ta=-10-SO'C 

7 - 2 ~l!illml!il!m/Temperature Control Circuit 

c, 

c, 

R1 : 6.8k0, 2W 
R, : lOkO, 3-fW 
R, : ~-" x ?, fi!Jii'ilil.!Jl:-r·soxn 
R, : 4. 7kll, Y,W 
R, : 4.7kll, Y,W 
R, : lkll, Y,W 
R1 : 100, Y,W 
VR : lOOkll, Y,W, iif~ 
C1 : lOµF, 50V 
C, :o.OSµF, 200V 
c, : O. lµF, 200V 
D : 181942 
Q, : 2SA495-Y 
Q, : 2SC373 
SCR: SF1R3041, 40X401 mm7 Iv~ lilc~#Ut 
H: t.-?, Qi!llii!i'ift~~200W<7)t"> 

7-3 :i1U~.A1' •;17-l!il!m/Time Delay Switch Circuit 

+ c, 
OIAC 

C, 20µF, 200V Ry: DC IOOV Ill 11 v-, Roc=IOkO 
C, 20µF, 50V ?:--}'Jv D,-D,: 1S1942 
Rt son. Y.W DIAC: 182093 
Rz 2200, Y.W SCR: SFOR2041 
R, 5600, )1W s,, s,: l>l<jjil>l<Jll:?-1 ., 1-
Rs lkll, Y.W ;i/Uili~rdl; 6tl> 
R1 1000, )1W 
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sea 



8. A'( ·~7:,.. 7•19111/Switching Circuit 
8-1 

8-2 

-f::,.-.1<-?l§lll (1) /Inverter Circuit (1) 
NPN r 7 ;..-y A ;!I (})!loft XV cc 

R, 

~ 7 ;.. :; ;J.. 9. 
Q1 Vee 

(V) 

-R -12 
2 SA 4 9 5 © -0 . 

-Y . 
2SA499 -R -12 

2SA500 -o . 
-Y . 
-R 12 

2SC395A -o • 
-Y ,, 

-R 12 

2SC400 -o ,, 
-Y • 
-GR . 
-R 12 

2SC752@-0 • 
-Y ,, 

-R 12 
2 SC 7 5 2 © -0 ,, 

-Y . 
2SC503 -o 15 

2SC504 -Y . 
-GR . 

2SC372i-0 12 
2SC372G -Y . 
2SC373G . 

Vim 
(V) 

3 . . 
3 . . 

-3 . . 
-3 . . . 
-3 . . 
-3 ,, . 
-3 . . 
-3 . . 

~·I 

Re 

Voe 

v, 
(V) 

-6 . . 
-6 . . 

6 . . 
6 . . . 
6 . . 
6 . . 
6 . . 
6 . . 

Bl! 

R1. 
(0) 

1 k 
• . 

1 k . . 
390 . . 
1 k . . . 
1 k . . 
390 . . 
100 . . 
1 k . . 

-1' ::.-.1<-71§111 (2)/Inverter Circuit (2) 
NPN r 7 ;..-y.A ;!I (});II-ft 

V1 

RL 

AE 

Rn 
(kO) 

4.7 
8.2 

15 

3.9 
6.8 

12 

1.2 
2.2 
3.9 

3.9 
6.8 

12 
18 

3.9 
6.8 

12 

1.5 
2. 7 
4. 7 

2.2 
3.9 
7 .5 

8.2 
15 
22 

·V cc 
RL D1 

Q1 

tt 
RK R• 

(kO) (0) 

3.3 50 
5.6 . 

10 . 
2. 7 50 
5.1 • 
8.2 . 
0.82 50 
1.5 . 
2. 7 . 
2.7 50 
5.1 . 
8.2 . 

12 . 
2.7 50 
5.1 . 
8.2 . 
1.0 50 
1.8 . 
3.3 ,, 

0.39 50 
0.68 . 
1.5 . 
5.6 50 

10 . 
15 . 

Voo 

Vo 

R, 01'-1:t-l'D1 
Vee 1S1588 

~ 7 ~ ~A , [oj] J!ll lE tt 
Qi Vee VBB Von RL Re RK R, 

(V) (V) (V) (0) (kn) (kO) (0) 

-R -12 3 -6 1 k 4.7 3.3 50 
2SA495@-0 . . . . 8.2. 5.6 • 

-Y • . • . 15 10 . 
2SA499 -R -12 3 -6 1 k 3.9 2.7 50 

2SA500 -o . . . . 6.8 5.1 . 
-Y • .. . . 12 8.2 . 
-R 12 -3 6 390 1.2 0.82 50 

2SC395A -o ,, . . . 2.2 1.5 . 
-Y • . . . 3.9 2.7 . 
-R 12 -3 6 390 1.5 1.0 50 

2 SC 7 5 2 © -0 . . . . 2.7 1.8 . 
-Y . . • . 4.7 3.3 . 

•2 sc 3 7 2m-o 12 -3 6 lk 8.2 5.6 50 
2SC372G -Y . .. . .. 15 10 . 
2SC373G . . . . 22 15 . 

-R 12 -3 6 lk 3.9 2.7 50 
2SC400 -0 . . . . 6.8 5.1 . 

-Y . . ,, . 12 8.2 . 
-GR • • . . 18 12 . 
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V.1 

v, 

CK 
(pF) 

100 . . 
100 . . 
30 . . 

100 . . 
,, 

15 . . 
20 . . 

470 
560 
680 

100 . . 

PNP r 7 ::..-;; .A ;!I '7>tl;'ft 

c. 

R, R.e 

V BB 

;1..{,f-:..?'HlfrJI 

t• t, tsur tr 
(ns) (ns) (ns) (ns) 

4 4 20 35 . . . . . . .. . 
4 4 20 35 . . . . . • • . 
3 3 4 10 . . . . •. . . . 
4 4 20 35 . . . . . . . . . . . . 
3 3 4 30 . . . . . . . . 
3 3 3 10 
• . . . . . . . 

' 20 10 25 30 . . . . . . . . 
4 4 20 35 
• . . . . . . . 

Q_, 

PNP t-7::.-y.A;!r(})~1':-

R1 
V BB 

;1. 1 , 7- ;.. pr 'M' 11 

CK Vt t• t, t, .. tr 
(pF) (V) (ns) (ns) (ns) (ns) 

100 -6 4 4 15 10 
• ... .. . . . 
... • . • . . 

100 -6 4 4 15 10 . . .. . . . . . . • . . . 
30 6 3 3 4 4 . . . • .. . . . . • . . 
20 6 3 4 3 4 . . . . . . . . . . . .. 

100 6 4 4 15 10 . ,, ,, + ,, . ,, . . . . . 
100 6 4 4 15 10 ,, .. :,. . .. . 
• . • • • . 
• . . • • • 

Vo 

Yoo 

Vo 



8-3 Jl1R:ii!'.-v 1i-.::r.1<"( ::7'v-? 1§11&/Monostable Multivibrator Circuit 

Cr 
y<>;-Jt-..._ __ -t-~-111--~ 

D1 CKt=Ckt • T(µF) 
T : l1Jf\'ifi1rill 

o 1' 1 :!-- l'D1D2 : 1S1588 

I- 7 / o/ ;<; 9 
!ID » 'it 

Q1, Q2 Vee VKK Vas V1 RLI RL2 RK1 RK2 
(V) (V) (V) (V) (0) (0) (kO) (kO) 

-R -12 -12 12 6 1 k 1 k 12 12 
2 SA 4 9 5@ -0 . . . . . . 22 22 

-Y . . .. . . .. 33 33 

2SA499 -R -12 -12 12 6 1 k l k 8.2 8.2 
2SA500 -o . . . . . . 15 15 

-Y . • . . . . 27 21 

2 s c 3 1 2 ~ -0 12 12 -12 -6 1 k· 1.k 22 22 
2SC372G -Y . . . . . . 33 33 
2SC373G • . . . • . 56 56 

-R 12 12 -12 -6 390 390 3.9 3.9 
2SC395A -o . . . . . . 6.8 6.8 

-Y . . . . . . 12 12 

-R 12 12 -12 -6 l k l k 8.2 8.2 

2SC400 -0 . . . . . . 15 15 
-Y . . . . . . 27 27 
-GR . . . . . • 42 42 

-R 12 12 -12 -6 390 390 5.1 5.1 
2 s c 15 2@ -0 . . . . .. . 8.2 8.2 

-Y • . . . . . 15 15 

B-4 1!iR:ii!'.-v 11-.::r.1<-( 7v-? I Astable Multivibrator Circuit 
NPN 1-7 ;..-;;A~O>:lljt 

C1 C2 

Vo1 

QI 

Re Ro 

Voe 

PNP I- 7;..-;;A~O>iii!l-

C1 C2 

Yo2 

Q, 

Ro Re 

'· 
Vee 

Ct =Ci · Tt Xl0-6 (F) Ti =Q1 '1ltbf\'illfflll 
C2=Cz ·T2XJ0--6 (F) T2 =Q2 '1ll/Jf\'illfllll 

o "" ;1--i'D1D2 :1maa 

Vee 

Rt 

Vo1 

Q, 

Dz 

Vee 

Rt 

Vo2 

Q, 

Oz 

I- 7 /' :/A 9 
Q1, Q, 

-R 
2 SA 4 9 5@ -0 

-Y 

2SA499 -R 
-0 2SA500 -Y· 

-R 
2 SC 3 9 5 A -0 

-Y 

-R 
2SC752@-o 

-Y 

2 SC 3 7 2 ~ -0 
2SC372G-Y 
2SC373G 

-R 

2SC400 -0 
-Y 
-GR 
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ti: 

Rs 
(kO) 

39 
68 

120 

27 
56 

100 

68 
120 
180 

39 
68 

120 

21 
56 

100 
156 

51 
82 

150 

Vee 
(V) 

-12 . . 
-12 . . 
12 . . 
12 .,, . 
12 . . 
12 . . . 

v,, 
R Kl ~--11----+ 

Rs 

VBB 

RT 
(kO) 

10 . . 
IO . 
• 

10 . . 
3.9 
• . 
10 . . . 

3.9 . 
• 

!ID 

Vss 
(V) 

-12 . . 
-12 . . 

12 . . 
12 . . 
12 . . 
12 . . . 

Ctn CK2 
(pF) 

120 50 
66 . 
44 . 

177 50 
97 . 
54 . 
66 50 
44 . 
26 . 

372 20 
214 . 
121 . 
177 50 

97 . 
54 . 
35 . 

284 20 
179 . 
97 • 

!Ii 'it 

RL Rs 
(0) (kO) 

1 k 15 . 27 . 47 

1 k 12 . 22 . 39 

390 3.9 . 6.8 . 12 

390 5.1 . 8.2 . 15 

1 k 27 . 47 . 68 

1 k 12 . 22 . 39 . 56 

Vee 
Rt2 

01 

Cr 
(pF) 

200 . . 
200 .. . 
200 . . 
50 . . 

200 . . . 
50 . . 

ti: 

CJ. 

97 
54 
31 

121 
66 
37 

372 
214 
121 

284 
177 
97 

54 
31 
21 

121 
66 
37 
26 

C2 

97 
54 
31 

121 
66 
37 

372 
214 
121 

284 
177 
97 

54 
31 
21 

121 
66 
37 
26 



'8-5 li!i)~.1<-(7 .Am7 1J •:r :7' • 7 Cl ·:r :7'1§!1!1/Fixed-bias Type Flip-Flop 
NPN I- 7 :..-;;A~ 0):11.g-

Circuit 

kR, 
CK 

Vo1 

YA 
1•;1 l'll •£ tt r 7 / !I !--:-. -- - . ·-- ---,-- -

Qi, Q, Vee Vuu VT RL RK Rn RT CK CT 
(VI (V) (V) (0) (kO) (kO) (kO) (pF) (pF) 

-R -12 12 6 I k 12 56 10 50 200 
2SA495@-0 . ,, . . 22 JOO . . . 

-Y . . . .. 39 180 . . . 
1-----

I k 2SA499 -R -12 12 6 8.2 39 10 50 200 
-0 . . . . 18 82 . . . 2SA500 -Y . . ,, . 33 150 . . . 
-R 12 -12 -6 390 3.9 39 10 15 50 

Vee 2SC395A -0 . . . . 6.8 68 . . . 
-Y . . . . 12 120 . . ,, 

-R 12 -12 -6 390 5.1 56 10 15 50 
2 s c 7 5 2@ -0 . . . . 8.2 82 . . . 

-Y . . ,, . 15 150 . . . 
2 SC 3 7 2 ~ -oO 12 -12 -6 I k 22 100 10 50 200 
2SC 372 G -Y . . . . 39 180 . . ,, 
2SC373@ . . . ,, 68 270 . . . 

1--
-R 12 -12 -6 I k 8.2 39 10 50 200 

2SC400 -0 . . . . 18 82 . . . 
-Y . . . . 33 150 . . . 
-GR . . . . 56 220 . . . 

r 7/:JA. !I 
!iii l'll :;E tt 

Q,, Q, RL RK Rs RE RT CK CT Vee VT 
(0) (kO) (kO) (0) (kO) (pF) (pF) (V) (V) 

-R I k 10 5.6 100 10 50 200 -12 6 
2SA495@-0 . 15 8.2 120 . . . . . 

-Y . 27 18 150 . . . . . 
2 SA 4 9 9 -R 1 k 6.8 2.7 56 10 50 200 -12 6 

-o . 12 5.6 120 . . . . . 2SA500 -Y . 18 10 150 . . . . . 
-R 330 2.7 1.5 27 10 20 50 12 -6 

2SC 3 9 5 A -0 . 4.7 2.7 47 . . . . . 
-Y ,, 8.2 5.6 56 . ,, . ,, . 
-R 330 3.3 1.8 33 10 20 50 12 -6 

2 SC 7 5 2@ -0 ,, 6.8 5.6 51 . . . . . 
-Y . 10 6.8 56 . . . . . 

2SC 372~ -0 I k 15 8.2 120 10 50 200 12 ~6 

2SC372G-Y . 27 18 150 . . . ,, . 
2SC373C;J . 47 27 180 . . . . . 

-R 1 k 6.8 2.7 56 10 50 200 12 -6 
2SC400 -0 . 12 5.6 120 . . . . . 

-Y . 18 10 150 . . . . . 
-GR . 33 18 180 . . . . • 
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8-7 $-' .:i ~ ·:1 I-[§)§ /Schmidt Circuit 
NPN ~ 7 ;.-y;t.:$f (l)iJ!iJ-

------0 

Vo Vo 

1-7:--$1;<.? !ill I'll 1f: :t ;<..{ 77- :--:7"Blfilll 

Q1, Q, Vee V1 Ru RL2 RK RE Rs1 RB2 CK t,. ioff VH* 
(V) (V) (0) (0) (kO) (0) (kO) (kO) (pF) (ns) (ns) (V) 

-R -12 -3 l k I k 10 180 8.2 8.2 50 60 120 -1.0 
2SA49S@-O . . . ,, 15 . 10 10 . . ,, • 

-Y ,, . . . 27 . 18 18 . . . . 
2 SA 4 9 9 -R -12 -3 I k I k 6.8 180 5.6 5.6 50 60 120 -1.0 
2SA500 -o • . . ,, 15 . 12 12 • . . . 

-Y .. .. . . 22 . 15 15 ,, . . . 
2SC372~-0 12 3 I k I k 15 180 10 10 50 60 120 -1.0 
2SC372G -Y .. . . . 27 . 18 18 ,, . . . 
2SC373G .. . . . 47 • 33 33 . . . . 

-R 12 3 330 330 2. 2 68 2.2 2.2 20 20 20 -0.5 
2SC395A -0 .. . . . 4.7 .. 3.9 3.9 ,, . .. . 

-Y . . . . 6.8 . 5.6 5.6 . . . . 
-R 12 3 1 k 1 k 6.8 180 5.6 5.6 50 60 120 -1.0 

2SC400 -0 .. . ,, ,, 15 . 12 12 . • . . 
-Y • • . . 22 . 15 15 . . . . 
-GR . . . . 39 ,, 22 22 • • .. . 
-R 12 3 330 330 3.3 68 3.3 3.3 20 20 25 -0.5 

2 SC 7 5 2@ ·-o . • ,, . 5.1 ,, 3.9 3.9 ,, . .. . 
-Y . • . . 8.2 .. 5.6 5.6 . . . • 

8-8 ,iE.1(Jt-;;(.:ltiitlil§J§/Positive Pulse Amplifier Circuit 8-9 jl.1(Jt-.A:ltlitiil§JH/Negative ·P.ulse Amplifier 
2SA499-R 2SA500-R 2SC408-R Circuit 2SC408-R 2SA499-R 2SA500-R 

i t.:. Ii 2SA495@-R 
J.,.:11 

6V 12k 

l 
'!.EE 12V 

8-10 ~;ji:tfJi\i:~l§Jl!&/lndication Tube Drivng 
(a) ::::. ;; ~111' li.ff!HH4f Circuit 

Nixie Tube Driving Circuit 

"? ~ 1) ? ;<. ?' .{ :t - ]' 
1S34i t:: Ii 1SI588 

Ii<>------~ 

V 1 I 2"-0 ---116-----._---+---+-£ 
= 6V 13 .,__ _ _... __ _, 

2SC780A@ 
'* -:i.J\ 
'!ff 
%" 
l1 

2SA495@-R 

vE,-12v 
.A.tll:fJ1~Jv;<.{J;)t~IJ,, (~lf!fiii) .ljl.{i'[ ns. 

ld tr tau t1 

iE I~ Jv ;<. 1 1 0 50 6. 0 0 4 5 

j!t I~ Jv ;<. I 2 5 70 600 4 5 

l}J f\! ~ J!f ~'B 1111 , -1ot:-+sst: 

. .:i.*T!i,J,J..:JJ'!ll:ff 4V 

¥l'!i!1H&:kJ..:l.J'1!l:I± 2 .5 v 

~ ffe i· CD 2 8 CD 4 3 CD 6. 0 
if CD 6 1 CD 6 5 CD 6 6 

Mc 'Ill: ME t,\' 'Ill: EE -14 OV 
r--------~----· 

iff~P¥~~tii! I tx '.'f: ti 1.5-3.0mA 

liiilE1\l:iilE I /HL#. ti 0.6-1.SmA 
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v, 
6V 

v, 
6V 

(b) 2itff-l'.#.~@llm ( 7 -1 ~ r o ::..-~) /Indication Tube Driving Circuit 

Y1s-3V 

-ssv 
-24V 

2SA502 

th fF ?M JJ!'. ~ Ill! -10"C-60"C 

ti. !T ill: ,J, J.. tJ 1tt EE -4V 

ffl ~ ft :k J.. tJ 'ii;'. EE -2.SV 

lll<'i'f T fi::k. fi:,J,1t»:l't-e 9" ;1 :-- r'!ftEE ±20-±30Vdc 

;r- • r 1t .. :l't-e9";1 :-- , L 1'£'¥' 1-3mA 

'lftt '!It lift ""' t&J {iii _[ jC->J- O.l-0.2mA 

(c) ;f, :t ::.--~.i!i:fi"@li!!/Neon Tube Driving Circuit 

iil!J!l r 7 :--;;:J.? 2SC7BOA@ 
'l!tilli'ltEE Vcc=lOO±IOV 
J..:JJIO!J'il!:EE V1=6V 
-<-:J.,<-{ 7 :J.\tEE Vss=-3V 

;t.:t:--'l!f.P.:J:Tl\Ht 
5£11\'ltl,± Vr=lOOV 
5£11\'lltiil& Ir=0.3A 
:&li:'ll!;fllllli;'ltEE VN=BSV 
:&li:lii':1'<.tl:1i!:EE V,=55V 
~llllil!:¥1Jl.Uit Rs =220k.0 

(d) r~-1 o ·;1 !- 7 ::.-- 7",1i'HT@JM41'./Pilot Lamp Driving Circuit 
Vee 6V 

-( 161 )-

iil!J!l r 7 :-- ;; ;t. ?2SC367«l) 
!lillilii':EE Vcc=6V 
J..:!Jl!IHi'bi!i'.EE V,=6V 

7:--7'8 
5£11\!ILEE Vr=6.3V 
jEl'!fl[iJI& lr=l50mA 



2A 

9. 'lli1118llll /Power Supply Circuit 

9-1 :iE'.'llJ±tlilfif§Jl!i (1) 12V 50mA 
Constant Voltage Power 

Circuit (1) (12V,50mA) 
2SC504 2SC372@ 

Vo=l2V 
<i::i (0-50mA) 

+ .;. ~---+-~ 
0 - "' 

9-3 ~'lll±'llilfif§Jl!i (8) 24V I.SA 
Constant Voltage Power 
Circuit (3) (24V, l.5A) 

280111 llE 2SC372@ 2SC372@X2 

+ 

Vo=24V 
(0-1.SA) 

500µ 

Jlifllllililli:-70"C 
lliiW\l'.lf!'it 2 "C/WOJ:lilcll\'.ff (f§ll.Uf200X200X2mm' 

OJ 7 Iv< .=. '7 A;flil) Z,ffl!JT o 

9-2 ~-J±'llilfif§Jl!i (2) 12V IA 9-4 
Constant Voltage Power 
Circuit (2). (12V,1A) 

~-l±'llililB!l!i (4) 24V 2A 
Constant Voltage Power 

Circuit (4)(2V,2A) 

2SC521A llE 2SC521A ll< 2SC372@X 2 

V; Vo 
20-25V 12V 

(0-!A) 

Jlifll!lilVi'. Ta=-20-70"C 
ll!ll\'.l'.lftt 2 'C/WOJ:lilc~ffZ,fflllt" o 
(~LU! 200X200 x 2mm• OJ7 Iv~.=. '7 A flit 

V;= 
28-38V 

V0=24V 
(0-2A) 

500µ 

ll! 200mmX200mmX2mm7 Iv~.=. '7 A:lilcll\'.;ffi 
{fill (l!l\l'.lf!'it2"C/W) 
l'\lllllU Ta=-20-70"C 

9-5 ~._J±'ililillB!l!i (5) o-aov 1.5A Constant Voltage Power Circuit (5) (0-30V,l.5A) 

1N3193X4 

"-g. + s 
0 -.. 

l!E~l'.lf!'it2 "C/WOJ:/ilciW\ff (~Lt.1noox200X2mm'OJ71v ~ =-? Mlii) Hl!l!lt" 7.> 
llE l!Eili&l'.lf!'it6 "C/WOJ:/ilciW\ff (W!li.1;1.'100Xl00X2mm'OJ7 IH -=-? A;!Jii) Z,fflllt"o 

fl>lllltlftt ro<Smfl 
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** ~----=-, 2SC524-R 

2SA495@X2 

2SC372@ 

son Jon 

2SC372@X2 

+ 200µF 

Vo= 
0-30V 

~ :i!Mf 
·~ RJ~ 

lo= 
O-l.5A 

'J ·17'Mlt!E v.,<I.5mV (p-p) 
ii:il.l\'lt!E~J!J (±10%) l=J: olll;fJ'llt!E~llJ .dVo<2.5mV 
Jlifll!liruj'. Ta -20-70'C 



9 -6 JE:'l!llJ.±'ijjjlEJ§ (6) I ~30V 5A Constant Voltage Power Circuit (6) (l-30V; 5A) 

AC 
V;=IOOV 

IOV lSlSBS + 200µF 

IS1585X4 + 

-= g 

2000µF 

~Reset 
? 

2SC519A x 8 * 

* : 200mmX200mmX2mm7 Jv ~ "'- '7.L..lilO!!J!i'i~lll (!?!;t.i!:t;\; 2 "C/W) 

+Vo= 
J-30V 
(lo= 
0-5A) 

c: 

2SC372® c: I ;;"j 
~~ 

ii.) tll 1J'i!lJEiJ< 0 -17V (?)!c~{H= Ii S. W li30V 7' ·y 7".-iU!l L, 17-30V(7)J;j;',{l-1=· 1±50V 7' •y 7".-iflll Li T 

-7 ?Jv7'-''-f 7v-7% 
DC-DC :::J/'-'<-:S>'IEJJ!& (1) 
50V 3W (V;=l2V) 

Multivibrator Type DC-DC 
Converter Circuit (1) 
(50V,30W (V,=12V) 

Vo= 
+ J_ 50V 

V;=l2V + 
T : TDKi\iliHsA P30it9 7 "- 71 r ::i 7 
N1, Ni: lOT 0.32mmp 
N2, N2: 43T 0.28mm¢ 
N3, N3 :2T 0.25mmp 

-l6!11'JliJilli.~ f=lOkHz 
Ii~$ 1]=80% 
J;jjlllJ" Ta=-20-70"C 

9-8 ?Jv7r<17v-7m 
DC-DC :::J~.u<-:$>'@§ (2) 
300V 40W(Vi=12V) 

Multivibrator Type DC-DC 
Convertor Circuit (2) 
300V,40W (V,=12V) T 

1N!l193X4 

T: J.fl:zRNE( v)' 7'o1 )::i/R-60 
N1, Ni : 20T 1.0mmp 

-let!<Jlililli~ f=lkHz 
Ii~$ 1J=70% 

Vo 

N2 : 550T 0.32mm¢ 
N3,N3 :6T 0.32mm¢ 

!liJlll!iJl.!J( Ta=-20-70"C 

llE : 100mmX100mmX2mm7 li.o ~.::.']An!(~ 
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9-9 "?1i-7;<'"1'::1v-?m 
DC-DC ::i::.n<.....:918111 (S) 
SOOY 40W (Vi=24V)-

Mi.iltivibrator Type 
DC-DC Converter Circuit (3) 
300V, 40W (V ;=24V) 53dB) 

2S C52DA * 50 

N'1 
lµF 

2SA52DA* 50 

+ u... 
:t. 

0 

::: 

9-10 711-7;<-(::tv-~m 
DC-DC ::i:n<-~18111 (4) 
300V BOW (Vi='24V.) 

Multivibrator Type 
DC-DC Converter Circuit (4) 
300V,80W (V;=24V) 

T 

2SC520A llE so 

2SC520A llE 50 

+ ~ 
0 

- 0 

T: JflzRNE( v? fl o-{) ::J 7R-4S 
N1, Ni: S2T 0.8mmp 
N2: 71ST 0.32mmfl 
Na, N3 : ST 0.32mmfl 

~!l<JllliJU!: f=lkHz 
Ml$ 71=80% 

T: JflzRNE( v? fl o 1 )'::J'T R-60 
N1, Ni : 39T l.Ommfl 
N2: 550T O.Smmfl 
Na, N3: ST 0.32mmp 

~!illl!Ui: f=lkHz 
tt1*1 71=80% 

Jllllll!U Ta=-20-70'C .llifll!IU Ta=-20~70'C 

llE : lOOmmX 100mmX2mm7 Iv a.::.? A1.&IW\;!Jitft}ft lli: 10mmX100mmX2mm'Tlt-a .::.?Al.&~;!Jit{!f!J!l 

9-11 'TJl,.7;<-(::fv-?m DC-DC ::i:n<-918111 (5) 300V 130W(Vj=24V) 

Multivibrator Type DC-DC Converter Circuit (5) 300V 130W (V ;=24V) 
TT 

100 

2SC522 

lµF 

2SC522 280110 

m110 : itl'.~ll:tJc 2 'C/W Q)l.&l!Mm~m 
.2SC523: i!l\~l'JC6 'C/WQ):lili:it/',~J!l 
T: :li!:zRNE( v 7 fl o-{ )::J7R-60 
N1, Ni : 39T l.O.,;_; 
Nz: 550T 0.5mmfl 
Na, N3 :5T 0.32mmfl 
~!!lffllilUI: f=lkH~ 
~- 71=80% 
F.lll!IU Ta=-20-1o'C 
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113193 X4 

Vo=300V 

+ 
IOOµF 



10. iitlfi:ttHi181H/Low-Noise Amplifier Circuit 

10-1 ~ff:lltll§.1111 '.lllEEf!JftBOdB/Low Noise Amplifier Circuit (Voltage Gain 80dB) 

2SC1000® 2SC373@ 2SC373@ * t.: I;!: 2SC13BOA * t.: I± 2st4DO-GR * t.: I± 2SC400-GR 

10µ 10µ 
+ ~ 

56k 

:t-7":.-Jv-7"fil1' llOdB 
]..:IJW!·lll~1':1± 2.5µV(Ra=l0kll Af=O.l-30kHz) 

10-2 iti.A.1l:l~Ui:~t.li!if:lt!li>ll§ll& ~f!J;l!J. 26d~. 
/High Input Resistance Low Noise Amplifier 

(Voltage Gain 26dB ) Circuit 

~ 
co 

"' 
+ -

2SK12-R 2µ 

A~l--+~-.~~-;:-\-<--t-~ 
0.01µ 

lµ 

- + 
45k 5µ 

:t-7":.-1v-7"f!Hlj. 45dB 
A.:IJ!J;lli: 30MO (f=lkHz) 

2SC1000@-GR * t.: I;!: ~·~1380A-GR 

+ -

5µ 

•~mJ& 0.5dB (f=lkHz, Rc=lMa) 
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Vee 
12V 



11. F E T .a- JD\.' f= !§1§ /Circuit Using FET 
11-1 FETiiUl\!i:J:i1lllfll§J§ fl1J:f!J1!J 62dB ~,M,,llHi;-1} -lmV 
FET Direct-Coupling Amplifer Circuit Power Gain 62dB, 
Minimum Detecting Signal - lm V 

. . . 2SA500@ 2SC400-0 
2SK12-R, 0 i Ht 2SA495@ i t.: Ii 2SC372@0 'f. Z~ 

5.lk lk 

tl:l;IJ 

G 

11-2 FET~lfl:lf!Hi@§ (1) 
'lil±:filj~ 26dB 

FET Differential Amplifier . 
Circuit (1) (Voltage gain 26dB) 

2SK12~R 2SK12-ftit.:limm 
Yoo 

15V 

A)J I G G J-;IJ 2 

IM lk 

2SK12'7:>,<17 7. ¥ v1 :--'lltmc{ili:'!'. ¥ v1 :--11tmc'7:>ili!J!'tUbo';': i: "'<>{ill 
J;J.J:l=jgU, ]' v1 :--11tmc1=jl_(7)jli!J!'f*~H~t~-1t. ;kfJiVBE (7)~f,j\~ 
t;!§Rt :i. .1: 7 i.: L. -c, lli!J!'1illf11L., tl:ln<?iJllll'.I' •J 7 r H~i.ll<L. i -r 

~ r· ~!OOk 
l' 

30k ~ 

11-3 FET~lfl:l\i!llfll§I§ (2) 'liEE:fiJ# 16dB 
FET Differential Amplifer Circuit (2) 
(Voltage Gain 16dB) 

11-4 FET~a1J:J:i1l!J!!l§J§ (3) 11V±:filj1!l} 26dB 
FET Differential Amplifier Circuit (3) 
(Voltage Gain 26dB) 

V SS 
-!5V1 

2SK12 2SK1H Ht2SK18 '2SK18A 2SK12-R 2SK12-R i t~l:t 2SK1B, 2SK18A 

}..;IJ! 

JM 

V00=+ 12V 

56k 

Vss=-12V 

1!i:EE ]' IJ 7 1-
(Vn/Vss) 0.9% 

30k 

2SC372@ 
G 

27k 

},_}JjjUJ:~ r· IJ 7 r 1!ltfE 
(Vn/4T) 40µV/"C ' 

1!i:J± f' I) 7 1-
(Vn/Vnn) 0.04%, 

Vo : A.:!Jll'!:l!I: I' •J 7 I- ft!± (V) 1il!fflFET'7:>-<.7-;1;11.fl\ loss '7:>&10%J;(fi'l i: L. i T 
#)JlJJt CMR=76dB ( .1Inss/Ioss =10%) 

11-5 FET=i&~lfJ:l\i!llfll§I§ 'llff;f!J1!J 34dB (:;t-7':.--1i.--7';flJ'11J. 53dB) 

FET 2-Stage Differential Amplifier Circuit, Voltage Gain 34dB (Open 
2SC373@ ;t t~ Ii 2SC373@ it~ Ii 

2SK12-R 2SK12-R H 1±2SK18, 2SK1BA 2SC400-GR 2SC400-GR 

30k 30k 

lk 
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Loop Gain 53dB) 
2SC373® 

i t.: Ii 2SC400-GR VI 
15V 

Voo 15V 

.A.712 

V SS 
-15V 



11-6 FETEJ.IU!lb•tll§ll,& :t-::f:.-Ji..-7'"HI 98dB 
FET 3-Stage Differential Amplifier Circuit (Open Loop Gain 98dB) 

28115-R 2Sll5-R.it.::1;1:~m:1 2SC373@ 2SC373@ 2SC373@ 2SC373@ 2SC373@ 2SC373@ 2SC373@ 

40k 40k 

J..fJ2 100 100 · 

70k 

30k 

I- 7 /;:; 7- 7 2SC3Z3®"'ft ry I~ 2SC400-6R >:!-ffffl-c· il' ;J; T 

11-7 FET-T=i •yr~-:tttl!ii@H 
FET Chopper Amplifier Circuit 

2SK12 

}.:fJ o--~"'1111 f--i 

--uu-u= <>-f 
0--- - - -- -
J1J1Jl. 

G 

lil!Jtll~jjfl 

@] ~ 

Rs . }.:IJJ~Urn~~ I' 1) 7 I- 'lftEE 0.3µV/'C 
(i:J.iU[Jlll O'C-60'C) 

11-9 FET?-1v-l§lH (1) 
FET Timer Circuit (1) 

2SC400 it~ ii2SC372® 2SK12 2SC400it.:1;1:2SC372® 

15k 

. '20k 

5M0 
~ 

-12V 

15k 

150k 

t=KCR 
X=0.8 

tH:IJ 

20k 
V1 
!5V 

IOOk 

2SA500-GR 
i t.:l;l: 

2SC495-GB 
v, 

-JSV 

tt-8 FET7 IJ ·:.r 7°7 Cl •;.r ::f@H 
FET Flip· Flop Circuit 

2SK12 2SK12 

VT(max) =20V 
'vT(min)=4.5V VT: I- lJ tt'i!L!E 

( ~ 'J ttJllli!Ulc f=0.5-lOOkHz) 

11-10 FET?-1v-@H (2) mbf!;ll'3'r.1JtO~ 

FET Timer Circuit(2) (Operating Time 10 min.) 

2SK12-R 2SC372@i t~ 1;1: 2SC400-R 2SA495@i t.: 1;1:2SA500 

!50k 

IOOM 

12V-;-

~20~ 
,l - 33µ 

_J N.O. 
181588 560 

N.C. 
SW2, , ·SW1 22 

I I 
rL.._...+-~~~~..._~~~~~-4---',__-'-' 

I I 

... _ -- - - - - -------- -- ---- --- -- - __ J 
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12. ~Ji!iHitjfQtil§Jlll/Low Frequency Amplifier Circuit 

12-i RCMit:lltllBlll 
RC Coupling Amplifier Circuit 

2SC372@ 2SC372@ 
Vee 12V 

- + 
5µ + + 3µ 5µ 

'i1V± "Hll- 48dB 
ii,. (f=8Hz-2MHz 

12k 19k 2k Rg=lkO) 

+ i iHU! 15dB 
820 

50 

0 

f2- 2 Ali$-'~~.n-tl1.J:ll4111Blll (1) 
Po=55mW 

Class A, Single-Power Amplifier 
· Circuit (1) Po.;55mW 

2SC372@ 

Jl\lllUi: lkHz 
thf'F1lli!C 15mA 

3k iiit;ldl:fJ:fiJ~ 44dB 
~ilil;li!llllltmU% 
<-=*111:11~) 

Vce=l2V 

1.2- 3 A&$-':-- ~J1;tl1.J:lltllBlll (2) 
P0 =75mW 1.2- 4 BR:f•y $-' .:i. :fJ1;f11.J:lltll§lll (1) Po =200mW 

Class B, Push-Pull Power Amplifier 
Circuit (1) Po=200mW 

2SC372@ 

Class A , Single-Power Ampljfer 
Circuit (2} Po=75mW 

2SC3B6@-R::t t:.1;1:'2SC367@-R 

lk 

Jl\lllltlc lkHz 
11.Jf'F'lltm 22mA 
:lil*'llt:IJ"1~!!- 31dB 
~i&;ill'!l!til! 5.1% 
(;lt;klll:IJ~) 

T 

II 

+ -

RL 
i50 

Vcc=6V 

50 

lk 

12- 5 Bii:f•.:1$--.::i. :fJ1;'111.J:lll)ll§I§ (2) Po =400mW 

Vee-12V 

Cla·ss B, Push- Pull Power Amplifier Circuit (2) Po=400mW 

2SC367@-R :t t~1;1: 2SC366@-R 

50 

li\l!IU!c lkHz 
tbf'F'ltlire 140mA 

RL ( 2Jil1)'J'~fill) 

Jl\ll!Ui: lkHz 
il!Jf'F'itmf 20mA 
( 211/lll)'J'~!ill) 

~t:t.J:f!H!J. 30.ldB 
~i!11;Jililllti'R 2.8% 
(ti<:lll:l111\i) 

~o J'lt*'lt:IJ"H4 2ldB 

lk 
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Vce=SV 

~;Wjill!llt.il! 4.7% 
(:4\t*lil;/111\i) 



12-6 I- 7:;A•*A&'ll:t.J:l14rilEIR Po=5W(V;=0.4V) 
Transformer-Coupling, Class A Power Amplifier Circuit 

2SC372@ 2SC520A 

l.5k 

3.3k 

250 

+ 50µ 
50 

+ 
33 500µ 

mJJllliM.IJ.!'. Ta=-20-60°C lk 

12-7 f-7:;AMi*B*itl:t.J:ll4rilEIR Po=7W(Vi=0.6V) 
Transformer-Coupling, Class B Power Amplifier Circuit 

2SC372@ 2SC524 

5k 

10µ 

1500 
10 

3k 

+ 
·- 500µ 10 

lllll!llB Ta=-20-Go·c lk 

12-8 A.:t.J I- 7:;A'f"1"SEPP'll:t.J:llffilEIR Po =20W(V;=t.5V) 

SEPP Power Amplifier Circuit with Input Transformer 
2SC524 2SC520A x 2 

50µ 

1000µ + 400 

10 

100 

~Jll!H Ta=-20-60"C 
0.005µ 
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! J!W{ll-'ij-Pij' 
30-50mA 

0.5 

+ ·-

500µ 

0.5 

Vee 

28V 

RL 
1() 

Vee 

18V 

Vcc=46V 

R~ 
10 



13 ~JiHBi:~:t.J~l!ll§l~/iIF 
13-1 

Power Amplifier Circuit 
50MHzAM/FM IOW~::IJ:!\\\l!film~ 
50MHz AM/FM lOW power Amplifier Circuit 

PA 
2 x 2SG517 

~~~~~~, I P;.=0.2-0.3 50p 

% 

L1, Sm¢ ::i/-}..ij;f(c/, 4Jill\t''1')X!;, ij-;lJvff!i! (0.6mmn, '-'-!vi'1-t 
L,: Sm¢ ::i/-}..9 ;ti\:'./, 41illlt'5iii#,5, .:r:j-;lJvff!i!(0.6mm¢), '-'-lvl'1t. 
L, : 8m¢ ::i /-}.. ry ;tic/, lOlillli\'%<#.5, .:r:j- ;I Jv¥Jjt (0.6mm¢) 
L4, L5: O.Smm(> .:i:-J- ;J 1vffi!N, 8 mm<:fi ~;ir.. 8 llil~~?(f~ 
L,:i.omm¢, Ag;l·y't¥t, 8mm¢"';t;;, 2.5[0J;z,...,-;z_Jl,t 
L1: l.Omm¢ Ag/ ·y't;';'it, 8mm¢ ~;c,, 6Jill;<.-"<-;<.Jl,5 
RFC, 3 µ H 

13-2 175MHz FM IOW~::IJ:!\\\llfilm~ 

Vcc=12V 

2SC998-2SC1169-2SC1242 175MHz FM lOW Power Amplifier Circuit 
j=l75MHz :A I- v- I· 3 .f.Jt~j:J:t(f1~lil@H# 

f =175MHz 
Z;=50 n 
P·=0.2-

, 0.3W 

f=l75MHz 

2SC998 2SG1169 

L,: 2T, 1.2¢, SD, 2P, lill/·y'l'Wf•H!i! 
L, : 2 T, 1. 2 ¢ , SD, 2 P, >:!U ., 'l'i~ff!i! 
L,: lT, 1.2¢, SD, 2P, ill./·y'ti~k;Jj( 
L 4 : 3T, 1.2¢, SD, 2P, lil!;l ·y'tj,Jff;Jj( 
Ls: 2T, 1.2¢, SD, ·2P, lil'!.I ·y'tiMffJi! 
L,: 3T, 1.2¢, SD, 2P, lill./ ·y'tjM*!i! 
L,: lT, 1.2¢, SD, 2P, lil'l/·y'tieH'!l 
L 8 : 2 T , 1. 2 ¢ , S D , 2 P, lil1. ;< ·1 'I'>~*¥ 
L, : 3 T, .1. 2 ¢ , SD, 2 P, $.I ·1 'l'i~*!i! 

RFC,: GT, 0.8¢, 7D, .:r:j-/Jvjl]>ili! 
RFC,: 6T, 0.8¢' 7D, .:r:j-;lJvo~>li! 
RFC,: 6T, 0.8¢, 7D, .:r:j-;< Jvj~*''it 
RFC,: 20T, 0.8¢, 7D, .:I..7;1 Jv}foll>lt 
RFC5 : 20T, 0.S¢, 7D, .:r:j-;< JvliliJffJl! 
RFC, :20T, 0.8¢, 7D, .:r:j-;lJvlifiJW. 
F.c: 7""71 J. • ::i/ (7Hl'..: 4mm 

f'ltl':: 2mm 
~;;; 2mm 

13-3 175MHz FM 20-25W~:JJ:!\\\l~ililml!& 
175MHz FM 20-25W Power Amplifier Circuit 

2SC998 2SC1241 2SC1378 

Zt=50!1 I 
,, ~>'• , o, 

C1-C6 : 20pF MAX -1::7 ~ •1? ;v<1) :i / 
C7, Cs : 20pF MAX..:r.. 7-.re lJ ::i :.--

C.,-C,,: IOOOpF§l:iifp ;..-7;..-1j', O.OlµF :;!f;.'91J 
L1: 2T, 1.2¢, SD, 2P, liJ,l/ ·y'l'•~W. 
L 2 : 2T, 1.2¢, SD, 2P, liJ1.;< ·1 'l'i~>l!l 
L 3 : IT, 1.2¢, SD, 2P, Ml/ ·y'l'>~i>ll 
L 4 : 1 T, !. 2 ¢ , SD, 2 P, ~JU •y 2t ~~f;Jj[ 
L 5 : IT, 1.2¢, SD, 2P,'>!JU•1'1'liliJ>l!l 
L 6 : 3T, 1.2¢, SD, 2P, Ml/·1'l'!i!•*J1. 
L 2 : lT, 1.2¢,.SD, 2P, liJ,l/·1'1'i~f;!l 
RFC:;liW, 500!1~/IJ ·y fi.lf}Jtl;:0.5mm~·.:r.7;1Jv,j!j!!OTW1li 
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Vcc=!3.5V 

f =175MHz 
Zo=50!1 
Po=l3W 

Vee 



~~2~mz I Po=l5-20W 

c •. 

13-4 175MHz FM 35-40Wl:l:l:t.J.IJ.ltl:t.J~tH11811i 
175MHz FM 35-40W Power Amplifier Circuit 

2SC1189 2SC1242 

C1-C•: 30pF MAX -t 7 ~., ?,< '! ::J ;.­
Cs-C1: 30pF MAX .:i:. 7-,< •J ::1 ::.-

C10-C12: lOOOpFJltiifi::J;.-7::.--tt, O.OlµF:;!li.JIJ 
Li: ST, 1.2tl, SD, 2P, ll!l.;t ·1kill*1i! 
L, : 2 T, 1.2; , SD, 2 P, ll!I. ;1 ., ol\'jj*1J! 
Ls: lT, l.H, SD, 2P, iV ·1kil*1i! 
L,: 2T, 1.2;, SD, 2P, ll!l.;t•ykjiij*1J! 
Ls: lT, 1.2;, SD, 2P, ll!l.;t-,kjj*1J! 
L,: 2T, 1.2;, SD, 2P, li!l.;t ·ykjj*1J! 
Lt: 1 T, 1.2il, &D, 2P, !ill;t -,ktll>lli! 

2SC1379 

RFC: MW, 5000 'I •J ., !'la;l'Jt~0.5mmil .:i:.r;t 1Vl!ii!20T'lti~ 

13-5 175MHz FM 5o~sowl:l:l:t.JR.lll:t.J:ieliwi 
175MHz FM 50-60W Power Amplifier 

2SC1378 

C1 30pF .:i:. 7-,q ::1 ::.-, 30p -t 7 ~ ., ? => :;.-,;lf;91j 
C, 20pF.:i:.7-,<•J ::J:.-
c, 40pF .:i:. 7-,< 'I ::1 :.-

c, 40pF .:i:. 7-,< 'I ::1 :.-

C, 50pF .:i:. 7-,<•J ::1 :.-

Li, L,:2T, l.Oil, SD, 3P,ll!l.;t-,ol\'jij.fli! 
Ls: 2T, 1.0il, SD, SP, Ag ;t ·1kjj>i!! 
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Cs 



I ,-.. 

~ 
'-' 
I 

J.,.:f]50{) 

CN7A BNC·P 

CN7 BNC·LR 

2SC1077 
3D·2W 

(it.) ill 
1. tli.ltt..: ~ jf!;lJ'i.lil/2W 
~·~m~~~~~~J9~~~ft~~~~6 

18-6 7-vl::'.VHF;m; (220MHz;m;) IJ =..77~';1 
VHF (220MHz) TV Linear power Amplifier Circuit 

.,!OW tf.ll~fi (.:t.:: -:t ~ 

2SC1077 

HVSF3 

12 TR3 le 

-----~ +28Y ----;t 

4 3 
0 0 

0 0 
8 7 

(~it 
:l<IA!il), 

!OW 
lfl1J 
CHZ 

BNC·P 

3C2W 

CN4 
DCIK 



13- 7 470MHz FM 5 Wtl:t.Jif!ifiil§ll!& 
470MHz FM SW Power Amplifier Circuit 

TRIP 
2SC1165or 
2SC1001 (0.4-0SW) 

PA 
2SC1001 

(l.5W) 

PA 
2SC1121 fo=450MHz 

Zo=500 
Po =5.5-6\'I 

C1-C10 : 20pF MAX -t 7 ':. ., ? ,< •J " / 
C11: O.OlµF, 470pF ;Jf;,J'tj 

L,: 2T, 0.8¢, 8D, 2P, @;I ·;o\'oJiil&!il Vcc=l2.6V 

c.,-c,.: IOOOpFJ'tiili:J -,.,7;..-"}-, O.OlµF:lHIJ 
L 1 : 3T, 1.0¢, SD, 2P, jjl;l·;o\'i~#E! 
L 2 : 1 T, 0.8¢, SD ~U ·;o\'i/il.i!t 

L 6 : 2T, 0.8¢, 8D, 2P, @I ·;o\'o~*l! 
L 7 : IT, O.S¢, SD.,, 2P, §li; ·;o\'oMIJll 
L,: 2T, 0:8¢, SD, 2P, lllU·;o\'iMfJi! 
L 9 : 1 T, 0.8¢ , SD, 2 P , >JU ·; o\'>M*'i! 

L,: 4't, O.S¢, 5D, 1.5P,Mil;1·;o\'~JiilffJi! 
L,: 2T, 0.8¢, BD, 2P, Mil;1·;o\'i/il#Ji! 

RFC: J.{W, 220 0 '/ 'J ·; t'flHJil:, 0.5mm¢ :X.-f' I Jv&J!l!OT '$~ 1' 
R1: ;.{W, 200 

PA 
2SC1001 

13- 8 470MHz IOW ~:t.J:Jtllfil§ll!& 
470MHz FM !OW Power Amplifier Circuit 

PA 
2SC1121 

PA 
2SC1122A 

11 =470MHZ 
Zo=500 
Po=l5W 

1 
Vcc=l2.6V 

C,-c,: 20pF MAX -t 7 ':. ., 1u< •) "/ 
C1-Cs: 20pF MAX .::r.. 7-.1{ tJ :i ::..--

L,: IT, 0.8j!, 5D, I.SP, illU·1o\'i/il#Ji! 
L,: '7.. f v- f, !Smm, 0.8mmj! ilf'l;I •; o\'>Jiil,j)j[ 
L, : 1 T , 0. 8 i! , 8 D , I. 5 P , 1!l I ., o\' >M,j)j[ C11-C.,: IOOOpF .!l'iili" :..- 7'/-+J', O.OlµF ;J[J71j 

L 1 : 2T, 0.8¢, 5D, I.SP, jjl;l ·1o\'i~~~ 
L,: 3T, 0.8¢, 5D, 1.5P, JiJU ·1o\'M•UJJt 
L, : 2 T , 0. 8 ¢ , 5 D , I. 5 P , !if! ;1 ., o\' ·~*lil 
L,: 2T, 0.8¢, 5D, 1.5P, !iIU ·;o\'oJiil*l! 

RFC: ;.{W, 2200 '/ '} ·1 rl.l!:tJil:0.5mmi! :r.-f' I Jv*!il!OT '$~ 

13-9 

2SC1122A 

p, =5W 
~~~~i~Hzl0-IC1 

C,-C,: 30pFMAX -t7 ':. ., ?,<IJ "/ 
Cs, c,:2opFMAX:r.7-;<lj:J/ 

470 MHz FM 25W ~:t.J:ll!llfil§ll!& 
470MHz FM 25W Power Amplifier Circuit 

2 x 2SC1122A Ls 

I =470MHz I Zo=500 
Po=25-301V 

C1 

Vcc=12.6V 
L,, L,: '\_ ~ 

C1: 30pFMAX-'- 7-;< IJ "/ 
L1: 1.5T, O.S¢, SD, 2P, il!>I ·1 o\'i~*lil 
L,: 2T, 0.8jl, 5D, 2P,l>V·1o\'i~i!lil 
Ls, L,:J.5T, 0.8¢, SD, 2P,!if!;1·1o\'Ji/il#Ji! 
L1, L•: 2T ,0.8¢, SD, 2P, jjl; ·; o\'oJiil,jlj! 

4mm-fi ~ 
RF~~;r.,1Jllj~mm¢or.-f';IJJ..o,jJj[8T 

\ ~Zn~~ 
RFC,: 7',W, 2200 'l 'J ·1 V'!l£tJil:0.5mm¢ :r.7 ;1 Jv,jlj!'/fi~, IOT }i'W2200 

. -(173)-



I r--, ,_.. 
~ .._, 
I 

13-10 700MHz 7v ~UHF;m;~fijfi IJ:. 77::..-7° (3 W J!*:f*;i;!Di{ii) l:l:dJJfi 

'7-{Yv-? -

CNI i I 
@--i<r, 

Z,= 500 iiN 
P,=D.2W I' 

f=7DDMHz I 

(!£) 

I 
i 
I 

l_____2wi~1~~ -~--~~-

(1) *~PliflllilH= J: o 
( 2) IQ! 1±4700pF <7Jl;l:it!! ::i ;..- 7' ;..- "I" 

r.iie >:t ~ l.lftt1;1: ~w 
( 3) 'i!l:il!i'f •-? (CHJ02, 

CH202, Cl:_l302, CH4~2, CH473) 
li2200 l=:r.-t ;l lvt\UUo!I!! < 

700MHz Linear Power Amplifier Circuit for UHF TV Transmittor (3W Video Peak Power) 
---- TR201 _________ ---ni3ii1------, 

2SC1196. ~ C/~1 2SC1197 C310 !OOOp i 

BIAS 

~A/4~_1Y _....__ _ 11 r.!, 

oul 
I 

l 

-§~$ _____ ·_4:sv 
-----, 

DU:!, CN2 

11 I I ~r 

;i 1 
~ 

0 

"' ... 
~ CD402~ 

181515 I 'f 

~ i 
I 

-it-'f.i i..--;;-

r:f}J CN3 CN4 
@ @Zo=5Do 

1 =700MHz 
Po=3W -

IDL3W 
'E='? 

CNS 

CH403 
~ TPI~ tlltJ7-;r. "J? 

I 7-7. 

I 

+28V ____ _J 
C417 

100µ ' -
CNID 

SHOO! 

RI llH20o (lOW) 
7-7. 



13-11 700MHz.A r IJ •.:t:17..f~lfl:1J§IJm 
700MHz Strip Line Power Amplifier Circuit 

<f > 
Zo=500 

Zo=20n 
/ 0.206.l 

C 1-C,: C:;z. J.:;-)[J:r.7-,<1J:::i/ l4pFJohailson 
c,-c,:+•y7'::J/•f'/-lj' lOOOpF L7:J 
c,:nilli:::i/j'/-lj' lOOOpF J,."j:J 
Cs: \ltlil'::i >''i'>'~r lOµF 
lillilfl;t7u-?"7;z.j1"J51'HHIZ (•=2.7) l:i'f'l;I(; 
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C RFC Vee( +28V) 
7~ I ~c, 



IJ 7 ~ 7 ;,; :::X. 7-t- - I- /Reactance Chart 
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ROTATE 

READ 
x-;y; 

Example: 
(All VALUES NORMALIZED) 

.-( a ? :.... A 7-? - I- /lmmittanee Cha:rt 

READ z:o:y, 

-( 177 )-

PLOT or READ PLOT or READ. 
-x.+s--1- +x,-e 

OTATJON 



A [- IJ •y 7'7-'f ~©!Wftt-'f ~ l::'.'-9'~ A {'7 ;r_ 7-) 
Microstrip characteristic impeadance (Calculated from work of' wheeler) 

~ 1- 1J ,,-j''j.{ /~l!jl:Q</.t»Jiil- (W/H>OJ) 
Wide strip approximaticin 

200~ 

180 ~ 

!60r---+--+---+><.,e"" ,+++--+--+-! 
~ ,, 

140~ <'H-H.H+---+--+---+-+--+-+-H+--+--+-H-H4+1 

~~~::si_,..,,_+tt+"--+--t-+-++~~----+--+-+++H-~ 
120 = 

~~~&;;:;al![E5;:E:Eta:tt!±=::E:l~El!l 
100~5 

ls;::g 

Q,l 

0.01 

:s: 
~ ::sJ 

~'S 

~ llii~ 
Z 3 4 5 6 8 l 2 3 4 5 6 8 10 2 3 4 5 6 S!Q() 

W/H 

;i, 1- •J ·y-f71 /~l!lli>'~''tl;'\} (W/H<I.O) 
Narrow strip appro:itimation 

3 4 5 6 7 8 9 0.1 
W/H 

34567891 
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14 ~;JC~-f:t- r /Light Emitting Diode 
14-1 TTLl::J: o.li~UJ'iJIJ 

Driving Circuit by TTL IC sv 

-~ 14-2 OP AMPcGATEJ!-ffl\.•t.:~:Hift;f. (OPEN COLLECTOR OUTPUT<1lhiJ'W) 
/Classification lndfoator with OP. AMP. and Gate Combination 

5V 

V R2 0--t----t 

l/2TD3404AP TD3410 Px2 

A. 1! v "' Jv lHf 
v •• v., v., > V;,, D1 

v .. v., > vi,, > v •• D2 
-·-·--· v., > Vilr > v., v •• n, 

y,.,, > VR3 v., v •• n. 

t.:t.!t..J...:!Jv"'JVI! l3V>v, •• Vat, VR2, v .. >-l3V't'T. 

14-3 TLR303 (S 8120) ~;f-1§1§/Display Circuit of TLR 303 (S8120) 
f a I) .Aj' 71 ·:1.1;&ff-@~f§IJ:6 J: rnt~fiil;& 
/;-/b Static Display Circuit and Truth Table 

e/ /c 
70Dp 

TLR303(S8120) 
svo---~ 

;Jlt:J:!!!lili'.£ TRUTH TABLE 

BCD INPUT DISPLAY INPUT OR 
DECORDER OUTPUT 

A B C D • b c d e f g 

0 0 0 0 0 0 0 0 0 0 1 
1 0 0 0 1 0 0 1 1 1 1 

+ Vccci~'2 n---r-"'"a--:b'--... c-d':-.... e-f';--'g-. }BCD 

LAMPTEST BCD TO SEVEN SEGMENT 
RBI DECORDER/DRIVER INPUTS! 

RBO/BI v--"1---------..t--{l 
TD3447AP 

0 1 0 0 0 0 1 0 0 1 0 

RBI-RIPPLE BANKING INPUT 
RBO/Bl-RlPPLE BANKING OUTPUT/BLANKING INPUT 

1 1 0 0 0 0 0 0 1 1 0 
0 0 1 0 1 0 0 1 1 .o 0 
1 0 1 0 0 1 0 0 1 0 0 
0 l 1 0 1 1 0 0 0 0 0 
1 1 1 0 0 0 0 1 1 1 1 
0 0 0 1 0 0 0 o. 0 0 0 
1 0 0 1 0 0 0 1 1 0 0 
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sv 

DISPLAY. 

,, 
LI 
I 
I 

2 
::; _, 
4 
s 
b -, 

I 
0 
0 
q 



2) 5"' 1-J- ~ ") :7*7Fffiln.f§JJ 
Dynamic Display Circuit 

ANODE 
TIMING 
CIRCUIT 

DECORDER 

(MOS IC) 

T3085 

5V 

RBI-RIPPLE BLANKING INPUT 
RBO/BI-RIPPLE BLANKING OUTPUT/ 

BLANKING INPUT 

a 

t[i/b 
eL /c 

25A495@-YX7 ct • Dp 

R=250 

-5V 

2) Y-1-J- :0 ~'J :7$'7F[illfil:ltf711/Dynamic Display Circuit 

CATHODE 
TIMING 

CIRCUIT 

~3019 

g 

~ DECORDER 

-g (MOS IC) 
~-------lb 

TR-2SA495@--Y x 7 T3085 

2SC982 

-(180)-

-5V 



*~1**~~:tR!f.J!~ 
1Quick Reference and Classification Table 
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-em. 'i&JiJ;Jt 1- ?::....~~~ 
_ Consumer Use High Frequency Transistor 

II ff! 
Apparatus Description 

0.55 - TV AGCllllM 

f-+BC Band Radio 

'if /Si-Small Signal 

JI!/ Amplifier 

2SC372F ,2SA495 

2SA49(1F) ,2SA52( Con.) ,2SA53(IF) 
2SC372F(RF, Conv, IF) 

36 JI; Ill 
osc 

:k fg 'if 
Si-Large Signal 

l.O--IH-+-------~2_S_C9_4~1(_RF_,~~~-~~*~~~a~,C_o_nv_.) ___ __, ___ -+------------1 

!-TV Video jtji 

2.0-

•TV SIF 
5.0-; 

!iii: iii< Radio 

•FM IF 

20 ---.., 

2SC983 2SC788 
2SC372F (12lf~lil 1J l (19Mlil 1J) 

2SC995, 2SC996 2SC1168 
(t; 7-TVlil:iJ) (t; 7-TVl±l:IJ) 

2SC380 TV, 2SC380A TV 

2SC372F, 2SC394 

2SC380,2SC380A,2SC381(7. 't v :t Ill) 

2SC394(RF MIX) ,2SC372F(IF) • TV PIF(B:ifi:m) 2SC372F, 
30 _1-'-:+IJ-:....:.•~7~~:....:..~---'-'--+-------------1~2=S~C~48=2-+-------------1 

i : •1 TVPIF(3-P.,,•) 

... 1~~1~~~A) 
50 - 1j1 TV PIF(B:ifi;*fi) 

2S C382, 2S C383, C388A, 
Ost.) (3rd) (3rd) 

2SC785 
(MIX) (RF) 
2SC184 2SC786 2SK19 2SC481 3SK22 
(RF) (RF) (FET) 

2SC481 

2SC394, 
2SC785 11 FM 

lOO--t-t-tT~~~~~--t~~~~~~~~~~-r-~~--i-~~~~~~~~~-t 

200-; VHF 
TV 

UHF 
TV 

2SC398(RF) 2SC399(Conv.) 
3SK35 (FET, RF) '13SK44 

2SC787(RF) 2SlOlb 251230 

2SC1193 2SC1200 Sll66 
2SC1236 Sl229 
Sll82 Sl201 

*$A~~~"-c~a•aM•b~C~!"· 
W.£')!;_E<7.>Fl:l:77 ~ •J ~~bl-;l;i"./Sufix F indicate its family 
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2SC994 
(-C ''iltffl) 

2SC385A 2SC1164 

2SC387A 
Sl230 

Sl166 

(:11<%.\itl~l.1;%11!1) 

Sl003A 

Sl07l Sll51 
81200 



-tiffl ~ffll~Ji ~ 7;::.;~.A~ /Consumer Use Low Frequency Transistor 
% J:ll =:::~r.:i:;!J::,__ ______ '-'_'_I _:J_'-' ___ I ~'__':'__:'.'._:'::~_S_i_lic_o_n_T_r_an_s_is_to __ r _____ _, r;:~~~ 

VcEO (Vern) 

Classification Dis•if:tion 2<S3C03V78 ,::OA 1 ~V T_l_l_O_V ____ l_2_0 ___ 3_00-V-~>-10_0_0_V---l ~;~~s~~~~~ 

,M'lt:t.Jf5'\\il'l' 
Voltage Amp. -200mA 2SC732 2SCJOOO 2SB439 

2SA493 2SB440 

,__L_o_w_N-oi-se-+------+--2-S~ {<2SC!416A -----------•---- -·------+-----1 

'Hli'::!11\'l1p),\lll 1 

Pre Driver -300m W 
Small Power 

2SC372F 
2SC733 
2SA495 

(·2sc735 
2SA509 

(2SC734 
2SA561 

2SB54 
2SB56 
2SA562 

2SB364, 365 
2SB415 

I 1-------<-----+------+----+------+------- -------·----+-------l 

ij1 tll :tJ Ill 
Medium 
Power 

High Power 

0.31-1 w 

1.1-lOW 
(Tc=25"C) 

ll-30W 
(Tc=25°C) 

31-60W 
(Tc=25"C) 

61-200W 
(Tc=25"C) 

( 2SC509 
2SA509 

(2SC496 
2SA496 
2SC482 

(2SC1173 
2SA473 

(2SD235 
2SB435 

• TVJll£tti:/TV .Deflection Use. 

(2SC495 
2SA605 

(2SC498 
2SA498 

(2SC486 
2SA486 

(2SCJ166 
2SA661 

2SDJ30 

( 2SD234 
2SB434 

(2SC789(GOV) 
2SA489 

(2SA490 (40V) 
2SC790 

2SC494 
2SC789 

(2SC497 
2SA497 

(2SC485 
2SA485 

(2SCJ382 
2SA682 

2SC791 
2SDJ29 

*(2SD371 
2SB531 

( 2SC793 
2SA663 

*(2SD370 
2SB530 
2SD119 

(2SCJ080 
2SA680 

(.Ii ::i ::.- 7" •J :# ::.- :? •J • ....::7 O:ir-T. PNJ>/NPN Compliment. 

-(183)-

( 2SC484 
2SA484 

2SD118 

( 2SCJ079 
2SA679 

2SC983 
2SC995 • 
2SC788 • 

2SC515A 
2SC996 • 

2SC782 

(2SC78Hr 
2SA483-l'l 
2SC508 • 
2SCJ168 

2SC558 • 
2SC792 • 

2SCJJ95 

2SC642 • 
2SC642A • 
2SC643 • 
2SC643A • 
2SCJ004 • 
2SCJ004A • 
2SC1167 • 
2SC1171 • 
2SCJ170B • 
2SC1172 • 
2SCJJ72A • 
2SCJJ72B • 

2SB461 
2SB463 



liii.:r.Mm I- 7 ~~.:it~ (~B~)/Communication and Industrial 
Application Transistor (Classification Table) 
~ !Ill/Classification ;,11 :::1::.- • ~7::.-;>:<.?(NPN)/5ilicon NPN Transistor 

£ ~ jl.! JI, 

Basie Products ifli l!4 it. ;e; ~ m: ~ iit IE f!l;. ~ 
lcMAX PeMAX 

1t~tllt~ JjjJ ~Ji( High Frequenc7 High Speed High Voltage Low Noise 
Main Types Subclassificati~ 

,J, 25C372© 
25C373© 

lit -lOOmA -200mW 2SC372©F 
25C98<© 

25C387A© 25C752© 25C780A© 25Cl00<© 

tJ 25C980A(G} 
ffl 25C400 

25C979 
2SC390 

Ul -lOOmA -250mW 25C400 2SC392 25C395A 2SC1380A a 25C979A !'.;: 
25Cl380 

2SC392A 

·~ 25C367©F 
25C366'0 .. -400mA -300mW 2SC367@ · .. 25C982 
25C982 

* 100 25C507 
25C505 

t' -750mW 25C594 25Cll99 25C506 'Ji -300mA 25C594 
Ill 2SC507 

a: 600 
-SOOmW 25C503F 

25C503 
.e;, -SOOmA 25C504 
Ii 25C509@ 
~ -1.SA -SOOmW 

25C509(G) 
25C510 ... 2SC510F q• 25C512 
25C522 

1.5-SA 
10-30W 

25C522F 
25C524 

2SC779 * (Te=25'C) 250102 
1l 250103 
tJ 25C519A m -7A 

-sow 
25C519AF 25C520A 

(Te=25'C) 
25C521A ::r:. i. 

~ -lOA 
-lOOW 

25DllOF 
250110 

<I!" (Te=25'C) 25Dlll .. .. 
20-30A 

-200W 
25Dl13F 

250113 
(Te=25'C) 250114 

27MHz'lll' lSOMHzlif 470MHz'.if 700MHill\' 
{ 1 )il\t!E1Uilll ( 1 lil\tiit!E!!l ( D )j!ij'i[iJ§t!E!fl (1)il\lH!Elll (1)i!litilflltl±!!l 

jflj Tlilllll~tll t.lffl 
Low Voltage Use Low Voltage Use High Voltage Use Low Voltage Use High Voltage Use 

2SC1237 2SC998 2SC!378 2SC547 2SCI001 2SC!l96 High Frequency 
2SC1377 2SC1169 2SC1379 2SC549 2sci120 2SC!l97 

High-Power 2SC1241 2SC551 2SCl!21 2SC1198 
2SC1242 2SC55S 2SC1122A 

2SC1071 2SCl16S 
25Kll 

tW.i(}J:l!!: ~ 7 ::.- ;; ;<, 1 
25K15F 

25Kl2 
35K28 25Kl5 

Field Effect Transistor 25Kl5 
(FET) 25K48 

25Kl8F 
25Kl8 
25Kl8A 
25Cll93 
25Cl236 

25C1236 51200 2SCU93 

" 1 tr llli Ill 
51201 51201 2SC1236 

'? 
51010 $1010 51200 

Microwave 
51166 51166 

51182 
51201 

25c1200 25c1200 $1229 
51003A Sl003A 51010 

51182 
$1229 
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'11!" 

NHKJ;l/.fli 

25C587@> 
25C587® 
25C59f® 

25C594@> 

25C56(® 

25C518N) 
25C516A® 

25C833@> 

25051® 
25D5!A@> 

25052@> 
25D52A@> 
25053@> 
25D53A@> 
25055@> 
25D55A@> 

25C597® 
25C593® 
2SC60(® 

25K12®) 



;,. ,, ::> / I- 7 / ~ ;<. Y (PNP)/Silicon Transistor 

~ rT !Pl -;11; i1$ §:! £/Basic Products iP.i lit l:E 'fr ~ Ii' f'uJ 
f~ Mt "" .. 

~JiltirJ'~>Ei\1 ft ""' ,\1, ;g !fi) -5)- n High Voltage NH K'l!tl\ PJ}{:)Tfl~~~i?n Low Noise 
Main Type Subclassification 

2SA495itl 2SA495© 
2SA429© 

2SA493© 
2SA502 

2SC390-M 
2SA500F 

2SA499 2SA522® 2SA499·M 

2SC400-M 2SA500 2SA522A® 2SA500-M 

2SA467© 2SA4671!'.:l 

2SC594-M 2SA594 2SA594 2SA594-M 

2SA503F 2SA503 
2SC503-M 2SA509iG) 2SA504 2SA560@) 2SA503-M 

2SA509© 

2SC510-M 
2SA510F 

2SA510 2SA516® 2SA510-M 
2SC512-M 2SA512 2SA516A@ 

2SC522-M 
2SB502 

2SC524-M 2SB502F 
2SD103-M 

2SB503 

2SC519A-M 2SA65 6 
2SA656F 2SA65 7 2SC520A·M 2SA65 8 · 

2SD110-M 

2SD111-M (i±) 1. 2SK11, 12, 15, 18, !SA, 48iiN-f.,.·;!.Jv/!'1 Channa! FET 

2 • ©: ii!iwI;l'/l;l!l 7 11 - / I- 7 /;; 7. Y, .:r.;f."fH.t.tl: (2-5B) 

2SD113-M 
@:NHK~~~~mtll@J-7;.-;;;i.y 

2SD114-M 3 • ::> / 7" ') I / Y '! Ill f 7 / ;; 7. Y /Compliment. 

2SC372©-2SA495© .• 2SC367©- 2SA467©, 2SC400- 2SA500, 2SC503F-2SA503F,2SC510F-2SA510F 
2SC595@-2SA522®, 2SC560@-2SA560@, 2SC516®-2SA516@), 2SC516A@)-2SA516A® 

2SB502F-2SDI02F, 2SG5!9AF-2SA656F 

4. JFJ;g;bJ:<'>Fl177 ~ 1) fc'i&bl..iT./Sufix F indicate its family 
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Ill * f!l!lll l!ill&:li: f!l!lll11t:IJ $.-- IJ ::J / t- 7 ::-- ~A? /Silicon Trailsistor 
$& llll $& llll flli ~· 

Frequency Power 
p N p N p N 

Application Range Range VcEo<40V VcEo>40V VcEo>40V 
Remarks 

VcE0<40V 

ii;;, lifli 'ff 25Kl2 tl;l.2SKl2, 3SK28: 

:ltl ~Iii Ill 
AF. 25Kl2@) 2SC1380A 2SK18, 25Kl8A, 

Low Noise (;t-7'~ -lOOmW 25A493©* 2SK18 2SC1000'.G) 2SK15 
;t l!ill.ili:l&) 25Kl8A N+..-'1-1vFET Amplifier 25Kl5 N channel FET 

25C400 25C980© 2.© : :ii!it .. I:;lj;Jll 7" 11 -
2SA485© 25A499 2SCS95@) 2SC980A© 

:,..- 1-7:;...-::;;;t..? 
-lOOmW 2SA500 25A522A@l 25Cl05* 2SC979 3.<fl): NH K'l'~1*1Ji[til. 

28A522@) 2SC372© ~ ® ~ 7·;,y '"-? 
25C3'7_~ 2SC979A 

4.JB:!>>b.J::c7> Fl:t 7 7" 
28A495© 28C36fi© 

1J'>c£€bl...ll<T. 
lOOmW 2SA500 28A499 2SC400 Sufix F indicate its 
-300mW 2SA522@) 28A522A@) 2SC367© 2SC505F Family shown below 

28A46zQ 28C507 
28C505F: 

AF 2SC503 2SC505, 2SC506 
( ;t-7' ~ 2SA503 2SC560@ 28A510F: 

ill; 1!i1 i&:ltHlii ;tl!ill.ili:l&) 2SA560ifSl> 25C510F 28A510, 2SA512 
300mW 28A504 2SA510F 2SC504 28C5lfi® 28C510F: 

~ Iii\ Ill 
-aw 28A509© 28A5lfi® 2SC509© 2SC516A@ 2SC510, 28C512 

Amplifier 2SA516A@) 2SC507 28C522F: 2SA594 2SC594 
Oscillator 

28C594~ 
28C522, 28C524 

LF 2SC519AF: 
(ffi;l!ili&:) 3W--'10W 2~522F 2SC519A, 2SC520A 28D102 

28Dl03 2SC521A 

28C519AF 28Dl10F: 

28A656F 2SD110F 2SD110,28Dlll 

2SB434@ 2SD113F 28D113F: 
lOW- 28B435@ 2SB502 2SD235© 2SD51@ 2SD113, 2SD114 

2SB503 28D52@) 2SA656F: 

28D53@ 25A656, 2SA657 

28D55@) 2SA658 

28D234@ s. *f-flc7>.r..M11::-:>•' -c 1:1: ~u 
2SC372© 28C980© *;;r.~i!-n-.t < t.t~ ''· 

2SA495© 28A499 28C373© 2SC980A© -lOOmW 28A500 2SA522A@l 2SC400 28C979 28A522@) 28C595<fl) 28C979A 3SK28 
28A495@ 28A499 2SC367© 2SC36fi© 

lOOmW 2SA500 28A522A@l 28C400 28C507 
i'llil!ill.ili:lHlii -300mW 28A522@) 28C594 

28A46.z@_ 2SA594 28C595@) 
28C59~ HF 

~ m Ill (jl'ljl!ill.ili:) 2SA503 ~~g~~~ Amplifier 28A560@ Oscillator 300mW 28A510F 28C510F 

-3W 28A504 2SA51fi® 28C504 2SC516@) 
28C516A@ 

2SA516Aefll 2SC507 28A594 28C594 
28C522F 

3W- 28A656F ~~ii~~F 
-lOOm.W ;~~~:7A© 
lOOmW 

28C390 28C547 VHF 28A594 2SC392 
:ltl ~Iii -300mW 51010 28C555 

Ill 
~ m VHF 28C998 
Amplifier 28C1001* 28C54.7 
Oscillator 300mW 28C!l65* 28C549 
* -3W 28Cll99 28C597@ 
UHF 

* S!230* 2SC555 
:It! ~Iii Ill UHF ·s1oos* 
Jl; m 2SC549 
Amplifier 2SC1120* 25C551 
Oscillator 3W- 28Cll21* 28C598@) 

28Cll22A* 28C600@ 
28Cl077 

2SC1193 
2SC1236 

...,. ..( ? ollt -200mW 81200 
51201 m ~:ii L•8 51229 

~ m Ill .r<:;.-- }-" 81182 
Microwave 81166 
Use 28c1200 

200mw- 51071 
51151 

-(186)-



~Jll/.\lillilll: f'J!j'ift:IJ ~ IJ :::i :;...- I- 7 :;...- YA? /Silicon Transistor 

Ill * Oiti l!!l ~ l!!l 
--.,---- --I !Jlii ~-

Application p N p N p N 
Frequency Power Remarks 
Range Range VcEo<40V VcE0>40V VcE0<40V VcEo>40V >400V 

iii l,lf. l\"i ~r.i 2SK!2 it 
flt V--<JV:t9}',l!i 2SKI:® 1.2SKl'2, 15, 18, !BA, 
+ 3 ., ,, 

D.C -100mw 
2SK15 2SC!380A N+.,.~·ivFET 

)\"/ •M m 2SK18 2SC!OOO© N Channel FET 
DC Amp. 3SK18A 2.©: ii!ifilii'l'iJfl 7' •) -
chopper 3SK38A / r 7 / ;I 7-. 1 ( ~ '} 

2SA495© ~~!!~~ 2SC752© 2SC780A© 
:i:r@r7:r;J7-.?U 
T"'-C.:i:.;f('f;.-1. :;:r 

-IOOmW 2SA500 2SA502 2SC400 2SC980@ 2SC979 ;; :l. ?) 
2SA522® 2SA522~ 

2SC372(G) 2SC980JI© 2SC979A 3.(fj): NHK'!' .. if:fl.i(:lll. 
-IOOkHz 

2SA4~~ ~~g!~b© :t1l®)f 7;..-;;7-.? 
IOOmW 2SA467© 2SA499 2SC366© 4.~;j<,:t;_i:C')Fl:l:77 ~ 

-aoomw ~~!~~~® 2SA522A@) 2SC587@ 2SC505F •)'<;';&bl;;l:'t, 
2SC59~ Sufix F indicate its 

2SA495© ~~~~ 2SC98~~ Family shown below 

-IOOmW 2SA500 2SA499 2SC373© 2SC980A© 2SC505F: 
2SA522@> 2SA522A@) 2SC400 2SC979 2SC505,2SB506 

2SC595® 2SC979A 
2SA49~ 

2SA510F: 

IOOmW 2SA499 2SC367© 2SC366© 
2SA510, 2SA512 

IOOkHz 2SA467©. 2SC400 2SC510F: 
illr J:!I!. lliJ lff -300mW ~~!~~~ 2SA522A@) 2SC505F 
ftilfllJllillfflll -lMHz 2SC595@ 2SC510, 2SC512 

Logic 2SA503 2SC503 2SC516@ 2SC522F: 

Circuit 300mW 
2SA560@ 2SC510F 2SC516Alfj) 2SC522, 2SC524 

Controller -3W 2SA504 2SA510F 2SC504 2SC560ifj) 2SC507 2SC519AF: 

~~!~i~ ~~gm®) 2SC519A,2SC520A 
2SC521A 

~w 2SD102F: 

2SA495© 
2SC980@ 2SD102, 2SDl.03 

-lOOmW 2SA500 2SA499 2SC587® 2SC980A© 2SD110F: 

2SA522@ 2SA522A@) 2SC5951fj) 2SC979 2SD110,2SD111 
lMHz 2SC395A 2SC979A 2SD113F: 
-5MHz 2sca72© 2sca1J© 2SD113,2SD114 

2SA49~ 2SA656F: 
lOOmW 2SA467© 2SA499 2SC395A 2SC594 2SA656,2SA657 
-300mW ~rn~~ 2SA522®) 2SC400 2SC594ifil) 2SA658 

5MHz ~~g~~ 
5. *r:fJ(7)Jl1HH: "?1.t~"'C. 

-15MHz -IOOmW 1:1:s11;awr.~il-n-1t < r.. 
2SCSIOF 2SC779 C:\.'o 

ftil llll llJI 2SC522F 2SC833@1 
DC-DC:i:r,<-1 ~~SA510F 2SC519AF 2SD51@ 
~ m llJI SA656F 2SD110F 2SD52'.fl) 

Regulator 
Regulator 2SD113F ~~~~~ 

Convertor 
wt ii§, Ill 2SA503 2SC503 2SC594 >£lit EE lit ill! 2SA560@ 2SC560@ 2SC5941fj) 
D C-D C ll!t %i llJI 2SA504 2SA510F 
:J ;..- )'{ - ? Amplifier 2SA516® 

2SC504 2SC510F 

DC-AC 2SA516A@) 2SC516® 

4:,.-,<-?l!l 2SA594 
2SC516A® 

Regulator llll 2SA467© 2S 
Convertor !t ·~ 2SA499 2SC 2SC366© 

~ ltl ;;~ ~~!~~~ 2SA522A@) 2SC367 
2SC505F 

Reference ·2SA52ll®l 2SC400 2SC594 

-lOOmW ~~!~~~ 2SC780A© 

lOOmW ~~!~~~A®) 2SC366@ 
-300mW 2SC505F 

2SA503 2SC503 

2SA560ifil) 2SC560® 
300mW 2SC510F 
-3W 2SA510F 2SC516(fj) llli it FE 2SA516® 

1t.:l;I: 2SA516A@) 2SC516A® 

llli ltl 7J 2SC507 

7-. -I ..., 1-Jll 2SC522F 

High Volta!!' 3W-IOW ~~g~;k 
High Power 
Switching 2$C519AF 2SD~ 

2SA656F 2SD102F 2SD551fj) 

lOW- 2SB502 2SD110F 2SC779 

2SB503 2SD113F 2SC83318) 

~~g~ 
-sow 2SA7390 2sc 1433]'.r 
-150W 2SC 1434 TI 
-300W 2sc 1435 ::Er 

0VcEo>400V 
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tlW.~~ I- 7 :,;o ~.A? (FET) /Field Effect Transistor 
-ftJD/General Use ilii.:CMJD/Industrial Use 

M ~ !li Ml m )ft lf~ ~ Jll Ml ~ )ft 

Type Application Construction 'type Application Construction 

2SK19 FM'f,,.-7"-, RF:ltlljlij 2SKU 'f-3 ,,,<-, ;(.-{ "l'f-Y?' N+ .... ;t.1i.-:fll:il-M 

2SK30A ffi;~'tf7'1)7:--7' N + '\" * 1vlll:il-M 2SK12 • • 

3SK22 FM'f,,.-7"-, RF:ltl*li 2SK15 fll;llllitl<il!;~lfil*li .. 
3SK35 RF, MIX, VHF:ltl~ N'f-'r*'"~OSM 2SK18 ~llJ:ltl*lilillilfJll 

N + .... ;t.1i.-:fll:il-M 

{ r ... 7 '" )3e~~illM 
2SK18A • 

2SK48 iH;llll itl<ill;lt'tfitl4'li N + -'r * 1vlll:il-M 

3SK28 VHFJ14'li • 

3SK38A + lJ •/ ''lillilfJll N+ .... *1vMOsM· 

'.:L = ~~ :,;o 7 $.- :t :,;o I- 7 :,;o ~.A? /Unijunction Transistor 
M ~ ifll 

.,,, 
"'- !li ~ 

Type Construction Application 

2SH13 Si P.:r.•·1?M "f"1 IJ ;:(.? • 7'- r.\'i,llJIJ!I 

2SH14 Si P.:r.< .,?M "1"11) ;:(.? • 7'- r,\\(jiJ!J!I 

2SH20 Si P.:r. ~ ., ? · ?'v-7-M "f"1 IJ A?• 7'- r.\\(!IJI.ffl ?1?-111 

2SH21 Si ·p.:r. • •1? · ?"v-7-ifa ·"1"111 ;:(.?. ,.,._ rii.!IJI.Jll ?1?-111 

""7 :t I- I- 7 :,;o ~.A ~/Photo Transistor 
lft :tr m it Ill Ml 

Type Construction Application 

o·s 1 4 Ge PNP fr:*::Jfi:fr~ -tt:l\':111'.'.4:~ . 

0$18 Si NPN lltl!U~ -tt1ttie.:~. 

M8825 Si NPN Epi-Pl :>'t'llt'.4:~111. :l't'llt;.'.:iifll:Jtll ! 
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19~-1*-rl 
~it, A~ ·~ 7 ~ ~JD ~· ~ * - r /Detection Switching Diode 

~ Ge.~(*~ Ge::t-11- rlY-:-- i: 'bf~ r·i' 1ii1 

Point Contact Gold Bond 
Si t------·---

~JH~ifi'ilZJ:E~~ 

1-20 1873 181314 
'-tr!S2186 

181588 
21-35 1S73A 181555 181973-M 

181580 
36-45 !N60 -----· 

181586 
46-55 181587 

182460 
181554 

56-75 1832 181553 
1834 181579 181972-M 

76-100 1S2095A 
181585 
182461 

101-200 1833 182091 
182092 

201-300 182462 
301-400 182463 

v v f:,\ljf"_fil!. ~JH:l:i rf (~ ~) ill! Ji! JI, 
Typical 250mWType lWType lOWType 

250mWlf3 IW~ lOWfu'-(V) 
4-4.8 18220 18262 1Z4. 7-M IOZ4. 7-M 

4.8-5.8 18135 18221 18263 1Z5.6-M lOZ5.6-M 
02Z5.6A 
02Z6.2A ·02Z6.2A-M 1Z6.2-M lOZ6.2-M 

5.8-7.0 02Z6.8A 18222 18264 02Z6.8A-M 1Z6.8-M 10Z6.8-M 
IS2452-IS2454 * 

7.0-8.4 02Z7 .SA 18223 18265 02Z7.5A-M IZ7.5-M lOZ7 .5-M 
02Z8.2A 02Z8.2A-M 1Z8.2-M 10Z8.2-M 

8.4-10 02Z9.1A 18214 18266 02Zl0A-M 1Z9.l-M 10~9.l=~ 
02ZlOA 18225 18267 02Z9.1A-M lZlO-M lOZlO-M 

10-12 02Z11A *~12 18268 02Z12A-M 
lZll-M lOZll-M 

02Z12A 18226 18269 1Zl2-M lOZ12-M 
18227 02ZllA-M 

02Z13A -tr1Zl2 18270 12-14 18228 1Z13-M 10Z13-M 
02Zl4A 18229 18271 02Z13A-M 

14-17 02Zl5A 18230-232 18272-274 02Z15A-M. 1Zl5-M 10Z15-M 
02Z16A 1Z16-M 10Z16-M 

17-20 02Z18A 18223-235 18275-277 lZlS-M 10Zl8-M 
1Z20-M 10Z20-M 

-i<-f!24 18278 20A-M 1Z22-M 10Z22-M 20-24 *02Z24A 18236 18279 '22A-M IZ24-M 10Z24-M 
18237 r-~~::.M ____ I---- 18238 i--1s2s_o_ !---

24-29 18239 18281 1Z27-M 10Z27-M 

29-35 15240 182-82- ''lz30-M lOZ30-M 
15241 18283 +-~~3-M 10Z33-M 

35-42 15242 1!:'284 1Z36-M 10Z36-M 
1S243 18285 1Z39-M lOZ39-M -----·-----· -fZ-4FM--C-J:iJZ-43-M 42-50 18244-247 18286-289 

1Z47-M lOZ47-M 
15248 15290- --~----

1Z51-M 10Z51-M 50-60 
1~~ 18291 1Z56-M 10Z56-M 
18250 --rn~~i_L 1Z62-M 10Z62-M 60-72 18251 

72-86 i5252 
18253 

86-100 IS~ 
15255 

100-120 18256-258 

120-140 IS259 
18260 

140-170 18261 

* ffJ Ii i."1.!iOiliflUf~ 
'*W•~~?"~un•a~•~c~!" 

IZ68-M 10Z68-M 
18294 I 1Z75-M 10Z75-M 
IS295 ~~ IOZ82-M 

1--rrn~-1------ IZ91-M IOZ91-M 
lZIOO-M lOZIOO-M 

18298-300 I lZllO-M lOZllO-M 
1Z120-M 10Z120-M 

1S30l~[ 1ZI30-M 10Z130-M 18302 
18303 J. 1Zl50-M lOZ150-M 
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NHK»l.1* 
35WJ~ 

181540'.fl> 

1S154m 

1SI543(Jll) 



'iJ'l:~HI: 9• .-( *- r /Variable Capacitance Diode 

~) 1-50 51-100 101-200 
~ 

1-20 1S2236 1S2094 

21-50 1Sl658 

51-100 1S1650, 1S1651 

4''1 ~ .-( *- r /Special Diode 
ID ~/Type l\lf~& U' ffl iai/ Construction and Application 

I S 1~4 ;t-?{lil:~Ull?"..f:t-r 

I S 2093 "iJ f1?"1 :t-V · ":H7·d•.g!llJOO 

~. :t=-if 9• .-( * - r /Mixer Diode 
ID ~/Type il\' m:/Construction 

I S 1549 Si, Epi-pl, "'3 ·1 " ~,, 1) '\' 

I S 2187 Si, Epi-pl, ;_, 3 '1 " ~,< IJ '\° 

s 3006 ;,- 1) -~ GaAs, Epi, "'3 ·1 " ~,, 1) '\' 
.. 

I ~:]C-7- I Light Emitting Device 

~;'C; ~ ~· '.I"- f /Light Emitting Diode 
~ ~/Type fl ~/Construction 

TL RlOl( S 8115) GaP.LPE 

TLR102 n 

TL R 103( S 8119) n 

TL Rl04 n 

~ ~/Type m ~/Construction 

TLR301 GaP.LPE 

TL R302 • 
TL R303 H 

TL R304 • 

7 * I- 'i177- /Photo Coupler 
If~ ~/Type fl iii/Construction 

TL R501 GaAs,.Sipl 

I ii"- ~ A ~ I Thermister 

ID ~ ffl ;a; 'ffli iii: JtfZ.:7-;7~ 

Type Application Construction Toshiba Mark 

D21A Tr illlt'lili11: ili~71 ;t.;7ID • 
D22A Tr illlt'liliflt ili~-T1 ;t.:7ID • 
D33A Tr U'lilillt W:~r1;t.:7M s 
D41A Tr U'liliflt ili~-T1 ;t.:7M ;ff, 

D61A Tr itt'lilitlt ili~-T1 ;t.:7ID ;ff, 

D91A Tr il:!.Jl!'.'liliftt ili~-T1 ;t.:7ID !II. 

-(190)-

ffl ~/Application 

UHF~ ~-tt. ilili Ji'i)i!Jifl<ill< 
UHF,<;.--f.°~~-tt 

L-X,<;.-- V ~ ~-tt 

ffl ia;/ Application 

~ ~ 

n 

• 
H 

ffl ia;/ Application 

l!!:'f'~ff; 

' 
• 
, 

ffl ~/Application 

fill '1J' 
Remarks 

2SB426 B*1\7':/ 1 7'1~[ijjl!ftil:!.Jl!'.'lilif:IU!I 

2SB56 B*&7':.- 17'1~[ijjl!ftil:!.Jl!'.'li!i{:lfffl 

A*&:tH;,;llili%irul!'.'lillf1tffl 

2SB463 B*l?7':/ 1 7'1~[ilJi%il:!.Jl!'.'lilifitffl 

B*l 7':/ 1 7'Mlli%illlt'lili1li!ffl 

2SB189 B*l7':.-"' 7' IVffilll&illl!!'.fllifltffl 



Varistor Diode 
~ -t/Type l1~ .ill/Construction JjJ ~/Application 

M8513A-0 Si, Epi-pl V =0.63-0.68V i:Jl!: tlli1l'Vll 
--

S 3016-R Si, Epi-pl V =0.595-0.645V i~'lili1ltJlJ 

I "? -1 7 D 5J1U¥•1* I Microwave Semiconductor 

~'-779 9·-f*- r, A.7·:17•J 'jJJ'nJ 9'-f *- r, PIN 9·-1*- r 
Varactor Diode, Step Recovery Diode, Pin Diode 

1>emmuJ& 
3o't~ <>HJ~ Frequency VHF·UHF "?1.:1 oi!li/Microwave .ifl ~ 1) i!E· ~ •J i!E/!Dm wave 
Application Band· 

: IS 1551 IS 1561 
11:1 i!li ~cc ''!till 

IS 1552 IS 1562 
"'7?? ?'1:t-I' 

IS 1556 
Frequency Multiplier 

IS 1557 IS1571 
V aractor Diode 

IS 1558 IS 1572 
·--·------

f."iJilJiJ&c Pjj\'Jll S3015A 

7.7' ·y7°1) i1'") :9"1:t-I' S3015B 

Frequency Multipiler S3046 

Step Recovery Diode S3053 
-· 

7'1-=.:.-;7'Jll 

J<"j :1 :7 ?'1:t-I' S3028 

Tuning Varactor Diode 

SW., I) ~ ·y :7 }jj 
S3023 

SW., PIN :1'1 :t-1' 
S3005 

Limitter pin Diode 

llJ :};/Type j,Yj jjI/ Construction 

S3019:/ IJ -;( Si Epi-Mesa 1 :,.- ... -:-.~I- :1'1 :t- I' 

s 3020, A GaAs Epi-Mesa 'If:.- :1'1 :t- I' 

S8201 GaAs Epi- Mesa 'If:.- :9"1 :t-t" 

S8202 ' • 
M8250, A, B N . 

I "? 4 7 Cl jJi~fi: I Microwave Device 

jj~~tiff./Gunn Oscillator 
lE' ;l',/Type l1Yi iii/Construction 

S - G X 1 ~ii!i'l~'~Hl'IJfft 

1--s_-_G_x_2 __ +-_;;J,_i&_·'_i'.1'_?1!_=1_~Jf._ft __ ·ili'._1±_·1NJ~;; ill!i•t __ 
S- G X 2 A il);ii!i't~:'.".!l'IJIJ 'rttFEfiiJ,tl!IH 

JIJ 

S3041 

S3041A 

m ~/Application 

X-Band 'lelli<lll 
X-Band 'lel1'11l 
X-Band ~etl<lll 

N . 

~/Application 

11::l3fitl'lef.1Ufl. ~ 7 :.-::t..r.:.-?'llBellHio, 7.t:-1' 1-7, ·~~Ji 
.tl:~il'W J: 1filitt'!l'W.Jl;;~11;>~J!Xir.o 
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Jl it • =Jo Rectifier 

~ 

d 

..----j 

:l& 

~~ 
::::> 

"" *&: .s 
[/J 

~ 
" ill! :i:: 

m 

'--

-ttA,ftfi~fi CV1w) 

lOOV 150V · 200V 300V 400V SOOY 600V soov lOOOV 1.2kV l.SkV l.6kV l.8kV' 2kV 
---

2mA 

lOmA 
JIE2 ilE2 

151237 151238 

60mA 

lOOmA 

150mA 151831 

500mA 151941 151942 151943 151944 JN3196 

600mA 

700mA ilEl 
151832 

750mA 1N3193 1N3194 ~~~!2 
151835JMI 

151885 151833381!1 151834.!lllil 151888 · r 1S1•2• 181830 

lA JBZ61 
181886 fg~8s~1 I (152615~1 •ILEll "B~~M •lQEll 
1DZ61 152306)1{2 152616~1 ILZ61 152308*2 

152617•1 
1.2A r4"~~1Sl891 151892 

1SIB90 

l.5A 152233 152234 152235 

3CCl3 3FC13 3GCI2 3.JCl2 3LC12 3NCI2 3A 3BZ61 3DZ61 •3LF11 •3QFll 
3CD13 3FD13 3GZ61 3.JZ61 3LZ61 •3NFII 

6A 
6CC13 6FCl3 6GC12 .6JCl2 6CLl2 6NCl2 •6QFII 
6CDI3 6FDI3 •6LFll •6NFII 

12A 12CC!3 12FCI3 12GCII 12JCIJ 12LCII 12NCII •12QFII 12CDI3 12FDI3 •12LFJJ •12NFII 

15 A 15CC11•3 15FC11•3 
15CDII 15FDII 

25A 25CCI3 25FCI3 25GCI2 25JC12 25LC12 25NC12 •25QFJJ 25CDI3 25FDl3 •25LFll •25NFII 

SOA 151643 151644 
•50LFll •50NFJJ •50QFll ISl6l3R I.SI6llR 

1S!645 151646 lOOA 151645R 151646R 

150A 150LD11 ISONDll 150QDll 150TDll 150UC11 

151641 151648 200A .I51641R 15Ilil8R 

.250A 250UCll 

350A 300LD11 300NDll 300QDU 340TD11 300WDll 300YD11 

400A 

500A 

SOOA 80ilUD21 80ilYD21 
80llUD22 800YD22 

1600A 160ilFD21 

lU. i'11;imJU"-! :t-1-" 
.llE 1 • J1igh Speed Diode 

l!E2.7vt<J'fl 
"12. for TV use 

• 7 ,< 7 ;.< ;... .dll:iJlt;!lt'f­

.. Avalanche Rectifier 
llE 3 • :t Jv? ~ - ? . ·?"-! :t- I' 
llE 3 , Alternator Diode 
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12kV 15kV 16kV 1 20kV 45kV lOOkV 125kV 150kV 
f----+----+---l----+--1-----1-----+-----t---f---~-----

\i *2 *2 
151836 151838 

l---l----j1--- -----J----+--- I----+--+---- 1-----+------ -·---- 1----l-----+--+-!O_m_A_ 

5kV BkV lOkV 2.5kV 2. 7kV 3kV 6kV 

2mA 

1---1-----,----I- - -\-·-- - -· ------ +------ --+----- ·-------+.----+---·--··+----- --·-·-- +-----+-------

'------L-------'-------\------1----+---·-
1 A 

f-----1----+--+----C---- ---- ·-· -----------j----~-------+------·'---- +----·-- ----+----+-----f---··--

1. 2A 
1--------+---1--- ----- - ··-··--- ---- ·--- ---·--·+------t-- -----1-------:----------------+---l----+---1----' 

3 A 1----

6A 
r----+-----1-------_J_ -----e----1----+----'---'------·_J__---- I---+------- ---·-- i.:. ----· +----

l*l2FXF11 12A 

15A 
f----l-----l---·--T--·-----t---·t-------f--+---+---f---4----l---1-------l---f-1 _--j 

l*25FXF11 25 A 
t---~----+-----c------+---1----1----+-------1----+---- -----1---1----+--l----+-----1 

!OOA 
l---f----j---+---·+-·-----f----1------+---- +--------!----- -----1----1----+------

I 150A 

200A 
l-----·+---f----i----+----+-

1------+-----+----+----+-l----1-·r-----1--------j------+-------l------i-----~----+------I 
-~ -~1 ~ 1------------rl--- t------+----1----1------t------+---+--+---+---+----+-----+-----I 

I I 

800EXD21 800YKD21 800FXD21 
800EXD22 80frYKD22 80WXD22 

500HXD22 

400A 

500A 

BOOA 

-g 
:::5 '!:~-

~ t&. 
iJi 
-:;; 1!!'. 
;;: m 

1600Af---J 

* 4 -t /? -- ? ., 7°1t 
3* 4 Center. tap 
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I 
"" ..... 
~ 
'--' 
I 

ofJ' ~ IJ :X. 9 ( SCR) Thyristor 

-t!:A,liJi)ifU.B.Jl:.ill±t;J:V'-ttA,liJi~~I± (VFOM a~d VRoM) 

Sf!. 
~ 
Ill • )ilt 

b 

r--i 

1tc 

l1i. 

~ 

~ 

0.2A 

1 A 
(T;=IOO'C) 

1 A 
(Ti=125'C) 

1.3A 

3A 

5 A 

,10 A 

16 A 

30 A 

50 A 

80 A 

lSOA 

300A 

500A 

SOOA 

lOOOA 

lOOV 200V 

SFOR2B41 SFOR2D41 

SFIBllA SF!DllA 
SFIB12 SFIDl2 

SF!Bll SFIDll 

SFIR3B41 SFIR3D41 

SF3Bl4 SF3Dl4 

SF5Bl2 SF5DJ2 

SFIOBJ2 SFIODl2 

SFl6BJ2 SFl6Dl2 

SF30Dll 

SF50Dl2 

SF80Dll 

300V 400V 600V 800V 

SFOR2G41 

SFlFllA SFIG!lA 

SFlFll SF!Gll 

SF!R3G41 

SF3Gl4 

SF5F12 SF5Gl2 SF5Jl2 

SF10F12 SF10G12 SF10J12 SF10L12 

SF16F12 SFl6G12 SF16Jl2 SF16Ll2 

SF30Fll SF30Gll SF30Jll SF30Lll 

SF50Gl2 SF50J12 SF50L12 

SF80Gll SF80Jll SF80Lll 

SF150Gll SF150Jll SF150Lll 

SF300Gll SF300Jll SF300Lll 

SF800J23 SF800L23 

IOOOV l.2kV l.3kV l.4kV l.6kV 2.0kV 

SF10Nl2 

SF16N12 SF16Q12 

SF30Nll SF30Rll 

SF50N12 SF50R12 

SF80Nll SF80Rll SF80Ull 

SF150Nll SF!SORll SF150Ull 

SF300Nll SF300Rll SF300Ull 

SF500U23 SF500Y23 
SF500U24 SF500Y24 

SF800N23 SF800R23 

2.SkV 

0.2A 

1 A 
(Ti=IOO'C) 

l A 
(Ti=l25'C) 

l.3A 

3 A 

5 A 

10 A 

16 A 

30 A 

50 A 

80 A 

150A 

300A 

SF500EX23 
500A 

SF500EX24 

800A 

SFIOOOEX22 lOOOA 

.lj1 
~ 
ltl 
ti 
~ 
--;; 

1--

~ 

1J ~ 
~ 

~:iii 
[fl 

-:;; 

=f!I! 
m 

!----' 



jei;IJF.I if ..f IJ A 9 High Speed Thyristor 

1tA,lmlJIUD.l.l:.U • 1tA-iiH!U (VFOM and VRoM) 

?-:nt7 lOOV 200V 300V 400V 500V 
~ r.11 

3 A 3µs SH3Bl4 SH 3 Dl4 SH3G14 

·5 A 15µs SH 5 B12 SH 5D12 SH 5 F12 SH 5G12 SH 5H12 

16 A lOµs SH16B!2 SH16D12 SH16F12 SH!6G12 SHl6H12 
'f 

30 A 15µs SH30Dll SH30Fll SH30Gll 
~ 

50 A 20µs SH50Dll SH50Fll SH50Gll SH50Hll 

~ 
20µs SHBODll SHSOFll SHBOGll SHSOHll 

1lt 80 A 
SOµs 

mt ISOA 30µs SH150Dll SH!50Fll SH150Gll SH150Hll 

-- 250A 60µs 

300A 30µs SH300Dll SH300F!l SH300Gll SH300Hll 

400A SOµs 

600V soov lOOOV 

SH5J12 

SH16J12 

SH30Jll SH30Lll 

SH50Jll SH50Lll 

SHBOJll SHBOLll 

SH80N12 

SH150Jll SH150Lll 

SH250Lll SH250Nll 

SH300Jll SH300Lll 

SH400L24 SH400N24 
SH400L23 SH400N23 

S§l/j[fi]if..f IJ A9 (I- 7..f 7•y 7) Bi-Directional Thyristor (Triac) 

1tA.imll.ll.l.l:.'fJ.± (VoRM) 

IOOV 200V 400V 

~ 2A SM2B41 SM2D41 
t;}] 

Jill 6A SM6 B!4 SM6D14 SM-6Gl4 

1lt 
It 

JOA SMIOD14 SM!OG14 

lifE 16A SM!6D!2 SM16G12 
~ e_ SM30Dll 

30A 

SM30D12 
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1300V 1600V 

SH80R12 SH80U12 

SH250Rll 

SH400RU 
SH400R23 

450V 

SM30Gll 

SM30G12 



Classi-
fication 

G 
G 

£~-~~/Type Number Index. 

0 '.:0 ... ~:;...-1-·7'·;1?1:1i;:,tJG~tL-ri..,.Q:@:ili.fi~Mt,J11fi1:ij: t:>"', ~0~JlJ{~~l-r Ji IJ it'. 
0 r7>';J;J..,j'!:··:H,"{!;J:, '?~O)jR~~itt:>b\...1t'. 

~c.fJ-ij: \... : -*l:ffl r 7 :;...- ;J ;!.., ? 

o $JTt!i!ii if 1 v 1: ~ctlG~ n -r ,_., 7.i iii.fl~ J: U'fli1:'<l', ~ll:i!iifl-'fl~IH::~r.tlG~ tt -n, .Q iii.ft!:-?,_., 
-C!;tktL.>E'tLmJi~.:.·~im < t!~ ''· 

Type 

ORO&NXZ31 
OR06YXZ31 
OR1NYZ41 
OR10YZ41 
OR1TYZ41 
OR&JXZ33 
OR6LXZ33 
OR60XZ33 
OR6UXZ31 
OS14 
OS18 
02Z5.6A 
02Z5.6A-M 
02Z6.2A 
02Z6.2A-M 
02Z6.8A 

-02Z6.8A-M 
02Z7 .5A 
02Z7.5A-M 
02Z8.2A 
02Z8.2A-M 
02Z9.1A 
02Z9.1A-M. 
02Z10A 
02Z10A-M 
02ZI IA 
02Z11A-M 
02Zl2A 
02Z12A-M 
02Z13A 
02Z13A-M 
02Zl4A 
02Z15A 
02Z15A-M 
02Z16A 

To assist in locating desired types, all the various Toshiba semi-conductors 
described in this Handbook are listed in the following table, together with 
the page numbers. 
Regarding transistors, their application types are designed as follows­

! : Transistor for communication and industrial use. 
No designation : Transistors for Consumer Products use. 

Page Classi- Type Page Classi- Type Page Classi-
fication fication fication 

710 02Z16A-M 849 1S34 482 
710 02Z18A 508 1S73 483 
712 02Z18A-M 849 1S73A 483 
712 02Z20A-M 849 1S105-M 848 
712 02Z22A-M 849 1S105@J 845 
716 02Z24A 508 1S107-M 848 
716 02Z24A-M 849 1$107® 845 
716 1B2C1 708 1S109-M 848 
714 1B2Z1 708 '1S109® 845 
472 1BZ6l 654 1$144 521 
474 102C1 708 1S180-M 

i 
849 

508 1D2Z1 708 1S181-M 849 
849 lDZ61 654 1Sl82-M 84\'l 
508 1FZ61 654 lS183-M 849 
849 lG2C1 708 IS220 504 
508 16221 708 1$221 504 
849 1GZ61 654 1S222 504 
508 112C1 708 1S223 504 
849 112ZI 708 1S224 504 
508 11Z61 654 1S225 504 
849 1LE11 689 1S226 504 
508 1LZ61 654 1$227 504 
849 1N44A 1 718 1$228 504 
508 1N52A1 718 1$229 504 
849 . 1N60 481 1S230 504 
508 1N61A1 718 1S231 504 
849 1N3193 632 1S232 504 
508 1N3194 632 1S233 504 
849 1N3195 632 IS234 504 
508 1N3196 632 IS235 504· 
849 1NE11 689 1$236 l 504 
508 1NZ61 654 1$237 504 
508 10E11 689 1S238 504 
849 1S32 '. 482 1S239 504 
508 1S33 482 1S240 504 
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Type 

1S241 
1S242 
1$243 
1$244 
1$245 
1S246 
1sm 
1$248 
1$249 
1S250 
1S25l 
1$252 
lS253 
1S254 
1S255 
1S256 
1S257 
1S258 
1S259 
1S260 
1S261 
1S262 
1S263 
1$264 
1$265 
1S266 
1S267 
1$268 
1S269 
1S270 
1$271 
IS272 
1S273 
tsm 
1S275 

Page 

504 
504 
504 
504 
504 
504 
504 
504 
504 
504 
504 
504 
504 
504 
504 
504 
504 
504 
504 
504 
504 
506 
506 
506 
506 
506 
506 
506 
506 
506 
506 
506 
506 
506 
506 



Classi· I Type Pagi- Classi· Type Page Classi· Type Page Classi· Type Page 
ficationl fication fication fication 

ism 506 1S1644R 633 1S2617 652 I 2SA500-M 847 
1S271 506 1S1&45 635 1Z6.8-M 850 I 2SA502 45 
1S278 506 1S1645R 635 1Z7.5-M 850 I 2SA503 49 
1S279 506 1S164& 635 1Z8.2-M 850 I 2SA503-M 847 
1S280 506 1S164&R 635 1Z9. l-M 850 I 2SA504 49 
1$211 506 1S1647 637 1Z10-M 850 2SA505 38 
1$282 506 IS1647R 637 1Z11 511 2SA509 53 
1S213 506 1S1648 637 1Z11-M 850 G 2SA509© 55 
1S284 506 1S1648R 637 1Z12 511 I 2SA510 58 
1S285 506 1S1650 514 1Z17-M 850 I 2SA510-M 847 
1S286 506 1S1651 514 1Z13-M 850 I 2SA512 58 
15287 506 1S1658 516 1Z15-M 850 I 2SA512-M 847 
1S288 506 1$1829 639 1Z16-M 850 I 2SA516® 844 
1S289 506 1$1830 639 1Z18-M 850 I 2SA51&A® 844 
IS290 506 1S1834 640 1Z20-M 850 I 2SA522® 844 
1S291 506 181835 640 1Z22-M 850 I 28A522A® 844 
1S292 506 181837 642 1Z24 511 I 28A560® 844 
1S293 506 181838 644 lm-M 850 2SA561 61 
IS294 506 1S1885 646 1Z27-M 850 2SA562 63 
18295 506 1S1886 646 1Z30-M 850 I 2SA594 65 
1$296 506 1S1887 646 1Z33-M 850 I 2SA594-M 847 
1S297 506 lSIBBB 646 1Z36-M 850 I 2SA656 68 
1$298 506 1Sl890 647 1Z39-M 850 I 2SA657 68 
18299 506 1S1890-2C2 817 1Z43-M 850 I 2SA658 68 
moo 506 1Sl890-3A2 817 1Z47-M 850 2SA661 71 
mot 506 1$1890-482 817 1Z51-M 850 2SA663 73 
1$302 506 1S1890-&A2 817 1Z56-M 850 2SA679 76 
1$303 506 1$1891 647 1Z&2-M 850 28A680 76 
1$1263-M 849 1S1892 647 1Z68-M 850 2SA682 78 
1$1265-111 849 181892-2&2 817 1Z75-M 850 I 28A739 80 
1$1267-111 849 1S1892-3A2 817 1Z82-M 850 2S854 83 
1S1314 485 1Sl892--482 817 1Z91-M 850 28856 84 
1$1514-M 849 1S1892-&A2 817 1Z100-M 850 288189 85 
181515-M 849 1S1941 648 IZ110-M 850 2SB364 86 
1S1516-M 849 1$1942 648 1Z120-M 850 288365 86 
IS1540@ 845 1$1943 648 1Z130-M 850 2$8415 87 
1$1542® 845 1$1944 648 1Zl50-M 850 2$8434 88 
IS1543® 845 1S1972-M 849 2SA49 3 2$8435 88 
1S1549 524 1$1973-M 849 2SA52 3 G 2$8434© 90 
1S1551 602 1$2091 493 2SA53 4 G 2SB435© 90 
IS1552 602 1$2092 495 G 2SA429© 5 2S8439 92 
1S1553 486 1$2093 523 G 2SA467© 9 2$8440 92 
1$1554 486 1$2094 517 2SA473 14 288461 93 
1S1555 486 1S2095A 497 2SA483 16 2S8502 95 
181556 602 182186 502 2SA484 19 2SB503 95 
1S1557 602 1S2187 525 2SA485 19 G mm© 96 
1S1558 602 1$2233 649 2SA486 19 G 2SC367 © 96 
1$1561 602 1S2234 649 2SA489 21 mm 100 
mm 602 1$2235 649 2SA490 23 mm 100 
1Sl571 602 1$2236 519 2SA493 26 G 28C372© 104 
mm ' 602 182237 650 G 2SA493© 28 G 28C373© 104 
mm 488 1S2452 512 2SA494 30 2SC378 109 
1$1580 488 mm 512 2SA495 32 2SC380 111 
1S1585 490 1S2454 512 G 2SA495© 35 2SC380A 111 
1S1586 490 1S2460 499 2SA496 38 mm 116 
1S1587 490 1$2461 499 2SA497 40 mm 119 
1S1588 490 IS2462 999 2SA498 

' 40 2SC383 122 
1Sl643 633 1$2463 499 I 2SA499 42 2SC385A 126 
1$16431 633 1$2615 652 I 2SA499-M 847 2SC387A 128 
IS1&44 633 IS2&1& 652 I 2SA500 42 G 2SC387A© 131 

·-·· 
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2SC388A 135 I 2SC598® 844 2SC1193 554 mm 440 
I 2SC390 139 I 2SC600@) 844 2SC1195 370 I 2SK48 444 
I 2SC390-M 847 2SC642 226 I 2SC1196 371 I 2SK48-ll 444 
I mm 143 2SC642A 226 I 2SC1197 372 3BZ&1 659 
I 2SC392A 148 2SC643 228 I 2SC1198 373 3CC13 657 

mm 152 2SC643A 230 I 2SC1199 374 3CD13 657 
I 2SC395A 158 mm 232 2SC1200 558 3DZ61 659 

2SC398 163 mm 235 2SC1200@ , 852 3FC13 657 
mm 163 2SC734 237 2SC1236 

, 
554 3FD13 657 

I 2SC400 166 2SC735 239 I 2SC1241 380 362C2 818 
I 2SC400-M 847 G 2SC752© 242 I 2SC1242 383 36312 818 

mm 171 I 2SC119 247 I 2SC1311 386 36412 818 
mm 174 G 2SC780A@ ~-!9 I 2SC1378 388 3G&A2 818 
mm 175 2SC782 253 I 2SC1379 390 m12 657 
2SC485 175 2SC783 253 I 2SC1380 392 36Z61 659 
2SC48& 175 mm 255 I 2SC1380A 392 312C2 818 
2SC495 177 2SC785 255 2SC1382 396 31312 818 
2SC496 177 2SC786 262 2SC1433 398 31482 818 
2SC497 179 2SC787 265 2SC1434 401 316A2 818 
2SC498 179 2SC788 268 2SC1435 404 31C12 657 

I 2SC503 180 2SC789 272 I 2SD51@) 845 31Z61 659 
I 2SC503-M 847 2SC790 274 I 2SD51A@) 845 3LF11 691 
I 2SC504 180 2SC791 276 I 2SD52@) 845 3LZ&1 659 
I 2SC505 184 2SC792 278 I 2SD52A@) 845 3LC12 657 
I 2SC506 184 2SC793 .280 I 2SD53@) 845 3N2C2· 818 
I 2SC507 187 I 2SC833@ 844 I 2SB53A@) 845 3N3A2 818 

2SC508 191 2SC941 282 I 2SD55@) 845 3N4B2 818 
2SC509 193 I 2SC979 . 285 I 28055A®' 845 3N&A2 818 

G 2SC509© 196 I 2SC979A 285 I 2SD102 407 3NC12 657 
I 2SC510 199 G 2SC9BO© 291 I 2SD103 407 3NF11 691 
I 2SC510-M 847 G 2SC980A© 291 I 2SD103-ll 848 3SK22 448 
I mm 199 I 2SC982 297 I 2SD110 411 I 3Sll28 452 
I 2SC512-M 847 2SC983 300 I 2SD110©) 852 I 3SK28-ll 848 

2SC515A 202 2SC994 302 I 2SD110-ll 848 3SK35 457 
I 2SC516@ 844 2SC995 305 I 280111 411 I 3SUBA 462 
I 2SC516A® 844 2SC996 305 I 2SD111-ll 848 3QF11 691 
I 2SC519A 204 I 2SC998 "309 I 2SD113 415 6CC13 662 
I 2SC519A-M 847 2SC1000 314 I 2SD113-M 848 6CD13 662 
I 2SC520A 204 G 2SCIOOO© 318 I 2SDll4 415 6FC13 662 
I 2SC520A-M ' 847 I 2SC1001 322 I 2SD114-M 848 6FD13 662 
I 2SC521A 204 2SC1004 325 2SDl1B 419 6FXF11 695 
I mm 208 2SCI004A 325 2SD119 '419 662C2 818 
I 2SC522-M 847 I 2SCI077 327 2SD129 421 663A2 818 
I mm 208 2SCI079 330 2SD130 421 66482 818 
I 2SC524-M 847 2SC1080 330 2SD234 422 6G&A2 818 
I mm 211 I 2SC1120 332 280235 . 422 66C1Z· 662 
I mm 214 I 2SC1121 336 G 280234© 424 &12CZ 818 
I 2SC551 217 I 2SC1122A 340 G 2SD235© ·424 613A2 818 
I mm· 220 2SC1164 343 I 2SH13 '465 6J4BZ 818 

2SC558 221 I 2SC1165 348 I 2SH14 465 6J&A2 818 
I 2SC560@ .844 2SCH&&· 352 I 2SH20 468 61C12 662 
I 2SC587@) 844 2SC1167 354 I 2SH21 468 6LCl2 662 
I 2SC587A@) 844 2SC1168 355 I 2SK11 426 6LF11 693 
I 2SC587-M 847 I 2SC1169 357 I 2SK12 426 6N2C2 818 
I 2SC587A-M ·847 2SC1170B 360 I 2SK12@) 845 6113AZ 818 
I 2SC594 223 2SC1171 362 I 2SK15 426 6N4B2 · 818 
I 2SC594-M 847 2SC1112 364 I 2SK15-lll 848 6116A2 818 
I 2SC594@) 844 2SC1172A 364 I 2SK18 435 6NC1Z 662 
I 2SC595@) ·844 2SC1172B 366 I 2SK18A 435 6NFl1 693 
I 2SC597@) 844 2SC1173 367 2SK19 436 &OF1i 693' 
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1 IOZS.8-M 851 15FD11 666 BW2-2Z4 826 S5092-48 723 
lOZ7.5-M 851 22CC11 669 BW2-2Z10A 826 ' S5092-6A 724 
10Z8.2-M 851 22CD11 669 BW2-2Z11 826 S5102 'I 725 
10Z9.1-M 851 22FC11 669 8W4-2Z4 826 S5103 727 
10Z10-M 851 22FD1 t 669 8W4-2Z10A 826 S5104 729 
10Zll-M 851 25CCl3 672 8W4-2Z11 826 S5105 731 
10Zl 2-M 851 25CD13 672 CW2-2Z4 826 S5106 732 
10Z13-M 851 25FC13 672 CW2-2ZlOA 826 S8201 613 
10Z15-M 851 25FD13 672 CW2-2Zl 1 826 S8202 615 
10Zl 6-M 851 25FXF11 704 CW4-2Z4 826 S8250 611 
1OZl8-M 851 25G2C2 818 CW4-2Z10A 826 S8250A 611 
1 OZ20-M 851 25G3A2 818 CW4-2Z11 826 S8250B 611 
10222-M 851 256482 818 D21A 550 SFOR2841 733 
JOZ24-M 851 2566A2 818 D22A 550 SFOR2041 733 
10227-M 851 25GC12 672 033A 550 SE1A11 735 
10230-M 851 2512C2 818 041A 550 SFlAllA 738 
10Z33-M 851 2513A2 818 061A 550 SF1811 735 
10236-M 851 251482 818 D91A 550 SFlBllA 738 
10Z39-M 851 2516A2 818 EW4-2Z2 826 SF1812 741 
10Z43-M 851 251Cl 2 672 EW4-2Z4 826 SFlDll 735 
10Z47-M 851 25LC12 672 FW2-2Z4 826 SF1D11A 738 
IOZ51-M 851 25LF11 702 FW4-2Z4 826 SF1D12 741 
1DZ56-M 851 25N2C2 818 FW2-2Z2 826 SFlFll 735 
1DZ62-M 851 25N3A2 818 FW4-2Z2 826 SFlFl lA 738 
10Z68-M 851 25N4B2 818 GU-3A 814 SFlGl l 735 
10Z75-M 851 25N6A2 818 GU-4A 814 SFlGllA 738 
1DZ82-M 851 25NC12 672 GU-5 814 SFl R3841 744 
1 OZ91-M 851 25NF11 702 6U-6 814 SFl R304 l 744 
lDZl 00-M 851 25UF1 l 702 M8513A-O 552 SF3814 747 
10Zl 10-M 851 50LF11 706 I M8825 476 SF3014 747 
10Z120-M 851 50NF11 706 M9202-15KV 719 SF3614 747 
10!130-M 851 500Fl 1 706 M9242-10KY 721 SF5812 750 
10Z150-M 851 150LD11 674 S1003A 561 SF5012 750 
12CC12 664 I 150ND11 674 SlOlO 563 SF5F12 750 
12CD12 6641 1500011 674 S1071 567 SF5612 750 
12FC12 664 150TD11 674 Sl151 569 SF5112 750 
12FD12 664 150UC11 676 Sl 166 572 SF10812 753 
12FXF11 699 250UC11 678 Sll82 575 SFl 0012 753 
12G2C2 818 300EX01 l 680 moo 573 SFl OFl 2 753 
12G3A2 818 300FX01 I 680 Sl201 578 SF! 0612 753 
126482 818 30DLDI 1 682 Sl229 581 SF10112 753 
12G6A2 818 300ND1 I 682 Sl230 585 SF10Ll2 753 
12GC11 664 3000011 682 S1253, Sl2~4 '588 SFlON 12 753 
1212C2 818 300TD1 I 682 S3006C 

6071 
SFl6812 756 

1213A2 818 300W011 682 S30060 607 SFl 6012 756 
121482 818 3DOY011 682 S3006E 607 i SFI &Fl 2 756 
12J6A2 818 50DHXD22 684 S3015A 593 SFI 6612 756 
121 Cit 664 800UD21 685 SJOl 58 593 SFl612HI 819 
12LC11 664 800YD21 685 S3016-R 553 SFl6J4Bl 820 
12LFll 697 8DOEXD21 685 S3019 609 SFl6J6AI 824 
12N2C2 818 800YKD21 685 S3019A 609 SFl BJ &SI 821 
12N3A2 818 8DOFXD2 I 685 S30198 609 I SFI 6112 756 
12N4B2 818 8000022 686 S3020 613 SFl &LI 2 756 
12N6A2 818 SOOY022 686 S3020A 613 SFl6N12 756 
12NC11 664 800EXD22 686 S3023 590 SFI 602Hl 819 
12Nfl1 697 800YKD22 686 S3028 603 SFI 606S1 821 
120Fll 697 800FXD22 686 S3041 605 SFl &Ul 2 756 
15CC11 666 I 600EXD22 687 S3041A 605 SFl6R12-1ZI 827 
15CD1 l 666 1600FD21 688 S3046 .598 SF30Dl I 759 
15FC11 666 160DFX022 688 S3053 600 SF30Fll 759 

-( 199)-



Classi- Type . Page Classi· Type Page Classi· Type Page Classi· Type Page fication fication fication fication 
SF30611 759 SF30016Sl 821 SHBOFl 1 789 YG-238 828 
SF:JOJ2Ht 819 SF30016S3 825 SHBOGl 1 789 YG-239 828 
SF3014Bl 820 SF300Jll 770 SHBDHll 789 
SF3016Al 824 SF300Ll 1 770 

I' 
SH80111 789 

SF3DJ&ST 821 SF300Nl 1 770 SHBOL11 789 
SF30111 759 SF30002H1 819 SH'15DD11 793 
SF30L11 759 SF30DU4Bl 820 SHl50F11 '793 
SF30Nll 759 SF30DU&AI 824 SHl50Gll 793 
SF3002Hl 819 SF30006S1 821 SH15DH11 793 
SF3006Sl 821 SF300Ql 1 770 SH150111 793 
SF3DR11 759 SF300R11 770 SH150Lll 793 
SF50012: 761 SF300S11 .770 SH3DOll11· '797 
SF5DG12 761 SF300U11 770 SH300F11 797 
SF5012Hl 819 SF500EX23 773 SH3DDG11 797 
SF5014B1 820 SF500U23 773 SH300Hl 1 797 
SF5016AI 824 SF500Y23 773 SH300111 797 
SF5016Sl 821 SF10DDEX22 774 SH300Ll 1 797 
SF50ll2 761 SFRI 61488 822 SH4DDL23 801 
SF50L12 761 SFR1616P1 823 SH400N23 801 
SF50N12 761 SFR3014BB 822 SH400R23 801 
SF5002Hl 819 SFR3016P1 823 SM2B41 802 
SF50Q6S1 820 I SFR50148B 822 SM2D41 802 
SF50RIZ 761 SFR5016Pl 823 SM&B14 805 
SF801111 764 SFR50Q&Pl 823 SM6D14 805 
SFBOGl 1 764 SFR8014BB 822 SM6614 805 
SF8012Hl 819 SFRBOl&Pl 823 SM10014 808 
SF8014Bl 820 SFRBOU488 822 SM10614 808 
SF8016A1 824 SFRBOU&Pl 823 SM30D12 811 
SF8016St 821 SFRl50148B 822 SM30Gl2 811 
SF8016S3. 825 SFR15016PI 823 S-GXI 617 
SF80111 764 SFR15DU4B8 822 S-GX2 617 
SF80L11 764 SFR150U6P1 823 S-GX2A 617 
SFBONlt · 764 SFR3001488 822 S-GX3A 622 
SF8002H1 819 SfR30016P1 823 S-GX4 625 
SFBOU4Bl 820 SFR300U4B8 822 S-GX4A 625 
SFBOU&Al 824 SFR300U6Pl 823 S-GX4B 625 
SF8DQ6S1 821 SH5Bl2 ·775 S-GX5 625 
SFBORll 764 SH5012 775 S-GX7 627 
SFBOUll 764 SH5FIZ 775 S-LX2 631 
SF150611 767 SH5612 775 S-MXZ 630 

-SFl5016A1 824 SH5112 775 S-SXI 629 
- SF15016S1 821 SH5112-4Z1 827 TLRIOl 527 

SFl5006Sl 821 SH16812 778 TLR102 530 
SF15012H1 819 SH16012 778 TLR103 533 
SF1501Ul 820 SH16F12 778 TLR104 536 
SFl5016S3 825 SH16G12 778 TLR301 539 
SFl50111 767 SH16H12 778 TLR302 542 
SF150Ll1 767 SH16112 778 TLR303 544 
SF15DN11 767 SH30011 782 TLR304 546 
SF15002H1 819 mom 782 TLP501 548 
SF150U481 820 SH30G11 782 TP-1 815 
SF150U6At 824 SH30111 782 YG-204 828 
SF150Q11 767 SH30Ll 1 782 YG-2058 828 
SFl50Rll 767 SH50011 785 YG-2068. 828 
SF150S11 . 767 SH50Fl 1 785 YG-2078 828 
SF150U11 767 SH50Gll. 785 YG-2118 828 
SF300611 SH50Hl 1 785 ' 770 YG-216 828 
SF30012Hl · 819 SH50111 785 YG-221 828 
SF30014Bl 820 SHSOLl 1 785 YG-236 828 
SF30016Al 8:;!.4 moon 789 YG-237 828 

-'=." 
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t-7:::--~A? 
Transistor 

2SA49, 2SA53 • · · · · · · · · · · · · · · · · · 3 
2SA52 ........................ 4 
2SA429©····················· 5 
2SA467©····················· 9 
2SA473 ..................... 14 
2SA483 ..................... 16 
2SA484--2SA486 · .......... · 19 
2SA489 .. · ...... • .... · ...... 21 
2SA490 ................... · · 23 
2SA493 .................... · 26 
2SA493© .................. 28 
2SA494 .................... · 30 
2SA495 ..................... 32 
2SA495©···················· 35 
2SA496, 2SA505· ............ · · 38 
2SA497, 2SA49a ....... · .... · · · 40 
2SA499, 2SA500· ... · ...... · .. · 42 
2SA502 ......... · .. · · · .. · · · · 45 
2SA503, 2SA504· · .. · · · · · · · · · · · 49 
2SA509 .............. · ...... 53 
2SA509© .................. 55 

2SA510, 2SA512···· ···· ··· ··· · 58 
2SA561 ..................... 61 
2SA562 ......... · ........... 63 
2SA594 ..................... 65 
2SA656- 2SA658 ............ 68 
2SA661 ..................... 71 
2SA663 ..................... 73 
2SA679, 2SA680· · .. · · · · · · · · · · · 76 
2SA682 ·· · ················ ·· 78 
2SA739 .................... · 80 
2SB54 ........................ 83 
2SB56 ........................ 84 
2SB189 ..................... 85 
2SB364, 2SB365· · .. · · · · · · · · · · · 86 
2SB415 ...... · · · ............ 87 
2SB434, 2SB435 ............... 88 
2SB434 ©, 2SB435 ©· · · · · · · 90 
2SB439, 2SB440· ........ · · .... 92 
2SB461 ..................... 93 

2SB502, 2SB503· · .. · · · · · · · · · · · 95 
2SC366 ©, 2SC367 © · · · · · · 96 
2SC372, 2SC373 .. · ........ · 100 
2SC372 @, 2SC373 ©· · · · · · 104 
2SC378 .................... · 109 
2SC380, 2SC380A .. · ...... · · · 111 
2SC381 ..................... 116 
2SC382 ..................... 119 
2SC383 .................... · 122 
2SC385A .... · .. · ...... · ...... 126 
2SCJ8JA ..................... 128 
2SC387A© ................ · 131 
2SC388A ..... · .. · ............ 135 
2SC390 .................... · 139 
2SC392 .......... ·: ...... · 00 143 

2SC392A ..................... 143 
2SC394 ..................... 152 
2SC395A 00 ................... 158 
2SC398, 2SC399 · .. · .... · .. · 163 
2SC400 ........... · ........ · 166 
2SC481 .............. , ...... 171 
2SC482 ......... · .......... · 174 
2SC484- 2SC486 · · .... · · · · · 175 
2SC495, 2SC496 · · · · · · · · · · · · 177 
2SC497, 2SC498 ............ 179 
2SC5Q3, 2SC504 .... · · · · · .. · 180 
2SC505, 2SC506 ...... · .... · 184 
2SC507 · .... ... ... .... .. .. .. 187 
2SC508 · .. · .............. · .. 191 
2SC509 ...... · ........ · .... · 193 
2SC509 © .. · .... · .. · .. · .... 196 
2SC510, 2SC512 ............ 199 
2SC515A .... · ..... · · .... · · .. · 20~2 
2SC519A - 2SC52JA ........ 204 
2SC522, 2SC524 .. · .... · · · · · 208 
2SC547 .................... · 211 
2SC549 ....... · ............ · 214 
2SC551 · ........... · ........ 217 
2SC555 · · · ..... · .... · .. · .... 220 
2SC558 ..................... 221 
2SC594 .......... · .......... 223 
2SC642, 2SC642A·· .. · ...... · 226 
2SC643 ..................... 228 
2SC643A· · · · · · · · · · · · · · · · · · · · · 230 
2SC732 .................... · 232 
2SC733 ..................... 235 
2SC734 ..................... 237 
2SC735 ..................... 239 
2SC752 © .................. 242 
2SC779 ..................... 247 
2SC780A © · .... · .. · ...... 249 
2SC782, 2SC783 · .... · · · · .. · 253 
2SC784, 2SC785 · · · .. · .. · .. · 255 
2SC786 ..................... 262 
2SC787 ..................... 265 
2SC788 ..................... 268 
2SC789 · .................... 272 
2SC790 ..................... 274 
2SC791 ..................... 276 
2SC792 ..................... 278 
2SC793 ..................... 280 
2SC941 ..... · · .... · · · · · · ... · 282 
2SC979, 2SC979A .. · .... · .... 285 
2SC980 @, 2SC980A © · · · 291 
2SC982 ..................... 297 
2SC983 ..................... 300 
2SC994 ..................... 302 
2SC995, 2SC996 · .......... · 305 
2SC998 ..................... 309 
2sc1000 ..................... 314 
2SCIOOO © .............. · 318 
2sc1001 ..................... 322 

2SC1004, 2SC10004A ...... 325 
2SCJOJ7. .................... 327 
2SC1079, 2SC1080 .. · ...... 330 
2SC1120· .... · · · · ........... · 332 
2SC1121 · · · · · · · · · · · · · · · · · · · · · 336 
2SC1122A · .......... · ...... 340 
2SC1164· · · · · · · · · · · · · · · · · · · · · 343 
2SC1165· · · · · · · · · · · · · · · · · · · · · 348 
2SC1166· · · · · · · · · · · · · · · · · · · · · 352 
2SC1167· .................... 354 
2SC 1168· · · · · · · · · · · · · · · · · · · · · 355 
2SC 1169 .. · · · · .. · ............ 357 
2SC1170B .... · ............ · 360 
2SC1171··· ·· ·· ·· ··· ·· · · · · ·· · 362 
2SC1172, 2SC1172A ...... · .. 364 
2SC 11728 .... · .. · .... · .. · .. 366 
2SC1J73 ..................... 367 
2SC1195··· .................. 370 
2SC1196· .................... 371 
2SC119J .................... · 372 
2SC1l9800 ................... 373 
2SC11990000 """" ......... 374 
2SCl24l 00 ................... 380 
2SC1242·· · .............. · .. · 383 
2sc1377 ..................... 386 
2SC1378··· .................. 388 
2SC1379·· · ...... · .......... · 390 
2SC1380, 2SC1380A ......... 392 
2SCJ382 ..................... 396 
2sc1433 ..................... 398 
2SC1434· · · · · · · · · · · · · · · · · · · · · 401 
2SC1435· · · · · · · · · · · · · · · · · · · · · 404 
2SD102, 2S0103 · .......... · 407 
2SD110, 2SD111 ............ 411 
2SD113, 2SD114 ............ 415 
280118, 2SD11U ...... · .. · .. 419 
2SD129, 2SD130 ............ 421 
2SD234, 2SD235 • ...... · .... 422 
2SD234 @, 2SD235 © · · · · · · 424 
~~~* t- 7 ::--::/A 7 

Field Effect Transistor 

2SK11, 2SK12, 2SK15 · .... · 426 
2SK18, 2SK1BA .... · ...... · 435 
2SK19 ..................... 436 
2SK30A ..................... 440 
2SK48 ..................... 444 
3SK22 ..................... 448 
3SK28 ..................... 452 
3SK35 .................... · 457 
3SK38A ..................... 462 

:i::. ~-\';::.; 7 y ;a.:::--
1- 7:::--~A7 
Unijunction 
Transistor 

2SH13, 2SH14 .......... · .. · · 465 
2SH20, 2SH21 • .. · ...... · .... 468 

'7-tf.f-7:::--~A? 
Photo Transistor 

OS14 ........................ 472 
OS18 ........................ 474 
M8825 ..................... 476 
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if~v=~APNP·~-·~~~~~~g 
GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 2SA49, 2SA53 
0 A MrfifllJJi.lilJltttWi Jft 
O AM. IF. Amplifier Applications 

• 455kHz CD:ijt:k;ffnl5'1t:t.Jjfljf~ (UMAPG) ti>:k~"'· / Unilateralized 

Maximum Available Power Gain=42dB(Typ.) (f=455kHz) 

• 2SA49 ftW!3!'.t.::., 2SA53 lt~f;tt.::.:liL."f-t". /The 2SA49 is intended 

for 1st IF amplifier and the 2SA53 is intended for 2nd IF amp­

lifier use. 

:ft:k~:t& Maximum Ratings (Ta=25°C) 

Characteristic Symbol. Rating Unit 

::t v ? ~ . '"' - A MJ'ltEE Vceo -18 v 
- ----- -------

= ~ "~ . '"'-.AMJ'ltEE VEBO -12 v 
::t v? ~-VfE le -5 mA 

= ~ " ~ 'l[VfE IE 5 mA 

::t v? ~:lj\9\: 
1---

Pc 60 mW 

~i\-fmiffil..l.l't TJ 75 ·c 
-l*t¥tlffi..l.l't Tstg -55-85 ·c 

-~~tij:M: Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition 

::t v ? ~ L. "f' ~'ltV!E IcBo VcB=-18V, IE=O 

= ~ "~ L"f'~'ilV!E IEBO VEB=-12V, lc=O 

Min. 

-
-

2SA49 VcE=-6V r-----42 2SA53 IE=lmA, f=270Hz 20 1j~~'ltvtE:11!!,lii$ hre ~A49 i--vcE=-6V, IE=lmA r--l} 
2SA53 f=455kHz 5 

::iv? ~1±\:t.J~::I: Cob Vc5=-6V, IE=O, f=lMHz 7.5 

'"'-.Aj)tti> I) ;m;tJc rbb1 VcE=-6V, IE=lmA, f=6MHz -

Unit in mm 

JEDEC T0-1 

~ 
~ Collector 

Mark 

1. Emitler 
2. Base 
3. "C".ollecioJr 

EIAJ TC-1, TB-lA 

TOSHIBA 2-6 

Typ. Max. Unit 

- -10 µA 

- -10 µA 

- 200 
- 140 
16 40 
9 17 

10.5 12.5 pF 

90 160 Q 

Y~l!c y Parameters (Typ.) (;x:. ~ ,,, ~~:l!B. VcE=-6V, IE=0.5mA, f=455kHz, Ta=25°C) 

Characteristic Symbol 2SA49 2SA53 Unit 

J...:t.J ::t '/ !fl"? ~ '/ 7' g,. I 0.4 0.65 mo 

J...:t.J~::I: Ci. 350 650 pF 

J!!~;!l7 r· ~ ~ '/ 7' IYrel 27.5 29.5 µ0 
~~;!l7 F ~ ~ '/ 7-{ftffijlj Ore -95 -97 . 
lllli:~;!l7 F ~ ~ '/.A !Yre\ 17 16.5 mo 

11~~7 I-' ~ ~ '/ _7-{ftffijq Ore -6 -10 . 
1±\:t.J::t '/!fl"?~ '/.A goe 12 11 µ0 

1±\:t.J~ft Coe 20 20 pF -
Xltk;fi~'lt:t.J5J'Uf*J. UMAPG 42 40 dB 

Common Emitter 
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2SA52 if&v:~LPNP•*••·~~~~~g 
GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 

OAMf.!il5&~~~m 
O AM Frequency Converter Applications 

• ~~fiJ~1.J\j;:g1,,: Gc=32dB (Typ.) (f=lMHz) 

:Qii:k~;Mt Maximum Ratings (Ta=25°C) 

Unit in mm 

~ 
::;; ,,_, 

Characteristic Symbol Rating Unit ~ Co1lector 
Mark 

::z v !! :>< • -" - .A f.,1'm'.EE Vcao -18 v 
--=' ,,, :>< • -"-.A!ii11!:EE VEBO -12 v 

::zv!J?<1[i1rt le - 5 mA 

=' 'Y ?<1!;ii!E h 5 mA 

::z v!! ?tt~~ Pc 60 mW 

~Ulffill'!t TJ 75 oc 
1.63¢ 

fJji;ff.lffill'!t Tstg -55~85 oc 1. Emitter 
2. Base 
3. Collector 

JEDEC TO-! 

EIAJ TC-!, TB-lA 

TOSHIBA 2-6 

~5{l~~tt Electrical Characteristics (Ta=25°C) 

Characteristic j Symbol I Test condition Min. Typ. Max. Unit 

_::z_v_!!_?<_L_T_ii;JT_-'lii_·~_m:_;: ______ l __ I_c_B_o ___ l __ V_c_B_=_-_1_8_V_._I_E_=_O ______ l ___ L=_, ---:-lO_l __ µ_A_ 

=' ,,, :>< L*'li'JTmiilE hao VEa=-12V. Ic=O _, ___ -_!, - 1 -10 µA 
-h-r--.---i--V-cE_= ___ 6_V_,_h=lmA, f=270Hz _25_1 - /~180 i 

'N~-VmiAE:lll$111* 
______________ 

1 
_____ 

1
_V_c_E_=_-_6_V_,_h=lmA,f=455kHz 8 I - 1 22 __ _ 

j Cob VcB=-6V, IE=O, f=lMHz I - 110 5 I -
j rbb1 VcE=-6V, IE=lmA, f=6MHz - 80 160 I 

pF 

Y~~ y Parameters (Typical) (=',,, ?t~im. VcE=-6V, IE=0.5mA, Ta=25°C) 

Characteristic J Symbol j f""455kHz I f=l.5MHz Unit 

;A..1J ::z_ :/ f" ?< :/ /(. 

I 
0.45 I 1.8 

I me:> g1. 
-

;A..1J~:lll Ci. 470 390 pF 

-I 

-
~~~7 r' :><:/.A !Yrel 29 83.4 µeJ 

-
0 

~~Ji!7 r' ?<:.; .A&;fflfiEJ Ure -95 -104 

11~~~7 r' :><:/.A IYrel 17 15.7 mo 
-

_\ 

0 

11~~Ji!7 r' :>< :/ ;;t..fft;fflfiEJ Ora -7.5 -27 

/:1:11J::r :/ f !J ?< './/(. goe 11 42 

I 
µt') 

1±11Ji'f:il: Coe 20 20 pF 
' Common Emitter 

C=-: .,, ?<f:i\l!J'!h, VcE=-6V, h=lmA, Ta=25°C) 
Characteristic j ·Symbol f=455kHz f=l.5MHz Unit 

;A..)] ::z './ ?<' !J ?< './ /(. I 
i11e 1.0 4.0 mt~ 

;A..1J~:il: C1e 800 530 pF 

~~Ji!7 r' :>< './/(. !Yrel 29 80.5 µel 

~~Ji!7 r ' :>< './ ;;.fft;t!lfeEJ Ore -99 -112 0 

H~~Ji!7 r ' :>< './.A IYrel 32.5 27 mt') 

Jllll~Ji!Y. r ' :>< './ ;;.&;t!lfeEJ Ore -13 -40 0 

/:1:11J ::z './ ?<• !J ?< './ 7- goo 28 105 µt') 
-----

/:1:11J~!i: Coe 30 25 pF 
Common Emitter 
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~~~~PNP=~tt~~v-r~~7~~A~ 
SILICON PNP TRIPLE DIFFUSED PLANAR TRANSISTOR 

o=~~••am o••ffA{~~~~m 
O Nixie Tube Driver Applications 

O High Voltage Switching Applications 

• jWjj!ijfE-C-i'": Vcso=-150V 

VcEo=-150V 
' 

• 2SC780A@ .!: ::z :/ 7 !I ;( :/ !1 !I t;::. t.i:: IJ 'ii'". /Complementary to 

2SC780A@ 

:8:7'~*& Maximum Ratings (Ta=25°C) 

<;:haracteristic Symbol Rating Unit 

::z v? 11 • ""-;;,r .. i11EE Vcso -150 v 
::zv?fl •.::i:.~ .,,11J'Ml1IEE. VcEo -150 v 
"'"~ .,, 11 ~ ""-;;,fbi1tEE VEBO -5 v 
::z v? t11IV!E Ic -30 111-A 

"'"~ .,, 111IVIE IE 30 mA 

::z v? !1~~ Pc 150 mW 

~ilfflltlfil~ TJ 125 oc 
fli!:ffilfil~ Tstg -55~125 oc 

'i!!Unttt.J!l@tt Electrical Characteristics (Ta~25°C) 

Characteristic Symbol Test condition 

::z v ? 11 J.., ~ !j\ff1tVIE Icso Vcs=-150V, h=O 

"'" ~ .,, 11 J.., -t> !j\ff1IVIE IEBO ·_- VEs=-5V, Ic=O 

::z v ? !1 • "" - A ri.i~fittlEE BVcso 'lc=-0.lmA, IE=O 

::z v ? 11 • = ~ .,, 11 rr.i~fit'llEE BVcEo lc=-lmA, Is=O 

= ~ .,, !1 • "" - A Fdl~fit'l[fE BVEBO h=-lmA, Ic=O 

hrn{l) * VcE=-3V, lc=-10rµA 
Jl[V!E11VIE~lii$ 

hFE(2) VcE=-3V, lc=-15mA 

::z v ? !1 • "'" ~ .,, !1 rr.i:filil:frl'llfE VcE(sat) lc=-lOmA, Is=-lmA 

"" - A • =' < .,, !1 lla9:filil:frl'ilEE VsE(sat) Ic=-lOmA, ls=-lmA 

" 7 ::/ !/ ,;; " ::/ Jlij7J!l~ h VcE=-lOV, lE=2mA 

::z v? ,Ji l±l/J!@::I: Cob Vcs=-lOV, IE=O, f=lMHz 

* hFE (l)t;::. .t IJ r~O) .t ? t;::_?f~ J..,, ~Jb~T- J.., -C 3;> IJ °ii'°. 
According to the value of h,.(1), the 2SA429© is Clas­

sified as follows. 

Classification ----~----I hFE(l) 

Min. I Max. 

2SA429<Qr-R 40 80 
2SA429~0 70 140 

2SA42~~y 120 240 

-5-

200 

~ 160 
.5 

p; 120 
;!< 
~ 

"' ..,. 80 
~ 

n 
t4' 
ii' 40 

~ 

20 

2SA429@ 
Industrial Applications 

Unit in mm 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-SB 

Min. Typ. Max. Unit 

- - -0.1 µA 
- - -1.0 µA 

-150 - - v 
-150 - - v 

-5 - - v 
40 - 240 -
40 - - -
- -0.5 -1.0 v 
- -0.75 -1.5 v 
50 100 ~ MHz 

-
- 4 '1 pF 

Pc-Ta 

~ 
DI 

~.c:s 

hJ 
D 

to.. 
D 

40 . 60 80 100 120 140 
llll!IU TaC"C) 



1 2SA429® 
Static Characteristics 

~Jll'J< -'.I~ 
lllP~I! ~'!, 

~;~~ ~{$ f;:~ ~ n -24 
-~'[ 

' 2Q !-H11i 
16 -9.;1 

o. ~j 1 r:::o.1 
8 Fl-0.075--1 

'' o.'otl:I 
4 • 0.025mA 

,o+H 
f' )l, ~ . ,o,~ 0 20 40 60 

-....:.-~~ ·::zv?? """' .,n.u 
,h (mA :-0.4 'llt!E v,,.(V) 

• "'1±f> ""' ''"' 
Hlic ·--5~ -o.s~.,~tm''i 1.tum 

"(>!I!!> Ta 25'C 

Static Characteristics 

=J1:8M-H-++-+0.~JH-++++-+->++++-H 

1' b' - .0 mA 

Ic-Vcz (Low Current Region) 
-6 1 .:r: ~'-/11~1& J.. 

-50 Ta =25t 
.... 

1--:_45 -5 

11+-· 0 

-I -3 
n-

0 

5 

20 

15 
I 
~ 10-H I I 
Is=-SµA 

-1 

± 1Jj 
-20 -40 -60 -80 -100 

-6-

-28 

-24 

~ -20 

1 
~ -16 

Static Characteristics 

t-:L. 0.25 

~\\ 0.225 

a:~ 
20 0.2 

!±±: -0.175 
16 ~15_ ti'..- 111 

< I ~·12f ~-l:i -110 ::: 
=t- -8 

0.075 

o.~ 

"' 18 ~r[b2 

$ " 
4 mA 

.> 
n 

-o.t[-o·ffi 0 -20 -40 -60 -80 
Ji 11 : 11 

-<-J_l!J'.iili'. ls(mA) ""??. ;c.'.,? fllll([E 

Vc•=T5~ 
0.4 ~ VcE(V) 

"'~ ,> 
0.8 "' "' tl .. .:<.' .,j>jj(Jll! .> 

Ta=lOO'C t<ll:I -1.z lid 
"( 

Ic-VcE (Low Voltage Region) 

-4)..A',q....~+-1H--l-l-l-++-+-+-+-+-+-+-+-1 
,s--0.02limA 

J. D_U: 
Oo!'-'--'-_'-':-4....._.....__~8..._._..+.12:-'-..._..~16,,_.........,-::l20 

::>t.-;7;?•.X.i;•1?rdl'll!E VcE( V) 

Ic-VcE (Low Voltage Region) 

:TITJµ3 
Ta=lOOt 

~ ,0.,25, 
0.2~ 

-0.20 
I I I 

~ 0.175 
ti'] 

rll2I Oflf v 1-"1 
j ~ 0.125 

II 
I-' H-

0.1 

.l~si-:-t-t-
8 

I o.o H-
J_ 

4 Is- 0.025mA t++-1 

~ h :III 
ol-H 0 

0 



lc-VcE (Low Current Region) 

-s..-.-..,.--,-.,.:r-:rr""T-.-r-r--r.-i--.--rrr-r.--r--, 
1-+-t-+-J_t-1-i--t--t--r--r--r-r--r--r.:r. ~ ., ? ill!fl!! 
t-t- -_ 1-.l-t--t.l--r-i-1- --t-t--r--1-.T a = 100 "C 

-s~-35,+-1-+-+-+-+--t--t-+-t-t-----t--i--H 

H-+-+-~i---+-t-::t-r-_...--301-t--t---t--r--r--r-t---;---,-or--, 

~ -4~~+-+-+-+-+-+--+-++-t-+-t-i--t--t-t--r-i---r-1 
j .i- 25 

.!:I ll<'l-+--+---1--f-+-l-+--t--t--l--t-t---t---r--r-r--r---i--'1 

= -a~;=~--~--;--~~t-~1""'~~~~~~-1_2:~~=;~=;~.:::i;:-_:;-~~ 
~ 1-:i--!-.+-l-+-t--F!FF"'Ff-'-t-~1f5~-t-lni-r--r-
; 2~~+-!-l--1---1--l-+-l-+-it-+-t--t--t--t---r--r-t--i-i 

10 _u 

± ±± or-00L...1.....1...~_~2-0J..J-'-_~40,,...._....__""""60,...._...__~80:---..__~100 

lc-VcE (Low Current Region) 

-s~--,-~~~..,.--,-,~..,.-~.---..--,-~~--,-..,.--,-,~-T....-. 

h-l-"'l'=+l-=+--+80'--+-:IH:I+-+-H-1--+-iH-+-+ 1_ ~ 1., ~ '!l<fi!­
tt-t-r-t-t:=;i--t-•:-7b-+--+--t--t-t---r---r-4---t--r- Ta = -55 'C -

.i-+-t"'-~~-H~-~--l--H-+-+--1-+-+-+-+-+-+-t-t~ 
-4 i 

IH.....-=-:t'!""":J;;;;F;H""i-60·--t---t--t--t--t--i-+-t--t---t--t--t-t---t--i 

-llt'-!--+--l-~-i--+-l--+-+-+--lf--+--t-t-t-t-+-t-t-+---t--1H 

o.-+-t-+---i--<-+-<1-+---+--1---+--t-+-+-t--+--1--+-1--+-+--J-++--

< 
-5 

0 ,___., 

i!S 
tm' 

"' "' .; 
n 

1000 

500 

2SA4298, 
Ic-VcE (Low Voltage Region) 

-32 

-28 

~:;:::;::;:::::::::;::.f-co1-.6"'0::=:;:::;:.:;:_:::_~~:!:.:r. ~ ., ?ill!lt!! 
-~+++~~~~F~~0~.5~5~~;;;::->rT+a+=+-+-~55~~~ 
>-+---+-+;<-¥-+--+-+-+--t· _, o'. ~o-t-t--i--r--r-t-t-t--H--H 
+- Yz' -Plf'F I I I ·-+-++-+-t-t--t-1---.-,H 

-24 

-20 

-16 

-12 

-8 

I 0,.~5'+-1-+-t-t-t-t-i-t-'H 
_3J0t-t--t-t--t-t--r-t-TT1 

0. 35'--H--HHt-t-t-t-i 

0.20 

-4t-+t-++++-HH-r+++++-+Ie = -0 .05mA-

o I ..l. ..l..J!!L ~0 ........ .......,4 ........ ........,8~~-~1~2 ......... ~-~16::-'-......,2~0 ......... ""-;!24 

::>v?;?·.:r.~.,,?r.ll~l±VcE (V) 

.:r.~ .,;?~ll!! 

Ta 25'C -

" 300 ;;. 

30 

10 
-0.05-0.l 

Vm =-lOV 

~ 5~ 

2D_ 
~ 

-0.3-0.5 -1 -3 -5 -10- -30 -50 
"v!>?lltiilt le (mA) 

0 -20 -40 -60 80 -100 120 

1000 

500 

I:! 300 ... 
I 

0 i 10 

• 50 

30 

10 

:iv?? ·.:r.~ •1?1Ul'l!i'.I± Ve• (V) 

.:r.~ •y?~tj 
VcE =-5V ~ 

ra= lOO"C 
,25 

5 

l\ 
.. 

-0.05 -0.1 -0.3 -0.5 -1 -3 5 10 30 
::> v;7 ?iltii!L Ic (mA) 

V cE(sat)-Ic 

-0.:.i~os -0.1 -o.3-0.5 -1 -3 -5 -10 30 50 
::>"!'?'it~ le (mA) 

- 7,-



2SA429®'. 

-lo~~tiffi~~§~!lf0.~~ I= z< 7?~~;:: s l--+--1---+-+-+++H---+--1-+--t-t-H le/. Ia= 10-

I -sl--+--1---+-+-+++H---+--1-+--t-t-rttt-___,r--i 
~ -311---+--+--l---+-t+++t-~-+-t-i-+-t-t-+++--:--t-; 

~' 
l±J 
lu> 

i 
II! 

"' " "' -0.5 100 
>{ 

~ -0.311--'---+--+--l---+-t+++t---+-1-t-+++++t---tt-; 
I 

'( 

-o~\~.~1..,.--'---~o.~3~-~o~.5,.....~-~1,---~_~3~~~'-'t:10,-,-~~-3o 
:> v:7 ?lll:iit le (mA) 

0 ·8'"=.1,..-.~"'o.'='3"°"0,....5='"'. ~.-i-l-~.-.3"'°".~.-:. 5~.....,.,10,.......~-3*0,......,5*'"0.........,.,100 
JQ!11tEE (V) 

~~~J?.;Offil~ 
Indication tude driving circuit 

2SA42B@ 2SA4211® 

O.lµF •I•. 
~JS -I 3300 

1000 

liOO 
N 

:r: 
6 300 

ill! = 100 
,'\ 

50 

30 

10 

5 

.r'" 

0.05 0.1 

);j:;;ffl@nf9IJ 

L 

.:r.~ 7?~:ltl! 
Ta=2s·c 

VcE =-lOV - :t::::... 

~ 

~ 
~ 
-~ 

0.3 0.5 1 3 10 30 
.:r. ~ 7 ?'it1"1. I.; (mA) 

2SA429© I±, 2SC780A © HJl.?t-1}-:it-C =-?~'If. :f ~:/'if 
~ t-~~'!f.i:'in@n1::1!fm L -c -t <; n ~tt:1J•1"Jo t,n i -t. 

~~~ R:tJ ffi]~ ( 9',, -;- ~ '!I ? :it) 
Indication Tube Driver Circuit (Dynamic) 

+IOV . Jlv, R,. 

µ· 
IOµs 

2SA42!8® 

" Vs 

R,=3300 
R, =l.2k0 
R,=lOkO 
R,=22k0 
R, =2.2k(l 
C,=O.lµF 
V, =200V±l0% · " 
V, = -SV(,<1!.<AljJ/;jlOµs) 
Va= lOV ( ,<Jv AillillQµs) 
V,=3V 

llbfl<illlt.tl!llH -IO'C-55'C 

llil& -4V 
Mii>t+ e<mu 

A.1J11tl± 'itt'f' HV lil!\ll 
l!il!I( -IV 

lll~Jil::k lil!\ll 
A:IJ!itEE itt'i' +3V lillll 

CD28 CD4i1 
fll!llr•rtm~ir-fl' CD60 CD6l 

CD65 CDeil 

'----+------'=:.=---+----"'...,.---+--·---------1-----.--<>0 
·-+-----<>-<>+$V " ... 
-----.... .-izv 
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~V~/PNPI~9•~7&~~-~-~~/~~9 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

O~ffl!5Bl:i:j:i~:t.J~"1im Oi:j:i~:t.JrOt-7.~~iim 
0 High Frequency Medium Power Amplifier Applications 

0 Medium Power Switching Applications 

• 1tl5!E'#:M~;;Jtj(~1,, : le= -400mA (Max.) 

• ::! v" 7 • .:i:. ~ "' 7 r.,ifilil'f1J~JEb>1J';; "' : v CE(sat) =-0. 25V (Max.) 

2SA467®. 
;mf~I~JHJ:/IJ-/ 
Industrial Applications 

Unit in mm 

-5.8¢Max 
1 .. 95¢Max 

• 2SC367©t ::1'./7° 9 ;( './ 7 9 rc.t£:. I) -:J:-:t. /Complementary to 2SC367@. 

~7':~*1i Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
-----

::! v ti 7 • """...:. 7.. rai~JE VcBo -40 v 
::1vt15'·.:i:.~ ,,, 7Fai~JE VcEo -30 v 

.;r.. ~ "' 7 • """ - 7.. rai'fiJE VEBO -5 v 
::1 v t1 ;r~m le -400 mA 

,:r:.. ~ "' ;r'l[l5fE h 400 mA 

::! v t1 ;rm7': Pc 300 mW 1. Emitter 
--

~Hlililffi'. Ti 125 oc 2. Collector 
3. Base 

f*tr:lillll!t Tstg -55~125 oc 
JED EC 

E!AJ 

TOSHIBA 2-5B 

~5na(J*¥1:!i: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol Test condition Min. Typ. Max. Unit 

::1 v ti 7 L~itfr'm:m le Bo VcB=-20V, h=O - - -0.1 µA 

.:i:. ~ ,,, ;r L~itfr~VIE foBO VEB=-5V, lc=O - - -0.5 µA 

hFE(l) * VcE=-lV, Ic=-lOOmA 70 - 240 
ri!fmmm~111&~ 

hFE(2) VcE=-3V, Ic=-400mA 15 - -
----

::! v ti 7 • .:i:. ~ "' 7 raif!ii!'fi:JmJE VcE(sat) lc=-lOOmA, ln=-lOmA - - -0.25 v 
........::.-7..·;r..~ ,,, ;r Fa9fili!:t11mff VBE(sat) lc=-lOOmA, Is=-lQmA - - -1.0 v 
} :;; './:; "' 3 './ mil!Z~ h VcE=-lOV, lE=lOmA 100 - - MHz 

::! v ti 7 ili/J'#ii Cot Vca=-lOV, h=O, f=lMHz - - 15 pF 

-"- 7..iltb' I) t~tt rbb1 VcB=-10V,l8 =10mA,f=30MHz - - 60 I Q 

* hFE (i)vc. .i:: l'.J l"~e> .i:: ? ~c.:5t~ L, miRi~lf; L -c ~ l'.J -:i:-:t. 
According to the value of h.,(1), the 2SA467© is classified as follows. 

Classification 
hFE (1) 

Min. I Max. 

2SA467@>--0 70 140 
------

2SA467@>--Y 120 240 
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2SA467® 

< 
..§. 

Static Characteristics 

ij~ ~5 i;r d~ IL_'._fo 

-~}~ -8.0 

tl~~oo 9"~ 6.0 -
-4.0 
--'.3'.o 

-2~ 2.0 

100. 
1.0 

I 0.5 

ls OmA 

;-~1-;-t ff 0 
-4 -8 12 16 

~-A'if£7ill Ia mA) :JV??• .z. ~ ·y,?fli,l~J± 

0.2 l:!j Ye&(V) 
Im' 
:§'. 

0.4 "'->-.'.::, 
'" l>l 
~ ~ 

0.6. > :r.<·1?lll;I& 

~~'l t( Ta=25"C 

i_I±f I 
-'.\le-a. -0.8 "( 

Static Characteristics 

2:J+H-i+t+t-+-HH 
l-rt-rt-1c-t-i"-tTTH 

-Ia- OmA-
8 12 16 -8 f}-4.j= 0 4 

<- 7' O!i'.liif. la (mA) " v 1? • "- ' ·1 1 HJl'il!'.!E 
,_,_._._.,_._......_. ....... .,_._0.2 V cdV) 

1:!I 
Im' 

~tt:~r:1::t:t:ttl-0.4 ~ -
'> 

l:t:ttttttt:l::t:t:A-0 · 6 ·~ :i 
·> 
t( 

-0.8 I 

' 

.:q ~ ;?jjl;J& 
Ta=-55'C 

Ic-VcE (Low Voltage Region) 

-soo~~=:=::;:=~::;:=~::;:=~:;:::;=:;:::;::;=::;::;=::;::;==;:-;c.r-~~',-J-;~"J"""'J"~-1 
i--1-+-+--+-+-1--t--+--t-+--1-1-+--+-+-;--;-+ Ta = 100 'C -I 

-4001-+-l--l---1--1--1-+-+-+-+-l-+-+--+--+-l-+-+--+--+-+-+-t--t 

..!:! -300 l-+-l--l---l--l--l-+-+--+--+-1-+-+--l--+-l-l-+--l--+--l--l-+--l 
ilel 

""' "' 1---6. o·+--~-i-+-+-+-+-1-+--+--+-+-1-+--+--+-+-~-+-1-1 
~ - 200 H--"7-4 .0·-+-+-1-+-+--+--+-1-+--+--+--+-+--+-+-+-+-+-1!-H 
ll 1-fffe-1-3 .Ot-t--t-+--J-f-t--+-t--+-1-+-+-+-+-t-+-+-t-1 

W.k::i- 2.0 

-ioo-t'f~l::J::J:fi:j::f=lJj=tU!Jr=tU:: i..a o.s-t-+-

< 
.§ 

~ 
!!'S 
l<'1' 

"' "' .> 

" 

n 

-500 

-400 

-300 

-20-0 

Static Characteristics 

_U·-+-t-+-+-t-t-H-< 
H--l--l-+-+-++-11+-1--t-+-+-l--l-t-tra=OmA 

--<~tct 0 
+-In (mA)-f-

4 8 12 
:1 V ;7;? ' .X.' 'I? r"l1\l'.f.E 

Ve& (V) 
0.2 l±l 

Im' 
re: 

-"-' ~?ll<Jll! 
Ta=lOO'C 

Ic-VcE (Low Voltage Region) 

l-+-1-+--+-:rl-+-+-+-+--t--j-jf--+--1-+-+·-+--~ k .: ,,1;1;;itii +-
1--!-t--+-+-1-+-r-+--f--+-1-+--+--+--+-1-+-ya=25t t-

-u i _ts I 10'-+-+-+--+--1--t-+--l--+-1--1---t--1--+--+±-+--t-I 

1--t-c Vv -n·-t--t--t-t--t-+-t--t--t-t-+-t--t--t-i:i-+-+-1 

l i2 i 0 ± 
Hi!f-1-y-~-l-H-l'"'t-·- 3. o.-+-+--+1--+--+--+-1-+--+--t-+-t-t-1 

v 2.0 

01111-f·-+-l 1-+--+--+-+--+-+-jr--t---t-·-t-t---t-t--t--:±-r-i-.Isl=OmA 

0 -1 -2 -3 -4 -5 -6 

::iv 17' • .x. ~.,, ?'r.ll'ilt!E Vee (V) 

Ic-VcE (Low Voltage Regin) 

-500=========::::=:::=:::~l-~r-~-.-. 1,-r~-,~-1,...1l!....-.t= 
l-.l---i--l---1--+-+--!-+-{-+--+-+-1-+-+-+T a= - 55 C +-
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" > 

l:!l 
ti!) 
Iii'-
:fill 
Ii!! 
..... ,.. 

500 

~ 400 
.§ 

u 
ll< 300 

-« 
~ 

~ 200 

"" n r 100 

l' 

20 

Pc-Ta 

;---
+---

'1S 
~ 

~ 

~ 
'!" 

bf' 

"' !::. 
40 60 80 100 120 140 

Jlijff!lli=./l' Ta ("C) 

VoE (sat)-lc 

-0.5 

-0.3 
l-l-l-++41-+++~-t--+-J-+-t+t+t---+--+-+·~!l~?~~­
tl--l---l-l--l+i-1-l----l---l-f-++f-t-tl--+-+-+rc/1e = 10 -

-0. 1 

[""'; -0.05 

-0.03 

:::;;;-~ 55--f-
2 

Ta 10o·c;-+-f-HiH-_____,1_ 

E - j--j--O.Ol-~§111§~~~il~~~~jft~!~ 
"' -0. 005it----+-t-+-+-tttt--+-+-t-++rtt1---+-r-- - --t-+--
"' "" -0 ._003tl--1---1--l-t-+!-+-1---+--+-+-++-H+l--f--+--t--1c-H Ht---+-
n 

-0.3-0.5 -1.0 -3.0-5.0 -10 -30 -50 -100 -300 
::> v? ?i'ltffit le {mA) 

Cobo CTE;-VR 

10o;EB33El===ll=S=E:ffi!=~~ffi 
f---1--<-+-++-+-++---+-+--+-+-+-H-++--T a 25"C H 
t---+--t-t-++t-t-t-----+-t--r--t--t-H-tH--f=lMHzt-

501---+--t-t-++t-t-t-----+-t--r--t--t-H-tH---t--t---+-l 

30 ,,.i.....; 

1-~---'o.~a~--0~~5,,_,.~_~1~.o-_.. __ ~3~.o~-~s~.~o'-'-'-~1~0-~.__~~,.......,..50 
i!U (V) 

~ 
"" 

.1000 

500 

300 

1100 

~ 50 

= i!!t 30 

10 

5 

> -5.0 

:; -3.l) 

~ 
"' :: -1.0 

1±! 
• -0.5 
&­
:fill -0.3 
/il!!: 

"' ,.. 
~ -0.1 

t{ -0.05 
I 

0
( -0.03 

----

0.5 1 

-2SA467® 

j·---j 
~l,L.,.)#:;Jt!i= 
VeF. 3V --

-

Ta=lOO"C 
--·- .. -cc 25-

55 --t-H- ---... 

3 5 10 30 50 100 -3UO 

"v? ?ill'.m le (mA) 

VBE (sat)-Io 

:x. &'~, ?~J:1!! 
1iJ::ae=lO 

! Jlill 
Taum5"C j::::: - i& 

- 100 1= 

\ -0.3 0.5 1.0 3 5 10 30 50 100 300 
::i·v? ?iliit le (mA) 

Inverter Circuit 

r· 
c. ~Re 

Vo 

v. 
Q, 

R, 

R, Re 

v .. 
fi~~"" [I) ,. ~ 'ft ;(.( .,...,..:;.-?'11.\'t!W 

Q. rvc) rv0) rv) ro-) c~&) (~~) -to.) (~~) (~:) ·(n~) (~) (~) 
2SA467©-0 -12 3 - 6 220 3.9 1.50 50 300 5 10 40 4& 

2SA461()-Y -12 3 -6 220 5.6 3.70 50 300 5 10 48 40 
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!SA467@ 
JiC;ffllfil~f!J 2. li!'12!iE~JL.7'-1H7'v-5'1fil~ 

Monostable Multivibrator Circuit 

V; Cr 
*~t--+-........ -t-~i1-----. Yo. 

1S1588 

l!EC.1 =K1 • T{µF)~ 
(t.:t!L T:!f}Jtf~F.ll(s)) Vee 

* llE:ll'."f 9 ~r.i IOOnsJ;J."f 

• " :.. ~ 1, , C-:r-:--,M-::-r:"':-rc:--~i:.'-r• ---'"r--.,--+-__c,"::_:_:_",:· "'::_" .:;:"-J 
Q,' Q. rv; rvit) rv8

) tv) lb1.) no1) (~{J'} (~nl noJ K ~~z) (~;) 
,ZSl\467\Cl--0 -12 -12 12 6 220 5.6 3.3 22 2.2 260 150 750 

2SA467!1;:>-Y -12 -12 12 6 220 10.0 6.8 39 2.2 150 150 .750 

JiC;ffllfil~19!1 3. 1!!t'ti:'!iE'l' JL.7'-IH 7'v-5'1fil~ 
Astable Multivibrator Circuit 

~7/V"A.? [ij] 

Q,, Q, [vccM V88(V) 

2SA467©-0 -12 12 

2SA467©~Y -12 12 

* C1 =K1 ·T1 (µF) 
er, : Qi OJWiJJ'Plli\'r"i(s) 
*llEC2=K2·T2 (µF) 

· (T2 : Q2 OJi&'btfllil'F·i(s) 

~ 5if tl: 

RL(!l) Rs(k!l) K, K, 

220 5.6 260 260 

220 10.0 150 l!iO 

JiC;1f:llfil~19!1 5. El B1H 7A.~7 IJ ., "'1'7 c ·:17'1fil~ 
Self Bias Flip-Flop Circuit 

Vee 

; . • .,,.5'"-~ Iii .If . jj?; ""': 

Q •• Cb !~·· rv} ·ro>. ci:i> ·~> rJ; <~~) ·~:h ·(~F) 
2544670-0 -lZ G 220 3.3 5.1 30 2.2 150 680 

2SM61C-Y -12 6 220 5.1 10 30. 2.! 150 680 

10 

c 8 
~ 

'il 

> 
liJ 
lill' 

"" "" 4 

* 2 

0 

R 

0 l \ 
~ A. \ 

~ '\ rs. 
~ ~ [\ 

" ""- r-.., t-j-. 
I'-. t-j-. I'--

..... -. !--< 

100 1000 10000 

~ •) :IJ"'if:ll!: CT (pF) 

JiC;ffllfil~flJ 4. !il:lEJ~{ 7A.~7 IJ ·1"'17r:J ·1"'11fil~ 
Fixed Bias Flip-Flop Circuit 

Vee 

Rr 

2SA467©-0 - :t: 12 6 220 3.3 22 2.2 150 680 

2SA~7(il-Y -12 12 6 220 6.8 39 2.2 150 680 

v T min-Trigger Frequency 

i 2H-++H-~-+~~-+++-H-t--~-+---+-+-+-t-t-1-H 

o ........ ~1==o""k-~-~~~~1""o'='ok:-'-. -:~· ~~~~'"'::lM 
·~ •J tr!l<li!ll1& (Hz) 
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y, 

80 

70 

40 

Schmitt Circuit 

Vee 

Vo 

Rs1 
tRs2 

,&. l!E t ;<. T '} ;, ;<. ~[E 

Q. Q. rv.c) ~.;) r~) (~n) (~f:) ~fl> nn, (~;, ~~~) (~~) rv;. 
2SA467<Ci-0 -12 -3 220 3.3 30 5,1 5.1 150 SO 24.£1 l 

2SM67©-Y -12 -S 220 5 6 30 10 IO 150 80 240 I 

Gv-f 

' .\ 

2SA467®' 

Jii5Jfi IBf§gJJ 7 .48d8 ::J ~ "f IJ )l ~ ~ IJ :Jtt~m[§I§ 
48dB Complementary Amplifier circuit 

2SA495@) Rf 2SC367 ® 

-GV 

RL=lOOO 
2SC372@ 2SC372 @ 2SA467@ 

R~I 
N 

K 
I h.J 250kn 

1',l\ 

~ 
lk lOk lOOk IM 

/llliJtl& f (Hz) 

Jii5.lfi!Bl§1JJJ 9 .,(-{Cl •y I- 7:..-7"a'kTIBI§ 
Pilot Lamp Driver Circuit 

-6V -i2V 

IJ v­
(GY li!OmA) 
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1S1941 

-6V IJ v­
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2SA473 ~~~~PNPZ~9·~7~~~-~~~~~~~9 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

o•~*~m o~-~~*· ~-~~~*W~~m 
O Audio Power Amplifier Applications O Output Stage Application of Car 

Radio and Car Stereo 

• ftV!E~~lli$co rnU!lH~ti> J: i, '. /Good Lineality of hFE 

• 2SC1173 c ::z ":/-:I 9 ;< ":/~ 9 -Cl:i:!:IJ 5W ;Ot~i;;i;h.i:i'". /Complementary 

to 2SC1173. 

•*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v !l ~ • -"-.:Alll.l'ii'.EE Vcoo -30 v 
:z v !l ~ • = ~ ,, ~ ri.i'm:EE VcEo -30 v 
.::i:. ~ "~ • -"-.:Alll.lftEE VEBO -5 v 
:z v !l ~ 'llV!t le -3 A 

.::i:. ~ 'Y ~-Vlt IE 3 A 
:z v !l ~:tla~ (Tc=25°C) Pc 10 w 
~-J'lj)ilffi.g( TJ 150 ·c 
f*ff:ilffi.g( Tstg -55-150 ·c 

-~~~~ Electrical Characterstics (Ta=25°C) 

Unit in mm 

1. &se 
2. Collector(Heat Sink) 
3. Emitter 

JEDEC T0-220AB 

EIAJ 

TOSHIBA 2-10 

7 !l ~~ 9 -l:l: AC55C :e;ilft 
Mounting Kit No. AC55C 

Characterstic I Symbol j Test condition Min. Typ. Max. Unit 

:z v !l ~ L- ~~-VIE Icao Vca=-20V, IE=o - - -1.0 µA 

= ~ 'Y ~ L- 'l>ll;JT'flV!E IEBO VEs=-5V, Ic=O - - -1.0 µA 

hFE.{1) * VcE=-2V, Ic=-0.5A 40 - 400 
Wi:VIE'i1Uilt~•lll$ 

hFE(2) VcE=-2V, Ic=-2.5 25 - -
:z v !l ~ • = ~ ,, ~ ri.i~;f!J'!IEE VcE(sat) Ic=-2A, Is=0.2A - -0.3 -0.8 v 
"" - A • = ~ 'Y ~ lll.lftEE VsE VcE=-2V, Ic=0.5A - -0.75 1.0 v 
1' 7 ":/,;iv a ":/}\Tijil!l~ fT VcE=2, IE=0.5A - 100 - MHz 

:z v !l ~ 1:1:! :IJ!Jil':I: Cob Vcs=-lOV, IE=O, f=lMHz - 40 - pF 

* hFE (l)tc. J: 1J l'~O) J: ? t.::.0-~ l.-, ~l'MM!lv-F l- "C ~ 1J i: T. 
According to the volve of h,E(l), the 2SA473 is classified as follows. 

Classification \ Min. Max. 

2SA473-R 40 80 

2SA473-0 70 140 
2SA473-Y 120 240 
2SA473-GR 200 400 

-14-
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-:;; 
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Static Characteristics 

J OJ_ 
-30 -:20}-10 0 -10 -20 --30 
~-~~-fu~M ~~11· 

0•2 .:X.. ~ "I 111\J',Jt[f 
"'- VCE (V) 

0.4 "·> :r.' .,, 
.,,~ .i-lilt!! 

t-+-t--+-t-t-t--t-1- 0 · 6 ~ ~ ~ommon 
JZ r< l±J Emitter 

H--t:::::iv t-:;;f-4'- -0.8 J lim' Ta=25"C 
'-\/cE- ~ ''"< Fr-fl \ = 

Ic-VBE (Low Current Region) 

-100r-r-r-r-r-,.,-r--r-r-1'T1r-.-rr-..,.,.....,...... 
P.,,,11:,~Jt!r. i -t--+-+-HH--1-~++-t 
1-- Common Emitter-i--t--1---tt-t--tt-t-+t-l--l 

l--VcE=-2V 
I-

-75t-t-t--t-+-11--+--t--t-t--tt-t--ll-+-!.f-+-I 

1--1--t--+-+-t--l--!---1--Hf;;t- <nt-+~t-i---
1--1---t-t--t--+-+-+-l-+tt ~ I l--f-­
t-1--t-t--+--+-+-+-1--+~rr--cr-t---t-r--t--i = -501-f--+-f--l--+--if-+-+--l--+--f---H.-+--l--i--I 

...... 

"' _\ 

n 

-1.0 

-0.5 

-0.3 

-25r---1--t-t--t--t-+--t--t--+-tt--t+-+-i-f.li-+-l 

- 00.i-_::-11 -..1.....1.._-:o""'.3,..i-.i....i:;_~o-=.s,.i...:!..-J,_40 .-=1L..J--1_-::lo.9 . 

...:.- ;r.. • _,,, ~ 'II? rdlltrE vBE cv> 

I= le/Is 10 

V cE (sat)-lc 

~~ 
/\ ~-l-i 

f-+-+++l-l+---+--t-+++H-H--+--+--+-1-++>"-" }~ 
ii! ~ E2:: /~ 
i -O.l·~fil~~~il~mlll~~~~ ~ ~ 
"' -0.05 :2'.!2 
" ~ 
~ -0 · 03d~l~;t~~E:tt:~tt!rtttll==t:tU 
"' -0. 01.L-.J....J..J..LJ..IJ.,,.,.__J-.J..-J...W..Ll.U'---'--'--'--'...U.~--'-+'-! 
~ -0.003 -0.01 -0.03 -0.1 ~o.3 -1 -3-S 

n :i v 7 ?tl!At le (A) 

1000 

500 

2SA473 
lc-VcE (Low Voltage Region) 

-3.2 . 1 
.:x.. ~ ·~ , m:1tll - !,c~.;.--+--+--+--+--; 
Common Emitte~ ;;:,r '!!<;, 

-2.8 Ta= 25"C ~·~~-+'!Jll,-~-+--+--+--1 

JLY V 
-2 .4 717 ]...A" >r-t---; 

3 -2.0 [!~ -+-~ 
~ v j_.-4--

~ -1. 61-lvit'--1!--f·--+-+-l--=6.-l---r1=s =t-t---1 

"'~ "' -1. 21HH,..--F=q:::+-+-+--J--t--1;-;;--:-f--t-I ;, -1.Q.. 
n 

-o. 8. Hl'+r--+---1-1--+-+--1--1---<_..,5-+--+-~ 

- o. 4 ttv::!:::):::::J::::j:::j:::j::.!Is~-;::--13~p.!A!.1t--lt--I 
J: J_ 

-0;1 0 
0 -1 -2 -3 -4 -5 -6 

:1~??•1!7?~~)£ ~E(~ 

hFE-fo 

1! .,,*.ft!! = 
Common Emitter: 
VcE=-2V -

.i 300 

~ 
~ 100 

= ts 
50 

30 

10 
-0.003 

. 12 

10 

2 

0 
0 

-0.01 

l-Q)-1 H 
~ 

t-@ 

I-@ 

20 

Tc-75"C 
.-+- 25 

25 

-0.03 -0.1 -0.3 

:iv 7 ?t!At le (A) 

b.. 

-1 -a 

Q)Tc=Ta J!\l\~R;k:Q!OIM!it i;,finite heat sink 

1-@lOOXlOOX2mm} 7 J:-!.::. '7.t-:1.&l\'Mlit 
@ 50 X 50 X 2mm Al heat sink 

~ ,.. Cl 
:r--, 
~ 

~ 
~ 

40 60 80 100 120 140 160 

Nill!llU Ta ("C) 
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2SA483 ~~~~PNP=m~ft~~~~7~~A~ 
SILICON PNP TRIPLE DIFFUSED MESA TRANSISTOR 

O'll:'hi~HiUfl 

O Audio Power Amplifier Applications 

•ifflt1Eti>;l11i1,,: VcEo=-150V 

• 2SC783.!::i%1l:~-tt-Cil11il:lt:IJ Hi-Fi7 :/7"(100W, 200W !I 7 ;;t.)<D/iIIJfJiHllt'.K. 
3iiL-C1,,i:-t. /Suitable for the Driver Amplifier of 100~20ow 

high power system with 2SC783 as a complement. 

•*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol , I Rating Unit 

::? v!l ~. -'"'-;t..r.fl111E VcBO -150 ~v 

::? v !I~ .• .:r. ~ "'~im•a: VcEo -150 v 
= ~ ,,. ~ · -'"'-.Ar"'i•a: VEBO -5 :V 

::? v !I ~ 'ii'.V!E le -1.5 A 
.:r. ~ "'~-VIE IE 1.5 A. 
::r v!l ~m~CTc=25°C) Pc 20 w 
~i\-$ilfil.J1: TJ 150 oc 
i*#ilfil.Jl: Tstg -65~150 , ·oc 

-~~*'M: Electrical .Charactetistics (Ta=25° C) 

Characteristic I Symbol I Test condition 

::r v !I~ L'!>~'llmt: Icao Vca,;,,-150V, h="O 

.:r..~ ,,. ~ L~tl\IT'llmt IEBO VEa±·-5v, lc=O. 

Jl[mt-m:mt~~I~ * hPE VcE=-lOV, lc=-0.lA 
::r ·v !I ~ • .:r. ~ ,,. ~ ri.i VcEo(sus) lc=-0.2A "'t.A'T1.::::. :/?''m'.lE 
::?!/!/~ ·.:r.~ ,,.~!Yjfil!!~ VcE(sat) lc=-0.5A, la=-.-0,05A 

-'"' - :A • .:r. ~ "' ~ it.iflJE VaE VcE=-lOV, lc=-0.5A 

1- 7 Y :; -;; e :/ Jlilil!lllc fT VcE=-lOV, lc=:._O.lA 

::? v !I ~ 1±1 :1J!/¥:1: Cob VcE=-lOV, f=lMHz· 

* hPEtz:. J:: 1J r~<D J:: ? t<::.?t~ L. mifli~~ L -c ,t, 1J i: -t. 
According to the value of hp8 , the 2SA483 is classified as follows. 

Classification I Min. Max. 

2SA483-R 30 80 
2SA483-0 70 140 
2SA483-Y 120 240 
; 
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Unit in mm 

"' ci 
-+l 

----~g 

1. .Base 
2. Emitter 
Collector (Case) 

JED EC T0-66 

EIAJ TC-16A, TB-23 

TOSHIBA 2-!3B 

7!1-k~ !J l'J:AC20C~ilffl 
Mounting Kit No AC20C 

Min. Typ. Max. I Unit 

- ~ -100 µA 

- - -100 µA 
30 - 240 

-150 - - v 

- - -1.8 v 

- - -1.8 v 

- 10 - MHz 

- 50 - pF 



100 

·I-

t-

5 

-3 

-1600 

-1400 

~ -1200 

1 
·""' -1000 

l!5 
~ -800 

"" ;,. 
n -600 

-400 

-200 

0 

Static Characteristics 

l~ ++ H-+60-~ ~ .,
1 ?\J,im 

l-t-1''\- 40 mmon I- " I- -1400 Co ;.f= 
1-t-t-~ --\doo I++- Emitter. 
1--++--~ f i:r lzLf: Ta=25C-

ll 1000 I, ,t-t--+-+-t-1 

t-t--t-t-~800\- Ll 20 
_J_ :r J1. 

TI ls=Om1IJ 
-60 -40 -30 -50-100 ---150 

r-,....,_"-'11!'.m f--t-- "'v??. 
H- In (mA)''-+-+- -0.4 "'~ ., ? Fdl 

l---t--1---t---t--o.-f!Z--t- 11t!T:VcE(V) 
+-H 0.8 ~ 

• "' :> 
>-+-+-~f-+--+--+-<- L2 ~ '~ ~--;:; 

"( ~~~ 

111 :r.. ~ ., ?hrni 
-1 

w 75'J 

Common Emitter 

VCE=-lOV 
-=I 

25 'b 

25 'I'- ~ 

~ 

-10 -30 -100 300 1000 3000 

::J v ? ? 1/tiJti le (mA) 

lc-VaE 

1-l ~ 1., Jti!~ T 
I- Common Emitter_ t--~ ~~~ I- VcE='-lOV _ I--

J_ 

f_ i 
1 7 1-
il 

11 1 
f ~ f 
ri lZ IZ 

0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2 

-"-7. - .:r. ~ ., ? rdltEE v.E cvJ 

lc-VcE(Low Voltage Region) 
-1600 ,.--.,----,---.,.-----,------,----,----r~~~..--.---. 

t---1-+-+--+-+-+---t"' ~ ., ? ti!ti!l 
-GO 1-- Common Emitter· 

-1400f-_,d+H-+l----lt-=-1--,_..F-+Ta=25'C 

-1200 t-t-t-t-t-t-t-t--t--t-2:;..4:.oOt--t---t 

< ' i---f-1:::( 
.3 -1000MIL~++++:i::::t==r=.!.r,""oll1 
""' w -~ iiii -800H;;:f:;=;f:;=;l-l-l-l-l-l-r-"""r-H 

"' i' -600 ,.___+--+---+----+---+--+----+-+---1 12W-
n 

-400 - 8 

,__+-4-~---+---+---+---+--+--!-I-+­
-200 1--+-+--+----+----+--+----+-11• = -2mA f--

2SA483 

00'---'---_~2---'--_~4~~ _ __,__6____,_ __ ~8__. ___ 1~0__,__-__,12 

V cE(sat)-lc 

-1.0 
~':r..~ ·1?=mtil!. .c.,--=f.-I=!= Common Emitter 

J ~~-t-t- Ic/fo = 10 -7 /,'--
~.. !,,;t--

'1i 

-0.5 

-0.3 

~ ~~ ~ -0.1 

"' -0.03 

"' .;,, 
n 

-0.!H 
-3 -10 -30 100 300 

.... 100 

-90 

-80 

] -70 

""' -60 

M 
!Im' -50 

"' ~ -40 
n 

-30 

-2 0 

-1 0 

"'v? ?itiili. le (mA) 

lc-VaE 

-~ . "' .,., 
fr I "' 
"' !-< 

:r.. ~ ·1?ti!lt!! 
Common Emitter 

VcE=-lOV 

lLLLl.2 
-0.2-0.4 -0.6-0.8-1.0 
""'-;7... :r.. ~ •y?rdl'llEE VaE (V} 

1000 3000 
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2SA483 

T c·=Ta MllR.*Jft~ti. infinite heat sink 
200X200X2mm} 7 Jv ~ :=-"J AJ;!(J!M!l 
100X 100X2mm Al heat sink 

1-t-+-+-+-t-+-;-t-+~---N~~~-is;~ __ *:f\:+-+-++-+--t~ 
l'l--..: 

~ c~u~~~40!;,.-'-~~~so,...__~'-7,,1~~0~~1~00,,.,,_~~200~ 

JlijJnlill./il'. Ta ("C) 
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~U~~PNPZ~,~~7~~~-~-~~~~~, 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 2SA48t 2SA485, 2SA486 

O Medium Power Amplifier Applications 

• jlij-{£E;ti>~1,,: VcEo=-llOV (2SA484), VcEo=-80V(2SA485) 

• 2SC484, 2SC485, 2SC486 ~ ::t Y 7• y ;1 Y !I Y -Ctiil±l1J Hi-Fi 7 Y 7°(J)Ui}J 

:tJRf&vc:.;liF'1 L- 'i-t. /Complementary to 2SC484. 2SC485 and 2SC486 

Suitable for Driver Amplifier of high power Hi-Fi system. 

ft*'.iE*l Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

• .-::-p.IYJmEE \ 
2SA484 

I 

·-
-110 

::t v ~!I 2SA485 VcBo -80 v 
2SA486 -50 

::t v ~!I • 
.,, 11 r.ri%:EE I 

2SA484 -110 
2SA485 Vcoo -80 v :r.. ~ 2SA486 -50 ----------- ------= ~ "/ !l • .-::-7,IU'J~EE VEBO -5 v 

---·- ---
::t v ~ 11 mvtt Ic -1.5 A 

·--·-- ----= ~ "/ ?< 1ti5it IE 1.5 A 
-·-·--·-----

::t v ~ !l:JJ19': Pc 800 mW 
----------

t~it-$!ffilJ!£ TJ 175 oc 
I 

------------
f*tHllMt I Tstg -65~150 oc 

!IUntf..J~M: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol i Test condition 
--

::t v :P' !l L "° li1r~Vit Icso Vcs=-30V, IE=O ________ ,.__ --·--- --- -
..:r.. ~ .,, !l L "° 11'Ji11Vit IEBO VEn=-5V, Ic=O 

-------------------- -- -
j]~jifE~VfE~~~-( * hFE VcE=-2V, Ic=-200mA 

-----------
::t v ,po !l • ;r.. ~ " !I I ~~~1:~-- VcE(sat) lc=-lA, ln=-0.lA 1itif!ii!*1l'ltl£ 

2SA486 

-"-.A • .:i:. ~ .,, 11 r .. i 
r ~~~~~- VBE VcE=-2V, lc=-500mA 'ltfE 

2SA486 
1' 7 Y,;:;" Y nJJii _______ i_:f_T ___ !_VcE=-lOV, h=30mA I 

* hm !Cl: IJ r~(J) .!: 5 vc. 5HJl: L. !li!.&*ff; L -C ;!) IJ 'i -.r. 
Accrding to the value of h,E, the 2SA484, 2SA485 and 2SA486 are classifod as follows. 

Classification j Min. Max. 
~A4s4=R 

2SA485-R 30 85 
2SA486-R 

-2SA4ll4-=Y ----
2SA485-Y 50 140 
2SA486-Y 

~SA485=8L- -----
2SA486-BL 100 300 

-19-

Unit in mm 

1. Emitter 
2. Base 
3. Coll<'ctor (Cas11) 

JEDEC T0-39 

EIAJ TC-5, TB-58 

TOSHIBA 2-SJ 

Min. Typ. Max. Unit 

- - -10 '---~~ - - -100 µA 

30 80 300 

- - -2.2 
v - - -1.8 

- - -1.6 
v 

- - -1.4 

- I 20 - I MHz 



. 2SA484,. 2SA485, 2SA486 

10 

Static Characteristics 

o -;- ,o -;-l\O .- I ~o o -20 40 -60 so l\>O 
-<-;<~i1f. h mA\ ::11•?? • i !. .,. ?Jlll'll!'.1£ 

H-f+-l-++-+-++++++-t-H-0.4 l:!l VcE (V) .,, 
~EEtB~~ffffE-0·3 ~> ~ ~-

v cE= 2V++++++H- ~. = .:<. !. '>' ?lli!Jll! 
H-f+-11++-+-++++++-t-H-l.2 ~ :> Ta =25'C 

t( 

l-l-t-+-H->-+-+-++.,_,...,_,...,.., _ 1.d 

-1. 6 

-1 .4 

-1. 2 

< 
~ -1 .0 

l!l 
~ -0 ... 
" n -o 

-o 

-o 

.8 

.6 

.4 

.2 

lc-VsE 

t-i !. ., ~~lll! 
+-Ta=25'C 

VCE=-SV 

_i:= 

0.2 0.4 0.6 -0.8 1.0 -1.2 
-<-;< • i !. ., ?Jlll'lli:!E VBE (V) 

Pc-Ta 
:.u.J._LJ_ ..u. 

(j)Tc=Ta (ll!iN!*li!l:?.MIHl!lll) ~ 

t-t-'Cif- @100Xl00X2mm7 Iv!..=.<;. A:!Ji: 
8 l\IM&1:RH-10{!!!1!l 

@50X50X2mm7 Iv!. :=.?A 
1i!l:i!!tllit1:RH-10{!!!1!l l=1 

©25X25X2mm7 Iv!.:=. 
1::1 2 ?A1i!l:i\!l.llit1: RH-10 

~ {!!!Ill ~ 
I-@ 1" ®li!l:lll'.lfi>!(l.. +-

4 
~ 
~ ~ 

j:...I© 
2 Cl 

II ~ 
t-+-@ n z::,, 

0 
0 25 50 75 100 125 150 

/llll!llili.li: Ta ('C) 

1000 

500 

~ 300 
.... 
3 
~ 100 
l!S 

= 50 • 30 

10 
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lc-VcE (Low Voltage Region) 

IUV-0,, 0 
0 -1 -2 -3 -4 -5 

;..,.7;jjl;J1!!= 

Ta=25"C = 

CE 2V 

I.),, 

...\ 
.1. 

-0.003-0.005-0.01 -0.03-0.05 -0.1 -0.3-0.5 -1 -2 

"'v? ?111& le {A) 



~y~~PNPI~g~~7~~~-~~~~~g 
SR.ICON PNP EPITAXIAL MESA TRANSISTOR (TENTATIVE) 

O'll:t.J~l!lm 
O Power Amplifier Applications 

• hFE C1)iF!~M;.iJtJl:tl, '• 

·~;flli!f!'.fEiltf1£1,': VcE (sat)=-0.7V(Typ.) 

• :t I/? ~m9':il'*~"': Pc=30W(Tc=25°C) 

• 2SC789 c ::z './-f !I ,1. './ ~ !I -Cf±!:1J20-25W? 7 .::x. C1) Hi-Fi OTL 7 './ -ftc. 

jj!:~-Ci". / 20-25 W Out Put Application with 2SC789 as a comple-

ment. 

:5:*~*1i Maximum Ratings(Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v? ~ • "-.Afl;,91!'..EE I Vcso -70 v 
::zv?~ ·.:r.~ ,,,~!YJ-m'..EE VcEo -60 v 
.:r. ~ ,,, ~ • "-.A!Yli!f!'..EE VEBO -5 v 
::z I/? ~'l11Vit le -4 A 

.:r. ~ .,, ~-Vii IE 4 A 

"-.AftVft; Is -3 A 

:r v? ~ :m9': (Tc=25°C) Pc 30 w 
~it'f!Bilfil.13£ TJ 150 ·c 
-f*fr:ilfil.13£ Tstg -55-150 ·c 

ll~tltJ*¥t!f Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition Min. 

::z v? ~ L.~~•mr: lcso Vcs=-50V, h=O -
.:r. ~ .,, ~ L.~~1!!Vft hso VEs=-5V, lc=O -

hFE(l) * VcE=-5V, lc=-0.5A 40 
IRV!tftvttttl~lli$ 

hFE(2) VcE=-5V, lc=-3A 15 

::zv?!J-·.:r.~ .,,~f!,9f@;fllft.EE VcE(sat) lc=-3A. ls=-0.3A -
'"' - .A • .:r. ~ .,, ~ f!,911[.EE VsE VcE=-5V. lc=-2.5A -
r 7 ..,, ;.; "' " ..,, mliiti{( fr VcE=-5V, IE=0.5A 3 

::z I/ ? ~ f±l)J~:I: Cob Vcs=-lOV, IE=O, f=lMHz -

* hFE (l)K. J: I) ""f*C1) .l: ? K-'itM U'li&~T-L. '"(;I; IJ ~ i". 
According to the value of hrB(l), the 2SA489 is classified as follows. 

Classification I Min. Max. 

2SA489-R 40 80 

2SA489-0 70 140 

2SA489-Y 120 240 
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2SA489 
Unit in mm 

1. Base 
2. Collector (Heat Sink) 
3. Emitter 

JEDEC T0-220AB 

EIAJ 

TOSHIBA 2-10 

7 ?t"'T 9 f"i AC55C~i@iffl. 
Mounting kit No. AC55C. 

Typ. Max. Unit 

- -30 µA 
- -100 µA 
- 240 

- -
-0.7 -1.5 v 
-0.9 -1.5 v 

- - MHz 

230 - pF 



2SA489 
Static Characteristics 

--150 -100 -50 i 0 -20 -40 60 '80 
..-..::.-7.~ifrEfu(mAr :JVJ?'·.:r..~ .. 11 

1-+-t-+-r-t-t----r-i-0.2 f,lJ'ill'.1£ VcE (V) 
1--l-+-·-i-+-+- - -f---' '"' 1-+-+-+-1r-r--+-+-11- 0 .4 ~ 
1---t-- ---+---+-+-1---;----1 l@ 

"' w 
~~ 
~ .I.~ ·y;?ji;'ll!l 

I Common Emitter 

'( Ta=25'C 

lc-VBE (Low Current Region) 

-200..-.--r-r--r-c-...,--r-,..---,-,..,--,.-,.--.--c-,-, 
t-- ~ ~ ·yl ;?~~ I -1--l~+-++-±+-1 -+---+i -e----+--l 

t-- Common Emitter~H--+++....,l--1--t---+--+--1 

-1601-1---lv,--c-+E =-+--5t-V-+--+--+t-+-t---H:-+-+! -ti---t---1--1-i 

1--i-+--+--+--+--+-++-+-H-l-l-+-l+-r-t-f-i 

1000 

500 

~ 
!Iii 

lc-VcE (Low Voltage Region) 

-4.0 

-3.6 

-3.2 

--2.8 

--2 .4 

--2 .0 

!-!--+""""I>' +- i ~ ·1 ?l'!Hl!ltf 0'2'1 j:: Co~.o-~n;r _ E.+imitter 
l+f+t:l'tl+t:i=.Ta=~ . 

- -'.11 

-

"' i-'1-H-H-+++-+-+-H - 30 
~ --1.6:11 _[__]__ -" ::,' "26. 
n -1.2 15 

i 

- 0. 81"t::):l:::!++:tt++t°1f:l':ttt1-J:!'t0tti:j::j 
1 in=~5~A-­

-o.4f.1':1, :t:tttmttt4nm:itm 
0LU..J-W..J...J..LW..J..ffL.U..J.W.J...W:..!filu.1 LL-..LI 
0 -1 --2 --3 --4 -5 --6 

::i v 7 ? · :r. ~ ·1 ? FaTl!l';l:E VcE (V) 

.x..~ ·1?~Jtll ':::j 
Common Emitter~ 

t-{;;e---;-+-+--1 
"' l--ii-+-+-+---+--+---11-+-H-1-ltt--t----+--t---1 

; 300 /1E=-5V -1 

1--1-+-+-+---+--+--+-+-l+----l- II - 1---t-H 
1--it----+--+--+--+---+-+--+--li-+--' ~l-+--l--+---l-l 

I ' I t---!--+-+-+--+---+-lt-+--l-l-H-t---1--i----J:= 

± ' I 
lL I 

1--1-r-+----t--I-! -+--+-HJl-t---+---tt-t-~ 

-0.4 --0.6 --0.8 --1.0 

V cE(sat)-Ic 

E -3 ~ •J J*k T~+++t+---+-+-+++i-+t+---t--+--t-1 
J! Common Emitter -.S 
"' --1 4 Icfle=IO ~!= 

:;:;' _tj: ~t·--j:=H-+++++t-----1---+--J=-- . ~ != 
l±! --0.5 '°'t--• --+-- -zz_ " +--
iii'. --o. 31-H+rf--+--+--1---+-+++-H--+--~-e--+-H-+-... v_:z;,,,_~----1-
;Wl b1 v 
~ Ii i ~ 
" -- 0 ' 1 LlH- Id v!'1 

-:;z_ 1---t-+H 
t1 Tc 75'C 
~ --0.05 --l.w=: 
"' --0.03 JlL25 
;, --0.005 --0.01 -0.03 -0.l -0.3 -3 -5 -1 
n 

::iv :7 ?'ili>lt le (A) 

- 22 -

! Tc~if[U - 25 
:::--t-t 

-25 51 b.. :s 
I IT· '"SJ ~ 
I J1 ~ 11 10 

-0.003 -0.01 -0.03 -0.l -0.3 --1 -3 -5 

::i v:7 :?'i!LiAf. le (A) 

Pc-Ta 

30 
t-t-© (J)Tc=Ta ~~R:*:l.&~tli 

infinite heat sink 
@300X 300X 2mm 
@200X 200X 2mm 

rs: ©100Xl00X2mm 
2S 

@lOOX lOOX Imm 1.&~tli 
@IOOX lOOX Imm heat 

H-® l':'l.rv· so x so x 2mm. sink 
t-1 

+-- ® @ SOX SOXlm H 
@ SOX SOXlmm H 

~ H s @ !JJiJ:'-!\tJi ~· L H 
© 

N I'SI no heat sink N 

0 t-t-® bl IS bb 
trv ® IS 

D 
bl 

?'-. 

5t(ID@ 
t:3;::I IS 

td:® l~ o IIII 
0 2S so 75 100 125 150 

m.!!Hli~ Ta (°C) 



~y~~PNPI~~~~7~~~-~5~~~~ 
SILICON PNP EPITAXIAL MESA TRANSISTOR 

o~:ti~~mm 

O Power Amplifier Applications 

• 2SC790 17) ::z '/ 7° Y -" '/;; 9 t:Ul:1JlOW ::7 7 7--17) Hi-Fi OTL 7 '/ 71c:.AA; 

~<:-t. /Complementary to 2SC790, 10 W Output Applications 

:lil:k~;Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating I Unit 
-------~------+-----

::? v? !J • ""-7,~"'l~!F. Veno -50 I V 

::z v tr?< • = ~ ,, ?< JM'J'~_rEE ______ , __ v ___ c __ Eo ____ --~05_=1 =~vv-= =" "?< • ""- :A!}ii'.[EE VEBO -
::z v?;; 'ltm _____ , __ I_c ____ , ___ i I - A 

-=-" ~-°5-~imE----------i==I=E========', ___ 1-~3~----;;-WAC--__ _:1~-~~~Eiffi._~ C'f c = 25° C) J_P_c ____ 
1 
____ _ 

_J~_frtil51!0C ____________ ,_T_J ____ , _______ _ 
f*f-Hhii.l:fr Tstg -55~150 i----~C----

~mt.¥.l~tt Electrical Characteristics (Ta =25° C) 

* hFE(1)1c. J: t:>. r:;tw J:? 1c:.7trJI L:J3\\&~Cki1~ L -c 25 r; i-t. 
According to the value of hFE[l), 2SA490 is classified as follows. 

~as~i_fi__:_ati()~ Min. I ~~--·-
2SA490-- R 40 l _____ so __ 
2SA490-0 70 140 

2SA490-Y 120 240 

- 23-

2SA490 
Unit in mm 

1. Base 
2. Collector(Heat Sink) 
3. Emitter 

1---------
JEDEC T0-220AB 

EIAJ 

TOSHIBA 2-10 

7 ::7 t:-t ~ fJ: AC55C<!'.iifilJ fl 
Mounting Kit No. AC55C 



2SA490 
Static Characteristics 

-120 -80 -4080 -10 -20 -30 
H «-I· 7.':i-.vff 11 ( I A) ::1 v :1 }' • ..r.. ~ '') y 

f{!. I... .B m : 0.5 frIJ1!£f_f VcE (V) 

1-+-+--+-P-{- LA "'§: 
Voe= -5V --+--r. ' • 

1.0111 > .L ~ ''J Y'1&fm 
~ \:H Common ~mitter 

f-cl--t-+-+-+-+-+--1- I.5 r< l!I Ta=25 C 
I~ 

"( 

V cE(sat)-lc 

·~ -0.05~=+~~~ttm==t=t=t=tttttt==tj 
"' -0.031---t---t--t-+-tt-1-H--+--+-+++++++--+---I .._ 
;; 
n 

-o.o,.i.,.,10;----'-~s"'o--'---,s"'o.LL.1...L!1"'00~-'--3±,o.,,.o~s""'ooLLLI,J,10"'00,,.--_;_ __ -,..i3000 

-10 0 

-80 

< 
..§ -60 

-20 

0 
0 0.2 

"vJ:!'!ll'.ilif. le (mA) 

~ l, ~nui Common Emitter -
I 

'ra=75"C ~ 
-25 

-25 ~ ~ 
[---...., 

I 
7 t J 7 T 

z j_ .LJ 
-0.4 -0.6 -0.8 -1.0 -1.2 

t----+--+-+-l-+-++-H---l--1--l--l-+- "- ' ., ? l!l'l11! 
3001----+--+-+-l-+-++-H---l--l--l--l-~Co;~:!;:~ 

Ta=25°C 

~l~o--'---~30,...._-~s=oc_.c_-~10-o--'-l-__ 3~00_,_-~50~0__w-~1Loo-o--"----'3000 
"vJ ?11!'.ilif. le (mA) 

lc-VcE(Low Voltage Region) 

- 3.o-"--,-,-.,-f-1!l'_l1l!_;r----------1-
-IO!W 

1-- Common Emitter--J--+J--l-cb--1---1==1="1 
Ta=25°C ___.-}-- Iso 

-2.sl-+-1-1 /--i.-Ll--1-----::b,..j..-~==i=T==t 
~ -60 

"!20 

Hf-l--1---+--+--+-+-~',.-Ia=-SmA 

-0.5 7 

Pc-Tc 

30 

5 

~ 
f':: i 
~ 

5 
1'\, I 

!SJ I 

rs: 
~ 

5 
~ 
~ 

!SJ 0 
0 25 50 75 100 125 150 

7-7.ill.!Jl: L(°C) 
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1. 

175 



2SA490 
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2SA493 ~y~~PNPz~g·~7~~~-~~~~~~~g 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

0flt}iij5J.U.Ol'll~•iim 
O Low Noise Audio Amplifier Applications 

• ~ifiltEE<:i"; VcEo=-50V 

• flUf!lif-Ci"; NF=2dB (Max.) (f =120Hz) 
Rg=lOkQ 

1'1*5.E*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

::I v ? jl • "" - ,7, f6i11t!E VcBo -50 

::iv? :ir • .:c. <,,. jrf6i'ltEE VCEO -50 

.:i:. < ,,. ?' • '°' - ;;i, f6i11tIE VEBO -5 

::Iv? jr'ijtl51E Ic -50 

.:i:. < ,,. Ql 'flVIE IE 50 
---· 

::iv? jrm:k: Pc 200 

Wilf.'!lllil!./Jt'. TJ 125 

i*ff'.llil!.Jl'. Tstg -55~125 

tlm~!M=M: Electrical Characteristics (Ta=25°C) 

Unit 

v 
v 
v 

mA 

mA 

mW 

·c 
·c 

Characteristic I Symbol I Test condition 
--·- -------· 

::i v? 5l L '<'Wi1itl5!E Icso Vcs=-30V, IE=O 

= < ,,. Ql L -'(> Wi1t!'.V!E lEBO VEs=-5V, lc=O 

W.l'.ilt'ftV!Ej:)fj~llj~ * hFE VcE=-6V, lc=-2mA 

NF(l) VcE=-6V, IE=lOOµA 
f=lOHz, Rg=lOkQ 

*fllifm~ 
VcE=-6V, lri=lOOµA NF(2) f=l20Hz, Rg=lOkQ 

* hFE tc.J: IJr~!OJ:? tc.'l}~L. ~rl'b~lf-VC~ IJ '1:-t. 
According to the value of h ••. the 2SA493 is Classified as follows. 

Classification I Min. Max. 
----~-

2SA493-0 70 140 

2SA493-Y 120 240 

2SA493-GR 200 400 

-26-

Unit in mm 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2 -5B 

Min. Typ. Max. Unit 

- - -100 nA 

- - -100 nA 

70 - 400 

- - 10 dB 

- - 2 dB 



"" t.. 

"" 
-lit-
-~ 

~ 
~ • ~ 
-l!!l 

Static Characteristics 

--320 --240 --J60 --80 0 --20 --40 --60 
H~-7,'iiti'J~C In (mA)-+-l :JV/'1·.x.2.,,:;f:IJ 

T T T T T T o.2 -.iu-E Vrn (V) 
1-+- .:r. ~ ., 1 J~Jt!! -1--H :i§: 

I-+- Common Emitter -+--+--1 - 0 · 4 ';: ;; 

1000 

500 

300 

JOO 

50 

30 

1-+-Ta=25'C ,;, ~ 

J T lj o.6 ~ ~ 
1-t-vcr.c-" - 3V :-H o s « I±! 

. ·i""' 

!-l--+-'-!-!----1--+--+-+--+++-+-<- --+-- H~ ~o:~:: ~~~tter ~ 
1--1-++1+--+--+--+-•-+++ 1-1-----1---'-+-+- Ve.:= -6V +-' 
H-++1+---t--+--+-+-++l-l-l----l--l-+--1- Ta=25'C - t-+-' 

I 

10'-'-'-.Lu.--'---'--'--'--'-'-LLL---'---'-'-'--LW..LL---'--1.--;-' 
--0.l --0.3 --J --3 --JO -c30 

Ic·(mA) 

NF-Rg, IE 

100 L-LLLWJJL_Dj,.il~.,..__.l__Ll:J:!:±l~d:V1....W..l.Lµl! 
1 10 100 1000 10000 

.:r. ~ -~ ;? O!.ltt I& (µA) 

- 'Z7 

lc-V CE (Low Voltage Region) 
-10~~~~~-~-~~~1-~ 

;r_ ~ ., ?Jll'Jl!J 
- Common Emitter--+--+-+-t-'-+-_1\_..o-4J--+-t---l 

T 25'C i-+-1 I 1--+-+-1 - a= i-i-P1 -45 

-2 ~ 

::J v 7;? • .:r. ~., 3'trn·nt1± VcE (V) 

NF-Rg, IE 

h Parameter-IE 

500 :r 

tr 
100 +- '· 

f---

0.01 0.05 0.1 

2SA493 

5 10 



2SA493® ~y~~PNPX~9*~7~~~-~-~5/~~9 
SILICON PNP EPITAXIAL PLANAR TRANSIS'l'OR 

Oflf Jil~ f!Ui~~$iiffl 
O Low Noise Audio Amplifier Applications 

• il'liffiMEE<:-t : v CEO= -50V 

• *if.'lif:tliii!)7>rJ,~t': NF=2dB (Max.) 

(Rg=lOkQ, f=120Hz) 

• 2SC1000@ c :::z './ 7° Y -" './ :!l Y K.t;; I) i: i·. / Complementary to 2SC 

1000@ 

~7'~:f& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:::z v !! :!l • -"--"'Fa91!'.EE VcBo -50 v 
:::zv!J:!l·=~ .,, :!lfa91!!1'.EE VcEo -50 v 

.::c. ~ .,, :!l • -"- :A.r.iita: VEBO -5 v 
:::z v !! 31 fltV!E le I -50 I mA 

I ------
.:r. ~ '/ 31 tl!Vlt IE I 50 

I 
mA 

:::z v!J !Im:$\: f-p~ I 200 mW 
-----

125 oc 
Tstg oc 

'iim~!l:iftt Electrical Characteristics (Ta=25°C) 

Characteristic I Symboi Test condition 

:::z v !! :!l L '1"tffr1!'.j'jft: foBO VcB=-30V, h=O 

.:r. ~ .,, 31 L-'f'IJEJT'i'IV!E hso VEB=-5V, Ic=O 

ihl: Vlt1!'.Vlt:!:\li$1ii¥ * hFE VcE=-6V, Ic=-2mA 
·-· 

NF(l) VcE=-6V, h=lOOµA 
f=lOHz, Rg=lOkQ 

*lf.'Jift!'I~ ---

NF(2) VcE=-6V, h=lOOµA 
f=120Hz, Rg=lOkQ 

* hFE tcJ: l)""f~<Z:>J: 5 tc7}lij;iU3Ub~lF:VCt'.> I) i:-t. 
According to the value of h,E, the 2SA493 © is classified as follows. 

I hFE 

-
Cl:ssification --------

-- Min. Max. 

2SA493 @-Y 120 l--~44000 __ _ 
2SA493 ©-GR 200 

-28-

I Min. 

-

-

70 

I 
-

I -

il!i~I~ffl Jf 1J - / 
Industrial Application 

Unit in mm 

1. Emitter 
2. C.Ollcctor 

.3. Base 

JED EC 

EIA.J 

TOSHIBA 2·5B 

Typ. Max. 

tp=:oo_ -100 

1~~-
-~ 
-

I 
2 

Unit 

nA 
---

nA 

----
dB 

dB 



Static characteristics 

l\. I. ~50 
1-4-1--1--l-l-+-+-+, ...... 10~, .. L.i i. = -2siiA-+-

['. l 0 
320 -2i1f -160 0 0 -20 -40 -60 

1-t--'<_::A.'llti>l. le (mA)-f- ::iv??·-"• ·r?rdl 
l--l-+--1---1-+--l-+--l---+-~-0.2 'lli!F. VcE (V) 

~~ 

1-1-+-+--1-+-l-+-+--+-~-o.c '::e"' ~ ·d~J1!! 
,;,~ Common 

1-1-+-+--l-+-l-l--+--+-~-0.6 >! Emitter 
~ l±l Ta=ZS'C 
I Iii' 1-+vcr. = -3vH--+--li---tA 

0.8 "( 

hFrlc 

lOOO~~~~~~Il!!E~~~~.:r.~·:.··~?~~~:11!!~=~~ 
,._E-l-l-l-4----1--1-+-+++++lf---+-++-t-Commo.n Emitter::j. 

500 VcE=-6V .-+-
1 300 Ta=2s·c .-l-+-

1 
~ 1001~~~~~~it!~~~~~~~~~ 
J: so1-1-1-l-ll----l---l-++++-1-H--+--+-+++ttt1r--t--t-T1 

l!!!! 301-W+l+----l---l--l~-i+t~-+-+++++l-tt--~H-1 

-~uosu-~o~.-1--1-_~o~.a.LL.ll1_~1-......1....-i.-3-"--!:-s.J...U~1•0-~-~a~o:'-'~ 

:J v? .? f!i'.f;t le (mA) 

NF-Rg, IE 

2 

- 29 -

1000 

100 

2SA493® 
Ic-VcE (Low Voltage Region) 

-10 1] 1-.:r.. •y .?lli!:ltl! 
1-Common Emitter+-· -+-+-+--!0::_:..05~01--l+-+-l 
-Ta=2s·c !.-1-' 1 L--

H'~ -45 
-8 r ~ 

ILi ~ JI ~:+-+~-H""'F-l-t-+-t-l-_4<}--l--1 
.....-i--

-2 ir 10-+­

n=-SµA+-

Ttot 
:J v?.? • .x. ~., .?rdl'lt!E Ve>: (V) 

NF-Rg, IE 

.x. ~ ., .?~3°i-t>; 

T'\: Common Emitter 

rs:: :s: VcE=-6V [ 

~')\ 
,.. 

ill.. l\ f=l20Hz 

:..x ~ cs.: 

10 I~ '\ I\ I\ 

~ 

' 
1 ~ 

0.1 
1 

~ .'N 

ii\.~ N 

""S 2 4~ 6~ 10 
NF=ldB I'S .. ""K 
N ~~ 

l:sJ 

:::s 
F.;;J 

r--...: ~ 'N j) 
10 100 1000 10000 

.x. ~ •y ?'il:litf IE (µA} 

NF-Rg, IE 



2SA494 ~y~~PNPI~9~~7~~~-~~~~~~~9 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

Oflf-~ilimm Unit in mm 
O Low Noise Amplifier Applications 

5.8¢Max 

• f)£*!£1if: NF=2.5dB (Typ.) 4.95¢Max 

• jl[l'JIE'"ll[VftJ:tj~Jli.$iJ~~\,' : hFE=70~400 

-~~~ Maximum Ratings (Ta=25°C) 

:i .,. 
::;: ~ 

::;: 
~ ., 

.,; 

Characteristic Symbol Rating Unit .s 
~ 

::z v '7 !> • -"'-;;.f!,i'm'.IE Vcao -35 I v 
::z v'7 !> • .:<:.~,,, !>rd!TIIE Vcoo 

~ 
v 

.:<:. ~ ,,, !> • -"'-;;.tlfllltIE VEBO v 
::z I/ '7 !>lltlJIE le mA 

5 

;I:.~ ,,, !>lltVft IE mA 
--

r 
~ 

::;: 
"l ... 

::z I/ '7 !71/t*: Pc 200 mW 
----------- 1. Emitter 

tli~m\&li'. TJ 125 oc 2. Collector 

J)j!::ffft I Tstg -55~125 oc 3. Base 

JED EC 

EIAJ 

TOSHIBA 2-58 

f!Un~!tti!: Electrical Charactristics (Ta=25°C) 

Characteristic I Symbol \ Test condition Min. Typ. Max. Unit 

::z I/ '7 !> l_,"'il!lflltl'JIE !coo Vca=-15V, h=O - - -0.5 µA 

;I:. " ,,, !> l_, "'tl!IT'itl'JIE hBO VEa=-2V, lc=O - - -1.0 µA 

jl[lJIE'flilJIE~~lii.$ * hFE VcE=-6V, lc=-lOOµA 70 - 400 _ _...._ __ 

1- 7 /' :S./ ,;,- ,, /' mJV!Eii( fT VcE=-lOV, h=lOmA 100 - - MHz 

NF(l) VcE=-6V, h=20/.tA 
Rg=lOkQ, f=120Hz - 1 - dB 

*1t1ifmii( NF(2) VcE=-6V, IE=lOO,i.iA - 2.5 4 dB Rg=lOkQ, f=120Hz 

NF(3) VcE=-6V, h=lOOµA - 1 2 dB R_g_lOkQ, f=lkHz 

* hFE tr. J: 1J r*~ J: ~Hc.7}M l_,, ~Jii*ff,; VC ~ 1J l: -f. 
According to the value of h,x, the 2SA494 is classified as follows. 

Classification I Min. I Max. 

2sA494-0 ~ 140 
_2_SA_49_4_-__ Y_-i 240 

2SA494-GR 400 

b'.:\Eii( h Parameters (Typ.) (z ~ .,, !>~:Ill!. Vcs=-6V, IE=lOOµA, f=270Hz) 

Common Emitter 

Characteristic I Symbol I 2SA494-0 I 2SA494-Y 2SA494-GR I Unit 

J.:}J1 /'l::.°-~/'.A ( lli :t.H.'i'iiia) hr. 8 11 14.5 kQ 
----·--··· - -·~---·-

lltltl-m:ti (A.)J!J!§Jilc) hre 0.9 0.95 1.0 x10-• 
--·· 

'llVftJ~~* cmnmiia) hre 90 140 220 
-~--------- ·-

lfi jj 7 I-' ~ !> /'.A (A1J!m.1ilc) hoe 1.1 1.6 2.8 µ0 

- 30-



Static Characteristics 

h Parameter-IE 

;r_ ~ "! 71tJfil 
T,-"25·c 

2SA494 

hFE-lc 

140::::~:::::===::,=:::::::==:::=:::=:::;:::':r..-~--r.,-7'-r11'--,-Jtl!' 
14-J--11-fi-1H--i-+-+-f::hJ>H+~-t--i-.¢::H-l+tVcE=-6V * 120r rT J....-1- Ta=25·c 

H- 1- ~: _......,- r--... 
:::~100 i.J.- ~ • 

.c >-0 p· h f---1--H-+++H---ii--!- -P,-
f!l. r: 801-f-l-R+++--+--+-+++++++--l--+-l-+-++++l---l--+--H it t- - ll--.J--1-++ J----i-H-

~!!1) 601-f-l-H+++--.J--i-+.+++H+---+--+--l-H-f-H-1----1-1-+-l 
iii G I l!;l< H -, f--!--H-
~,a. 40H--1-H1+H--+--+-+++++++--l--+-H-++l++---l--+--H 

H--+--t-+-1-+- - --+-f-

- ~ f--
1
r-H+----l--+-+I+ 

~ 20 I m :1,-+--
30 -100 -300 -1000 -3000 - 0,000 -30,000 

::iv :7 7\ltifit le (µA) 

h Parameter-VcE 

"' 60 
~ 
~ 
-O!i 40 
.c 

20 

0 
0 -4 -8 -12 -16 -20 --24 28 32 

"' v J 7 • .x. ~ ·y 7' llll'ilt!E VcE ( V) 

Pc-Ta 

~ 
2501--t---t--+--+-+-l-+---+--+--+--+-+-l--t--+-~ 

P: 2001---!---!.lS,....+-+--+-+-+-+!--!--l--l--+--+-+--l--l 

~ 150 l-+--+-+°"'-+:h...,.,....._...+1'--+--+--l--,i--f--+--+----1--1-+-I 

! 100 f--j--J--j--J--J-+~-"l.r-;:---+-+-+-+-+-+-+--+--1 
{-41 I" 
~ '-.... 

50- ~ 

o!:--'---'--'--:!::--'-"--'-:7:-'--'-~~~,._.__.___,_,.., 
0 50 100 150 200 

llilllllii~l.li'. Ta ("C) 
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2SA495 ~y~~PNPI~g*~7L~~-~-~5~~~g 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

0-~:tf!tljl;Jij 

O General Amplifier Applications 

• .:c. ;f- :f- y t,f ll: -c i". 
• 1- 7 :/!/:/a:/ Jiil~jf&n>f';1iil': fT=200MHz (Typ.) 

• 1@*1'flEEn>1J' ~ l' : V cE (sat) = -o.2v (Typ.) 

• 2SC372 J:: :t :/ 7 V -" :/;; V 1.::. tJ:. I) if -t. /Complementary to 2SC372 

l'I*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:tv!Tf; • -"' - A r .. 9mEE 1-Vcno 
-35 v 
·---· 

:tv!Tt; • .::c. ~ o/ ;; F•1:HIEE VcEo -30 v 

::t:. ~ o/ f; • -"' - 7- Fw9'fltEE VEBO -5 v 

::z v !T t;'fljjjE Ic -100 mA 

.::c. ~ o/ ?;'fltjjjE IE 100 mA 
-----

::z v !T ?l:/fil~ Pc 200 mW 
-----

~ilfilli'liil./.lt TJ 125 oc 
·---· ----

ilil:i'fiful.l.lt Tstg -55~125 oc 

~~~~'Ii Electrical Characteristics (Ta=25°C) 

Characteristic J Symbol I Test condition 

"' v !T 31 L- -'(> wrmw: Icno Vcs=-15V, h=O 
.;r.. ~ o/ ;; L- -'(> WT1tlliE IEBO VEB=-2V, Ic,=O 

---
mi:w:mw:tllliill'i¥ * hFE VcE=-lV, lc=-lOmA 

:tv!Tf;·.:c.~ o/ ?< Fa9i!'&*1J~EE VcE(sat) Ic=-lOmA 

""-7' . .x. ~ o/ ;; r .. i~i2;i:·mtEE VnE(sat) h=-lmA 

1- 7 :/ Y :/ a :/ fi'(J~jf& fT VcE=-lOV, lE=lOmA 

-"-7-JJtn> 1J m;Vt rbb1 VcE=-6V, h=lmA. f=30MHz 

:t v !T f; l±l :1J1\! it Cob VCB=-lOV, IE=O, f=lMHz 

* hFE 1c J: I) "'f':li(<;7) J: ? tc?}-~ Ul\\&lt~~ L- "C ;ii; I) if i". 
According to the value of h,., the 2SA495 is classified as follows. 

Classification Min. I Max. 

2SA495-0 70 l--1~~---2SA495-Y 120 

- 32 -

Min. 

-
-

70 

-
-

100 

-

-

Unit in mm 

1. Emitter 
.2. Collector 
3. Base 

JED EC 

TOSHIBA 2·5B 

Typ. Max. Unit 

- -0.5 µA 

- -1.0 µA 

- 240 

-0.2 -0.5 v 

-0.8 -1.0 v 
--

200 - MHz 

30 70 Q 

4 7 pF 



2SA495 

h:iE:t h parameters(..,:.~ ,, ~~ft. f=270Hz, T.=25°C) Common Emitter 

Characteristic .. Symbol Typical Unit 

::r I/;? !7 • ..,,_ ~ ':/ ~r.lfi:.IE VcE 1 -6 

1 
-6 I -10 l -10 I v 

.:c.~ ':13'°~/!iE IE 1 2 I 1 2 I mA 

J...111 Yl::'-r;"y;t.. Ct±11J9ilUJO hie I 3.0 I 1.6 I 3.2 I 1. 6 I kn 

\U.IE~li'rli$ (}...11 ~1i!£) h,. 54 58 56 69 x 10-s 

~D!t~~li* Cl±l1J?ill~) hte 102 106 108 110 

1±1117 i: ~ !7 y;t.. (}...)J~jjjl'.) hoe 12 23 11 20 µU 

Y :iE:ft y Parameters ( .:r. ~ ,, ~ ~:ttB. f=455kHz, Tu.=25°C) . Common Emitter 

·Characteristic 
·-:.. 

Symbol Typical Unit 

::r v ?' r; • 1 ~ ':,/ r; Rfl~.IE VcE -6 -6 - 1 · -10 -10 v 
.:c.~ .,,r;~1~ IE 1 2 1 2 mA 
}...)] ::r yr;·?' !7 y 7. Uie 0.3 0. 57 I 0.28 0. 54 mu 
J...11~i!: Ci. 47 65 I 45 62 pF 

~1A~7 i: ~ 3" :/7. I Yre I 12.2 12. 2 9.6 9.6 µU 

~1A~7 i: ~ r; Y 7.1ft:HI~ u,. -90 -90 -90 -90 

lllfH~~7 1-' ~ r; Y 7. I Yte I 34 65. 5 34 65. 5 mu 
RIU1A~7 i: ~ !7 :,,- 7.1ftfl'l~ U1. 2 2. 5 2 2. 5 

t±IJJ ::r yr;·?' 3" :,/;t.. Uoe 10 19 8.5 16.5 µu 

t±IJJ~:I: Coe 6. 0 . 8.5 5. 5 7.0 pF 

-33-



2SA495 
Static Characteristics 

< :;j: 
e ::.g_. 

ITT ~+±It 
¥ r! 1.5 ~,~ ~ 0 

... '"kli: 
1.0 n 0 

0. 

40 +-' 0.5 -
0.3 

20 
B 0.ISmA 

-
ilH-

Ii le (JS 0 5 10 15 20 
,.:.,'..!...;i:.g " ..., 11."" , ., 1 r.i'ili'.1± 

0.5 l±I VcE (V) 
II' 

VcE- iv :. 
i.o ~E 

"'"' .,7j8;Jt!! 
'"r:z:i Ta-25·c 
~"' 

1.5 ~ > 
I 
'( 

500 

300 
I:! 

1.;i-.,1JJ.~ 
VCE=-JV 

... 

~ 
J 

0 

0 

1 0 
-0.1 -0.3--o.5 

T•= 00 
2 

55 

10 

::it.-? ?'llt!ft le (mA) 

"""1 

30 50 100 

so...-...--~ ................... ~--.~~.-,-~1~~...--~-.---. 
Tn=25"C 

3Cl---+--+-+-l-HH-t--+--+-+-+++++t~--r-; 

~ Ol~~~~~~~~~~~~~~~~E§ = t c.b a 
"' -...;;E"'O) 
~ ~ 

~ 31---+--+-+-l-+-1-H---+--+-+-l--H-+++-----+t--_--l 

l---+--+-+-t-H-t+----11----1--1-t-+-+++l--~+--

11-..,.i.,.....i....J...,JU...L...U,---'--+--L-!:-~...W,':---'-~ 
-0.3 -0.5 -1 -3 -5 -10 -30 

>!'Iii'. ff (V) 

Ic-VcE (Low Voltage Region) 

-160 

< -120 
..! 

VIL 
lLlL 

v 
llV. 

I...+-" 
'/i.V 

i""'1 
Pl 
~ 

I-"" 

-co 
II~ .... 

If 
0 

0 -1 

1 LTTT 
.X.~·d·1'!4 ±j Ta=25"C 

-~l 
1-1 

1.5 

1.0 

0.6 

ls l.!o.3mA-+-

11~EH::! 
2 3 4 

5001-i-l-+++++----11---+--+-+-+++H--l--+-+-1-H--H-1 

~ 3001-1--1-+++++----11--+--+-+-+++H--l--+-+-1-H-rtt 
VcE=-!OV 

-5 ""-i-t--

301--1-+-H-+H--t-+-+-t-H~l---i--+-+-H-H"ti 

.:<. ! ., .?:tiill. IE (mA) 

Pc-Ta 

2001-l-~+-k++H-+++tt-H+tt+i+tt-HH-ti"i 

~ ]'l.J]'l.J 
~ 

0!,...J....L.J.~\,-1-.l....L~,-l-'--'--'-;!;,..._,--'-'-;t;,.._,. ......... JS~ ....... ~ti. 
o ~ w " ~ m ~ 

ll911U Ta ("'C) 
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~y~~PNPI~9·~7~~~-+•~~~~A9 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

o~~~*~m o~~~A1~7~~m 
O High Frequency Amplifier Applications 

O High Speed Switching Applications 

• .:c.;V-'f- v!J.!l::l.'i". /Epoxy Encapsulated. 

• r 7 ':/y v a :-'mJrBt~;O;j\llj1,,: fT=200MHz (Typ.) 

• f@2~1J'Ji'.EE;0;1j,~1,,,: VcE(sat)=-0.2V (Typ.) 

• .A-1,,, ?--':/ Y~flJ];0;)!1,,,: tstg=0.3µs (Typ.) 

• 2SC372©, 2SC373©c ::z ':/7 JJ ;1 ':/~ 1J K..t.>. IJ 'ii". /Complementary 

to 2SC372© and 2SC373©. 

:&::k::~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v!l ~ · ~~-.Al!.i'ii'.EE Vcso -35 v 
::i v !7 ~ • = ~ ,,, ~ F"9'1\ltEE VcEo -30 v 
= ~ ,,, ~ · "'-.Al!.i'ii'.EE VEBO -5 v 
::iv !l ~mV!E Ic -100 mA 

= ~ "'~mV!E IE 100 mA 

::iv !l ~m:!k Pc 200 mW 

~1'1$&!!! TJ 125 ·c 
i!t!:ff&OC Tstg -55~125 ·c 

ti5'<Hl<JtifM: Electrical Characteristics (Ta=25°C) 

Characteristic \ Symbol \ Test condition 

::z v !7 ~ L '(>M;Ji''m'.V!E Icao Vcs=-15V, h=O 

= ~ "'~ L'(>M;Jf'm'.V!E hao VEs=-2V, Ic=O 
-· 

fl[VfE'flV!Ettl$Ji!$ * hFE VcE=-lV, Ic=-lOmA 

::i v !7 ~ • = ~ ,,, ~ r,.ifliil~'flEE VcE(sat) Ic=-lOmA 

"-.A·=~ ,,, ~Mfliil~'itEE VBE(sat) Is=-lmA 

r 7 ':/ ,;; v a ':/ mlrBt~ fr VcE=-lOV, lE=lOmA 

"'- .Af$;O> I) :l'J£tn: rbb1 VcE=-6V, lE=lmA, f=30MHz 

::z v !l ~ l±l 1J1¥:1: Cob Vcs=-lOV, IE=O, f=lMHz 

;<.,':/ ~-':/;t-':/~r .. i ton Ic=-lOmA, Is1=-3mA 
-1 y 

~-~f!JJ tstg Is2=1.5mA 
"'~ 

?--rdJ rlllf:~rdJ tr Fig. 1 

2SA495@· 

Industrial Applications 

l. Emitter 
2_. Collector 
3. Base 

JED EC 

EIAJ 

Unit in mm 

TOSHIBA 2 -SB 

Min. Typ. Max. Unit 

- - -0.5 µA 
- - -1.0 µA 
70 - 240 

- -0.2 -0.4 v 
- -0.8 -1.0 v 

100 200 - MHz 

- 30 70 Q 

- 5 7 pF 

- 25 - ns 

- 300 - ns 

- 35 - ns 

* hFE r.:: J: 1J r~Q) J: ? r.::~~ L, m~~ffi L -c ~ I) '* 
i". 

Fig. 1 .A -1 ,,, ?-- ':/ Y~f!JllllU'.iE@l~ 
Switching Time Test Circuit 

According to thd value of hv8 , the 2SA495© is classified 

as follows. 

Classification 

2SA495@-0 

2SA495@-Y 

Min. 

70 

120 

Max. 

140 

240 

lµs 

OH _-:LJ 

- 35-

lk!l 

2k0 
lkO 

Vea=3V Vcc=-IOV 



2SA495® 
Static Characteristics 

:;i±tt 2.5 

s 
2.:.!X ~·-Too 

t\ Ji3 

-~ 
1.5 

\~ "' "'.t: "' ~~~ 1.0 

0.7 
40 

0.5 

20 
0.3 

In 0.15mA 

o+:H=i 
3 2 tffi) 0 5 JO 15 ·20 
'"'-7.~mc f B mA " "'?:; • "': ., :; rOJm;± 

0.5 :"". VcE (V) 

"'-;-.> 
VcE=-lV -1.0 ,,, :; "-" .,:;~Jti! 

~ "' .> Ta=25"C 

1.5 ~lil 
°( 

Static Characteristics 

iJ+H+ 4.0 

·~ 3.0 

""~~ ~*sh 2.5 

~ !::mi= F: 2.0 ;,t' -~ 60 
1.5 

n 
40 >Pl-- 1.0 

Is 0.5mA 
20 

0 
4.0· 3.0· 2.0· 1.0 0 5 JO 15 20 
F"""'-o<'li!'.liif. Is (mA) =t v?? · .:r.< ·>?illl 

0.5 'iltfE VcE (V) 
:"". 

VcE IV 1.0 ";:~ 

1.5 ~ ~ 
,x_ ~ ., ?o!J);Jil 
Ta 55·c 

t<l:!J 
2.0 ·2 • 

lo-VcE (Low Voltage Region) 
-so l L'.,,l:;~k i= 

Ta=1oo·c I-

-20 

II 
0 

0 

lL -lf 
· 1 0.7 lL Ji.d J 7-.iJ 

...... 0.5 
7_ l7 

JL 0.3 LI 
...... 

kj 
f/J.d 
r/I 

-1 -2 

0.2 

ln=--0.lmt t-t-H 

_LL _U 
.LL .. LL 

-3 -4 -5 
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Static Characteristics 

i:~:i::+++ f ~ 1'.o 
1-+-1-++++++"',, +-=to 1=11++ 
tE±EEaffi~ . o. 7 

40 0. 5!::t::l::tl:l=tt:tl:l=tt:tl:l=tt:tt::I 

0.3 
20 0.2 

H-+-t-+-H-r+HH-t--t-t>Cr++-+- - O. Ji-t-n-tti-11-ttti'l-tttti 
·1s 0.05m1J::, 0 

3 ~? -;-fFFfl 0 -5 -JO -15 -20 
.--.:.-Am.mt Is (mA)" :l v 7? • .:c. ~ ? ? f.,.9 

t:t:t:a=r=a=mtti:m·-0.5 :"". 11!'.EE Veg (V) 1-l '1 '<'\..-.. 
-<,J"c"£"""'--\ <--2:: 

m:l::l:mtt1t:t:m1-i.o ; ~ 
.> 
t<l±l 9:mmmmri.s J IO' p '( 

"-' ., ?Ji<J~ 
Ta=lOO'C 

Ic-VcE (Low Voltage Region) 

-160 :::=:::=::::::=::::::=::::::=:::=..~·T~T~T~T~T~H~ 
>-+-+--+--+---t--+--+-+-<-+-+--+-+--+--+--+-+--+.:i:. ~ " ? #ii Ji!! H 
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t-+-+-+--t-+-+--+-+-+·- 4. O+-i--+-+-+-t-+-+-+-1-+-+-+-1 
H-++-H-+-j,,.1-i""f'-~-3.St-t--++-+--1--+-+-+--1--+-t--1 

3.0 

2 'i-+-+-+-+-+--t--+--t-1 

- 2. o-+-+-+-<--+--t-1 

Is- O.SmA 

0 -1 -2 -3 -4 -5 



500 

300 

!:! ... 
I 100 

~ I 50 

i!!I 30 

10 
-0.1 

~ -10 e 
-5 

~ -3 

1±1 
flRI 

i -1 
~ 

" ,. -0.5 

" -0.3 
t( 

I 
•( -0.1 

-0.1 

100 

50 

ii'i 30 --.g ~ 
OU 

== 10 f::f:: 

~~ 5 
~ 0-­
~Ill 

ti" 
1 

Ta=loo'C 
2 

55 

0.3 0.5 3 5 10 
il i.-? :?11i:itt le (mA) 

VBJ;: (sat)-lo 

Ta 55't 

25 100 

-0.3-0.5 -l -3 -5 -10 
::ii-:? :?lliit le (mA) 

~ c.,, (I,;;""0) 
Cre (lc,,,,Of 

-0.1 -0.3-0.5 -1 -3 -5 -10 
i!\IEE (V) 

1"~m 
VCE=-lV 

N 

30 50 100 

.x.:; ..,,?jf<Jl!! 

lc/ls=lO 

-30 -so -100 

Ta 25"C 
f=lMHz 

t-

E 
_; 
"' u >. 

w 
Ii'-

-1.0 

-0.5 

-0.3 

2SA495® 
VcE (sat)-lc 

.x." .,:?~:!& 
1---1--+--l-+l-l-l-l+---1---l--l-l-U-UJ- Ic/la=lO 

iill -0.1 ::.: 
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2SA496,2SA505 ~u~~PNPieg*~7~~~-~-~5~~~g 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

Oi:J:it1:n~mm 
O Medium Power Amplifier Applications 

•ffril'fll'?IEEil>-0£~': VcE(sat)=-0.32V (Typ.) 

• 2SC495,2SC496 c :::1 :/7° Y ;i :/:fl Y t;::.tJ: IJ "*i"/Complementary to 2SC 

495 and 2SC496 

:Q:k~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::ivJ!:fl·--.:-;i. l 2SA505 
VcBo 

-60 v 
r .. i'?IEE J 2SA496 -40 

::I v JI :fl • .:i:. ~ "':fl I 2SA505 VcEO 
-50 v 

flJJ'?IEE 2SA496 -30 

= ~ ,,, :fl • --.:-;i.fm'?IEE VEBO -5 v 
::I v JI :fl '?IV!E le -800 mA 

= ~ "':fl'?IV!E h 800 mA -----
::i vJ! :fl:t!\i~ Pc 600 mW 

~irfi!llfill.!~ Tj 125 oc 
f*:fHll\im'. Tstg -55~125 oc 

* f.R~"']!p';Jco,i ;;t 1H'i::t VJ! :91C~*1'C~;11,'Cv''iT. 

The inside metal of dotted line is connected to collector lead. 

tlsn89~M: Electrical Characteristics (Ta=25° C) 

Unit in mm 

1. Emitter 
2. Collector(*) 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-8L 

7 JI t-1}" Y l:J:AC46C:a:i@iffl 
Mounting kit No. AC46C 

Characteristic I Symbol I Test condition Min. Typ. Max. Unit 

::i v JI :fl L ~ttli''?IV!E le Bo VCB=-30V, IE=O - - 1 µA 

= ~ "':fl L~ttli''?IV!t hso VEB=-5V, Ic=O - - 1 µA 

hFE(l) * VcE=-2V, Ic=-50mA 40 - 240 
W!Vlt'?IV!t~$il¥ 

hFE(2) VcE=-2V, Ic=-800mA 13 - -
1' 7 :/y-/ 3 :/flijilfi~ h VcE=-lOV, h=lOmA 50 100 - MHz 

::i v J7 :fl l±l::1JWit Cob VcB=-lOV, IE=O, f=lMHz - 20 - pF 

::i v JI :fl • = ~ ,,, :fl r.,iifti!;J<!l'l'[EE VcE(sat) Ic=-500mA, ln=-50mA - -0.32 -0.8 v 
"' - .A • .:i:. ~ ,,, :fl rdl'?IEE VBE VoE=-2V, Ic=-500mA - - -1.3 v 

* hFE(l)tcJ: IJ""f*O)J:? t;::.7f~Lmifli~~VCtf> IJ "*"t. 
According to the value of hFE(l), the 2SA496 and 2SA505 are classified as follows. 

Classification I Symbol j Min. Max. 
2SA496-R 

R 40 80 2SA505-R 
2SA496-0 

0 70 140 2SA505-0 
2SA496-Y y 120 240 2SA505-Y 
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Static Characteristics 

==!:... 
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Ii! • 0.8 !:!: 
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Ve&"'-~ 
~e :r.~ 7:?~.111! 

-1.2 ·~ ~ Ta=25"C 
• ?-
t{ 

1.6 I 
'( 

lc-VsE 
- -soo IT l}~J~1J1l! 

I VcE=-2V 
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1 
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-200 t 
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0 -M -0.8 -IT -1.6 

5 'Single No_'le!>f~'-l---i---1--+--W-l-l-l.1 
le M;J (~;;;,r.rr 

"''-'?? • .:q .,?IJlllUE Ve• (VJ 

H 
t--
t-

-2.0 
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2SA496, 2SA505 
lo-VcE(Low Voltage Ragion) 
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l0~~~t§lt~~~~±i3±~~~~~~f:!±I t :r.~.,:?~:11!! 
5001-<l-l--l-l-~~-+--l--l-+.+-++H----I- V cE= -2V 

o---;>-+-1-++-He---+---+--+-.._.._._._,.._ _ __,__ Ta =25"C 
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2SA497, · 2SA498 ~U~~PNP~~g·~7~~~-~~~5~~~9 
SILICON PNP EPITAXIAL PLANAR TRANSISTO:B : 

Oi:?'l:t.J:fl~m 
O Medium Power Amplifier Applications 

• ~iflit.EE-C-i'" : VoEO= -80V (2SA497) 

·~;f!:l'm':.EEil~-0£1,,: VoE (sat) =-0.12V (Typ.) 

• 2SC497, 2SC498 .!:: :z :/ 7 !.l ;1 :/ ~ !.l 'IC.ts:. 9 *i". /Complementary to 

2SC497 and 2SC498. 

;ll:;k:~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:z I/?~· "'--"ri.iu 12SA497 VoBo -80 v 2SA498 -50 
:z I/?~· 12SA497 

VoEO 
-80 v .:r. , .,, ~ f!.iltlt.EE j 2SA498 -50 

.:r., "~. "'-;t,fYJU VEBO -5 v 
:z l/ tr ~ tll'.VIE Io -800 mA 

.:r. , " ~ 'i[VfE IE 800 mA 

:z I/? ~m~ Pc 600 mW 

:f&ilimtffil.!l: TJ 150 oc 
f*#tffil.!l: Tstg -65~150 oc 

'l~fro~i!f Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition 

:z Ytr ~ l...'!'l'l\fi'm':VIE loBO VOB=-30V, IE=O 

.:r., "~ l...'!'l'l\fi'm'.Vlt lEBO VEB=-5V, lo=O 

hFE(l)* VcE=-2V, lc=-200mA 
JOCV!t'm':V!Ej:f01$ 

hFE(2) VoE=-2V, Ic=-800mA 

I- 7 :/ y -/ " :/ Ji!!lltl~ fT VcE=-lOV, lE=lOmA 

:z l/? ~ 1±11J~:lt Cob VcB=-lOV, IE=O, f=lMHz 

:z l/ tr ~ • .:c. ~ .,, ~ f!.il~;fil'if:EE VoE(sat) lc=-200mA. b=-20mA 

°" - 7' • .:r. , " ~ rd'l~;fll'i[.EE VBE(sat) Io=-200mA, lu=-20mA 

* hFE(l)t~J: 9, r~Q)J:? fC.'l}~l.,m,~t, '"(~ 9 *i°". 
According to the value of hFE(l), the 2SA497 and 2SA498 are classified as follows. 

Classification J Min. Max. 
2SA497-R 40 80 2SA498-R 
2SA497-Q 
2SA498-0 70 140 

2SA497-Y 120 240 2SA498-Y 

-40-

Unit in mm 

1. Emitter 
2. Base 
3 •. Collector (Case) 

JEDEC T0-39 

EIAJ TC-5, TB-SB 

TOSHIBA 2-BJ' 

Min. Typ. Max. Unit 

- - -1.0 µA 

- - -1.0 µA 

40 - 240 

13 - -
- 70 - MHz 

- 33 - pF 

- -0.12 -0.8 v 
- -0.9 -1.2 v 
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j'.>.\s-,t. 

" 6 
"' n -100 

4 

:rs;200 fE-2 

~ I =-lmA 
-· 0 :Ii: 
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1.6 ~ 

lc-VBE 

it J;r7]~~ r-
VcE=2.SV r-

11 Ta=25"C +-

J_ 
I/ 

J 
~ 

t 
J2 
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2SA497, 2SMIB 
Ic-VcE (Low Voltage Region) 
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2SA499, 2SA500 ~u~~PNPie~~~7~~~-~-~~~~~~ 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

o•~•*~m 0•~•~1,~~~m 
O High Frequency Amplifier Applications 

O High Speed Switching Applications 

• iW!iimEE--C·:f : v CBO= -50V (2SA499) 

v CBO= -30V (2SA500) 

• r 7 :,;;:./,;-a ':/)j'ijib'i:~iJ>iWlil': fT=250MHz (Typ.) 

• 7...1 ,, "!-:,; t'·f!ifrsiiJ>)lli:l, : tstg=300ns (Typ.) 

• 2SC979. 2SC400 c :i :,; 7 l) ,i :,; !Jl 1J 1.:. t.;. 1J ii". /Complementary to 

2SC979 and 2SC400. 

Mck:i:E'.#r Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:1 v 7 !Jl • ~ - 7...rM'Jtl!EE I 2SA499 VcBo 50 v 2SA500 -30 
:1 v 7 !Jl • I 2SA499 VcEO 

-40--
v 

"'" ~ ,, !Jl rFlima: ~A5oo -----20--

:r.~ ,,,!Jl • ~-7...FsiT!EE VEBO -5 v 
:1 v 7 !Jl1'[l'f;E le -100 mA 

:r.~ ,,!Jl~l'f;E h 100 mA -------
:i vt' !Jlj1')~ Pc 250 mW 

------
~15-rfiltll.iL!lt TJ 175 "C 

i!iHHlfilJlt Tstg -65~175 I oc 

'i!Una>.J~·~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

:i v 7 !Jl 1.,, '<"li'JT'l'!Ui!E le BO VCB=-15V, fo=O 

.:r:. ~ 'Y !Jl l_,'(>Wft[j'f;E foeo VEB=-5V, lc=O 

ji[iJIEt[liiEtl1$1ll¥ * hFE VcE=-lV, Ic=-lOmA 

:i v 7 !Jl • :r. ~ ,,, !Jl n.i@fl:J~EE VcE(sat) lc=-lOmA, le=-lmA 

~-7...·:r.~ .,, !Jl FFJ9 fililfl:Jtl!EE VBE(sat) lc=-lOmA, Is=-lmA 

1- 7 :,;;:.;,;- ":,;)1'ilib'i:l29: fT VcE=-lOV, h=lOmA 

:1 v 7!Jl1±\::IJ~ji Cob VcB=-lOV, fo=O, f=lMHz 

~-7...j)tiJ> 1J :fg;j}[ rbb1 VcB=-6V, h=lmA,f=30MHz 

;?...';/ !Jl - ;,; 71" ;,;flif'Fs9 ton 
1 ?' ~:flillii'Fs9 tstg Fig. 1 

)lf~I~ffl 
Industrial Applications 

Unit in mm 

5.8¢Max 

~ 
::; 

~ "' t'l ci 
,,; 

Q 

" :E 
<---
oi 

T 

6 
ci 
-H 
J;-

"' 45• 

!. Emitter 
2. Base 
3. Collector (Case) 

JED EC T0-18 

E!AJ TC-7, TB-SC 

TOSHIBA 2-5 

Min. I Typ. Max. Unit 

- - -0.5 µA 
- - -1.0 µA 

60 - 200 

- -0.1 -0.4 v 
- -0.8 -1.0 v 

100 250 - MHz 

- 5 7 pF 

- 30 70 Q 

- 25 -
-

- 300 - ns .,,a;y ------------
-rr,,i rl).lf:if!FFa9 tr 

* hFE IC J:: 1J r~<l) J:: 5 IC:.0-~ 1.,,, ffl.iflt~ffe l_, "'C ;Ii:, 1J ii". 
According to the value of h, .• , the 2SA499 and 2SA500 

are classified as follows. 

Classification 
I Symbol 

Min. Max. or 
(Color Dot) 

2SA499-0 b 60 120 2SA500-0 (Orange) 
2SA499-Y --,r 

100 200 2SA500-Y (Yellow) 

-42-

- 35 -

Fig. i 7, 1 .,, -r ,, ?'f!ifrFJimu;@@ln 
Switching Time Test Circuit 

!k.D 
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rn "' rn 
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Output 
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2SA499. 2SA500 
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Static Characteristics 
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2SA499, 2SA500 
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~ •J ::i ~PNP.r.l::!'~*-~71i-1'v-"T~ r 7 ~~7.~ 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

07~ro/C~~~~~)~~m 
O Fluorescent Numerical Indicator Tube Drive Applications 

: Vcao=-90V 

: VcEo=-80V 

·~•EEt1~1j,~1,,: VcE(sat)=-0.3V (Max.) 

:&*:lEifl& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

::t v ? fl • "" - ;<, fM!'l'[.EE Vcao -90 

::t vtt fl· .:c. ~,,, flfl<i•EE VcEo -80 

.:c. ~ ,,, fl • -"-.Ar"'i•EE VEBO -5 

::t v tt !I •VIE le -100 

.:c. ~ ,,, !l•VIE IE 100 

::t v? !111'!9': Pc 300 

~il-mllffil.Jj'. TJ 125 

f*tf'.lffil.Jj'. Tstg -55~125 

'1!5na(J~tt Electrical Characteristics (Ta=25°C) 

Unit 

v 
v 
v 

mA 

mA 

mW 

·c 
·c 

Characteristic J Symbol J Test condition 

::t v tt fl L.~tl9T'il!'.VIE lcao Vca=-70V, IE=O 

.:c. ~ ,,, fl L.~tl9T'il!'.VIE IEBO VEa=-5V, lc=O 

li1IVIE'il!'.VIE~ivi~ * hFE VcE=-lV. lc=-20mA 

::t v tt fl • .:c. ~ ,,, fl ri.i~;f!Jm.EE VcE(sat) lc=-20mA, la=-2mA 

"" - ;<, • .:c. ~ ,,, fl ri.i~*1l'il!'..EE VaE(sat) lc=-20mA, la=-2mA 

r7Yv~aYJlflrBl~ fT VcE=-lOV. IE=lOmA 

::t v ? !11±1 :IJ!§!:Jil: Cob Vca=-lOV, IE=O, f=lMHz 

7'1,,, -r l !I-Yi" Y~fl,, ton 
y ?'~fM! l fl - Yi" 7~fM! torr 

Fig. 1 

2SA502 

Industrial Applications 

Unit in mm 

1. Emitter 
2. Collectoc 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-5B 

Min. Typ. Max. Unit 

- - -100 nA 

- - -1.0 µA 
40 - 240 

- - -0.3 v 
- - -0.9 v 
50 - - MHz 

- 8 15 pF 

- 0.4 -
0.4 

µS - -

* hFE tc::. J: 9 r*'° J: ? tc::.?t~ t.... mi11*~ t... -c ~ 9 ':!: Fig. 1;<,1 ,,, -r y ?'~r"'imu'.lE@n 
""t. Switching Time Test Circuit 

According to the value of hn, the 2SA502 is classified 

as follows. 

Classification I Min. I Max. 

2SA5o2-R ~~o 
__ 2s_A_s_o_2-_o__ 140 

2SA502-Y 240 

-45 -

2.2k0 111lUt 
---r--+-C. 

~"JI l-1 . lOkO 

50}<$ -

Ouiput 

2.7k0 

VEc=-3V Vcc=-55V 



2SA502 
Switching characteristics 

3.0r--T'""'1-r''T"T"T'T"--.,--~--.-,-...,....,~ .::r.. •1 j'~J11! 

l--t-t-t--t+++---1--+Vcc = -55V 
Ic =-20mA 
Is2=1.7mA 
Ta=25'C 

~ l.O~Wj~~~~~ -3. I= J e-1 t .,.rr-_=-1 .. ..-1"+-+-t+ttl 
j o.5HH+-l--N:1'+·~--,:::7"F--+-+-+-t++-H 

~ o .3 t--t~r-1-1HH-tt-~--"<:--+--11--t-+-t-H-H 
~ I-' "\ 

! ~ 
r< o .11=t::t::t:1rn+===::t:==r==~=1~:J:t:1 

0 .05t--+-;r-+-++-+-+----+--+--t-+-+-<,_..., .. 

0 ~1~.3,.......-~o~.5,.......~-~1---+--_~3~--~5 ...... ~-....,..10· 

Static Characteristics 

1-H-++-++-+-+-H-+~~.~.+-H' H-+-++-++-H-t-t-++-t-H-1 

~c .. ~.,rt:t:W:tt· 1:.¥oo ..,-1.01-1. rl+++-1-++++-I 
'.1 .:; ~ w -0.81-Hf-+++++-H 

::::::::t::::::::::t::::::::tu.;;::;;,ll!l,_,..,_3 tthl'++•-0.6;1-+-t-t+-t-+-H 
1-+-1-++~f->..i-++<"' 
H-i-++++-++-'H-+-~-+-t-it+-....,..,H-t++-t+-t++-+-H 

f-Hri+-t+i-+-H'\t-~~-HOO~.'~~~~H+~+~~~~f-H-0.~4+++-H 

f-H+++-H-+++t--:kl*- 0 

1-+1-++++-++-H-t-t++-Hl-H-++-+-+-+++o.:I:' 

Static Characteristics 

~-13;\ -1.4 r-,t: 1i -10 
121-1 .. ~.i: ~~ ~:tfi 1.0 

~ Ill -fo bl2I _lo.s .. 
"' .6 ~ 0 
" n 

0.4 

1.~-o.2ml!j 

1::L5;~~0{;: ~r 0 -20 -40 -6~ 

""??. "'' ~:!'lli!fltf.E 
0.4~ Vci;:{V') 

--~ ~> 
0.8 ,,, --.; 

VcE IV " .. .X.! '");'•ht ,> 
Ta=-55'C 

-u ~w 
"( 

$withing characteristics 

1.0i=:==::i==i==i=+:+::i:=r:P:::===i==+=i:=i=+::+:r:+l 
1-.I.. • •1 j' ~;ttl!-t--t-+.1--H-t---t---+--t-+-+-H-H 

~ ~Vcc=-55V._,1-1-t-+-i.N++----+--1---1-t-+-+-1-H J o.Sr Ic =-40mA-1--t-+-1-+-i..i---t---+--t-+-+-t-t-H 
r.Is2=4mA "', I~ 

_j o.a Ta =25'C -'- !'""J 

~~ . -
! VN1 
; o.11==:::t:=~t:::t:::J:;~t:t===l==!Ci.1=:'.'1s;;:1:+:1::++1 
~ ~ 
I'( 0.051-----+--+-+-l-++++f-----+--+-+-+-jj" J!. 

0. 03......,__ ....... _ _,_,__.__._ ................. ..,_ __ .___._ ....... _._....._. ........ ..,. 
-0.1 -0.3 -0.5 -1 -3 -5 -10 
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-120 

-100 

< -80 
-5 

u .... 
l!iS -60 • "' "' ~ -40 

-20 

0 

Static Characteristics 

J:. 
1 100 1.0 

z~ -1o~s 
t-i ""p.;:-111 ~' -0. 

~ 

" ~ -0. 
n 

..1.. 
. 40 t-i:)!;2r 

\ji,:.l_O.lmA 

f-1+1 
1~sr ;r,or.-.o,s, 0 -20 -40 -6U 

~iiUs(mAJ ""?:!'·.x<·,?rdlU 
0.4 iii!: VcE (V) 

'VcE IV 

"' O.li '> 
~~ .:r. !. '1?fiJtlt 
• .: Ta=IOO'C 

1.2 ~ l±f • 
'(la' 

lo-VoE(Low Voltage Region) 

pff+~rI± .i {,'j'~J:i!!I-
H -l.8--l.6·n Ta=25"C I-

!LIZl 1.4 
l.l -1.2 

y ~1.0 
1-1 

v 
0.8 

IL v 
P" 

rllZ 0.6 

I/ JL 
.1 0.4 1-H-

I3: 
1al-.!o.2mAI-

IL 

0 
0 -1 -2 -3 -4 -5 

::iv;71 ·.X.~'17'r.llitEE VcE (V) 



Ic-VcE (Low Voltage Regiolil) 

-120~-.-..,.-I~~J_~J_,.....,-J_.,.....,-.-..,.-,_,..-..-,.....,-.-~ 
;r. ~ ., ?:WJl!!H 

H-H ~~I+-tI_::Ir-+-+-t-++Ta = lOO'C H 
1-+-+-+-+~·-12.6+-~-11-1--+-+--+-+-+-t-1--++-t 

-100 IZ t.5 

rI_ _j_ J2l 1. 0+--+--+-+-+-+-+--+-+-t 

j -so1-1~L~LL~LL~l2'.:..,....,r1-l-"'":::i-t-1'",o_.st-t-;--r-t--r-1'-t 

s 'iL ~ IZ 12'1 ~. s __,_,>-+--+-r-t 

"' [L![V H IJ_I ~rn' -601-11-1+1-f-[Z+-iPl.,,...'f'-l-+-+-+-++-t-t-+-t-t-H 

~ I/, Vh -~ 4 +-+--+-+--t--t 

~ -40H1A / :H 
tfl'l-t-+--H-+-t-t-+--t1Ii!~.2mA H-H 

0114-t--Hl-+-+-+-+-++-l-+-t-+--l-++ot-t-i 

0 -1 -2 -3 -4 -5 

"" .. 
"" 
* 

1000 

500 

300 

!!!' 100 
~ 
ll5 
tll1 50 
l% 30 
lm!I 

10 

+-1 

::J v;7? • ;r. ~ ., yr.i11t1± Ve>: (V) 

:;i:. ~ ., ?:jjl;Jt!! 
VcE - Iv-: 

Ta=IOO'C 

251::::J 

55, 

~ 
ll 

\ 

-0.l -0.3-0.5 -1 -3 -5 -10 -30-50 -100-200 

-10 

.; -5 

"" -3 
" > 

l:!J 
w i -1 

Ii!: 
";: -0.5 

-;; -0.3 

>( 

l 
"( -0.l 

::J v;7 ?l!i'.mt le (mA) 

Vario 

1--Ta 55'C 

25 
100 

-0.l -0.3-0.5 -1 -3 -5 -10 
:; v:? ?llti1l le (mA) 

"'" ., ?=IJ!;Jii. 
le/ Ia =10 

-30 -50 -100 

2SA502 
lo-VcE (Low Voltage Region) 

-120r-r-..--,--,-,..-,..-~-.-~,-,..-..-~-.--,..-~~ ± ::i:. ~ ., ?tt:'Jt!! 
I ,I Ta=-55'C 

-100 t-t-+--t<-·-t-~H-+-- · i. g+-+-+--t-+-+-t--+-i- t--

t-t-H'T-t-t-lHt-tH:::i-}· -1.fi•-+-+-+-+-+--t-+-+-t 

::;: -80 H-W-[L]-tH-+-r±::i:--H-F9--l.f-+-+-+-++-t--t-1 
.3 IL H-1 i.2 

+-1 J_ 
::! -i - t. o+-+-+--+-+-1 
~ -so~~~ttt+U++U=tt=tl=I 
~ -01-t-t--t-
::- o.s'-t-
n -40 I I 

HH-+-1-+-+-+-+-1-1-+-+-+-1-t-++-· '' o'. 4 f-

- 201-0+t-+--+->-+-+-+->-+--+-+-+-+-11 B} _l() JmA 

~ Ow-+-+-+-+-+-+-+-1-1-t--t-1-t--t-1-t-++lO 
0 -1 -2 -3 -4 -5 

VcE (sat)-lc 

.'.:'.:. 
-1.0 

~ 
m 

-0.5 

"'~ ., ?:Jll;Jt!! 
r--+--1-+-+++++·,=-r-+-+-+-+++++----+- le/ Ia = 10 

Jl -0.3 

l:!J >----+-+--+-+-t-t+++--+--+--t-+-H-t++---+--t-~Vj---~ 

Im' I~ 

! -o.11~~~~~~~~~~~~~~~r~-;--::J~~~ ..., Ta lOO'C 
l:!!. ~ 25 = l2'. 
;: -0.05 
hi l---+--l-+++++t+---:-55.--+-t-t-tti-t--t--·l--t--H-H-H 
>J -0 .03t---+--t--i--+-t-H+t----l~f-+-t-t+H-t--t--+--+-H-++H 

"' "" ;; -0.01 
-o~.1-~--o~.a~-~o~.5""'--'-'7-1--'----a'-'--~s~-~1~0~-'-_~3~0~-~s~o~-~1~00· 

"v? ?f!i'.lilf. le (mA) 

500:=;::;::::~====::=:==:=:::::::::::====:=--;_r--;rr., TT?-r;-r:i;-r;;-,, 
300H-++t+---+-+-+-l-+-++t+---+-T a =25'C 

1111 
~ov 

..: ~ lf'r_ 
~ lOOl=t::J:tir:t===t;z'.j==t::::j:::J::l::j:j::j==:J::::=t==t·-3 H 
:l!l 
lill! 

~ 501-"i-P1++t+---+-+-+-H-++t+---+-+-+-H-++H 
.>. 
~ 301-+++l+---f~+-+-H-++-l+---t-+--+--H-+t-tt 
;-. 
~ 

10'-:'-.w...i+-~--'~-!:---'-;...,,._.W..~~-'-=t;;-..... !;;-'-........,~ 
0.5 3 10 30 50 100 

.x. ~ ,. ! lltlilf. IE (mA) 
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·2SA502 

100 

50 

~ "' n >I 3 

1 
0.1 

ere (l 
~) tc:-7 """O) 

0.3 0.5 3 5 10 
W!lll± (V) 

f lMHz 
Ta 25"C 

~ 
N 

30 50 100 
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~~~~PNPI~9·~7~~~-~~~5~~~9 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 2SA503, 2SA504 
o~~~~~m 0~~~~1,~~~m 
O High Frequency Amplifier Applications 

O High Speed Switching Applications 

• r 7 :/ :./ -;; a :/ mJrBi'.~;bt~1,' : fT = 130MHz (Typ.) 

• ~ifutEE-C-t": VcEo=-50V (2SA503) 

• i:f:r1E:1J.ffl c t.;·c}1\1, '.ffl~t<:.~ L i:-t" 
: Pc=800mW (Max.), lc=-600mA (Max.) 

• 2SC503, 2SC504c ::r Y71J ;1 :/!.I 1J t<:.ts:. IJ £-t-. /Complementary to 

2SC503 and 2SC504. 

~*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::r v"" 1,1 • -<-;i..r.rJmEE I 2SA503 VcBo -60 v 
2SA504 -40 

::r v?!.1. I 2SA503 VcEo -50 v .:c., ,,, !.tfdl'ilEE 2SA504 -30 

=, "' !.t • -"- ;i..1J,,i11tEE VEBO -5 v 
::z v? !.t1li* le -600 mA 

=, ,,,!.t';!ftli!E IE 600 mA 

::r v??m:$1:; I 
Ta=25°C Pc 800 mW 
Tc=25°C 6 w 

~irfmiffil.!ft: Ti 175 oc 
flil:rfiffil.!ft: Tstg -65~175 oc 

'!5na(J*¥~ Electrical Characteristics (Ta=25°C) 

Characteristic \ Symbol I Test condition 

::r v? !.I L~Wf'flli!E lcBO VcB=-30V, lE=O 

=, ,,, !.t L~WT'illi!E lEBO VEB=-5V, lc=O 

WIVIE1!tli!E~~M~ * hFE VcE=-2V, lc=-150mA 

::z v ? 1,1 • = , ,,, 1,1 M1~5f'IJ11tEE VcE(sat) Ic=-150rilA, Is=-15mA 

-<-;i.. • =, "' !.t fl,,i~5f'JJ11tEE VsE(sat) lc=-150mA, lB=-15mA 

1- 7 Y :; -;.; ,, Y mJrBi'.~ fT VcE=-lOV, !E=lOmA 

::z v?? lli:JJ~:lt Cob VcB=-lOV, IE=O, f=lMHz 

-< - 7' Jit;bt 1J :bltfl: rbb' Vcg=-lOV, lE=lmA, f=30MHzj 

7':/ !.I- :/:ii" :/11~%, ton 
1 !l' 'fHltff{f!Y.1 tstg Fig. 1 
"'* 7-fdl ~13$ff{f!Y.1 tr 

jM~I~JIJ 
Industrial Applications 

Unit in mm 

1. Emitter 
2. Base 
3. Collector (Case) 

JEDEC T0-39 

EIAJ TC-5, TB-5B 

TOSHIBA 2-8J 

Min. Typ. Max. Unit 

- - -0.5 µA 
- - -1 µA 
30 - 300 

- -0.2 -0.5 v 
- -0.8 -1.5 v 
50 130 - MHz 

- 18 30 pF 

- 10 30 Q 

- 25 - ns 

- 500 - ns 

- 80 - ns 

* hFE t<:. J: IJ ~~<r.> J: ? t<:.?tm L, :miro~r-vc .t.> 1J £-t-. 
According to the value of h.,., the 2SA503 and 2SA504 

are classified as follows. 

Fig. 1 7' 1 ,,, 7 :/ P'ff.lfrdliJ!ll'.jE@~ 
Switching Time Test Circuit 

Classification 
Symbol 

or I (ColorDot) 
Min. 

2SA503-0 0 30 2SA504-0 (Orange) 
2SA503-Y y 

50 2SA504-Y (Yellow) 
2SA503-GR GR 100 2SA504-GR ~Green~ 

I Max. 

90 

150 

300 

-49-

O:rrµs . 2700 
Input 

-IOV 

2200 

Vaa=3V 

Output 

1000 

'· Vcc=-lSV 



2SA503, 2SA504 
Switching Characteristics 

3000 I ~r 
r-VccL-1sv -l--1-+-1-H1---+--t---t-+-+-t+tt 

Ic=-lSOmA 

IB2=13.5mA 
lOOO\:=Ta 25'C 

sool----l---+-+++++Hl/7--07""1----++-tt-t-t-H 

_5 3001---+--l-tlt<i:d++++-l--+--!---t--t-+-t+H 
l:§'. 
ill? 

"' ·' *' 
Oi-----+--l--t--++'k+++---+-t---t-t-"TT-tti 

o>----l--1-+-Hl-++++-'~""'~,----t---t-+-+-H-tti 
~ 
~ 

~~l~__!.-k--JLJ0-1.J.~1on---'-::~3~0-:::,s~o--'-"'="l100 

1-:nt ;,-<-::<.'ii:illc !,. (mA) 

Static Characteristics 

~ W< 
;:3-:sqo r.-16 

P. -~..:'Jj 
14 

-12 
c~--tj: -:aqo ~ -1~ 

'.?ji. 6 

400 4 

ii 200 

:.il 
Is OmA 

-;-:o -;-~O -~i:e 0 -10 -20 -30 
..-.:-;zl!i(~ ::I Vjl? • ..J:. 2. "/ ?Fti, 

-0.4 11\'.IE VcE (V) 

-o.s ~-
VcE-=-2" ~ 2:. 

1.2. ,~ ~ i< •y1*1i!! 
.> Ta=IOO'C 
t<I±! 

1.6 I• '( 

lc-VcE (Low Voltage Region) 
-soo,,-.,.-,-,--,--,,-.,-,_,-,.....,-,--.-,---.--,-..,...~ 

i--t--t-t-+-t-t-+--f-+--l16-+--1-+---+--1-11 .)~kJ_, 
f-H;--t----J-t--t--tJ...-l-t-1-1-_,!;:;. -r_-c1r:-4--t---t---r- Ta = 25 'C --' 

-4 

-200ri!lf-'/+-+-+-HH-+-.+-+-+-++--·-2--1-+-+-l--l 

il:l:::j:::.j:::;J.=l;;;::;t;::j::.;;*=!=!=l--F·!~B~~--i~lmA~+-,i--!--1 

oo;-'-"'-'"::::t-.c.....J'--'-=*'-'--'--"--i~-'---'-+-J......j-'--! 
2 3 4 "":'i 

::r v?? • .:q •1 .?f.lltl!:EE VcE (V) 

-50-

0 

Static Characteristics 

... ~ 

~-::1 J-*14 g;nil'i 
'<!\. -600 ~-12 -10 

'?x: Ii 

4~ 6 

4 

200 j_2 
1 

18 OmA-1 
0 10 20 -30 , ?O,- , ~O,+; ~0.--1 

::<-7-'llt~ ::ii.-11·1<·1100 
0.4 '!1!'.<E VCE (V) 

VcE=-i'!_ lZ-o.s ~~ 
~.e:. 

1111,.J 

1.2 >l ~ :r.~ "11'1ll::lil! 

Kl±! Ta=25'C 

1.6 ·~ w 

Static Characteristics 

=~ "'s ...._~ 

tlr-soo -1!16 

'o:'I. 14 
'1"~'\L 12 

~-400 E' 
.IQ 

"'"& -8 
6 _1'._ 

4 
200 

2 

IB 0m.A-l 
j~O,- )~01-j !}0,-1 () -10 -20 -30 

"'-.A~i>tJ'll"l1 ::Iv?;!' .. :x.~ .,;fr.JJ 

. 

-u il!E VcE (V) 

?;;: 

-0.8 '::> Ic""'-'i;ll 111';; 
-1.2 ~ ~ ,q.,.?~ll!! 

t<l±I Ta=-55'C 
I 1111 

-l.6 '( 

Ic-VcE (Low Voltage Region) 

-2 
i 

Is_::r-lmA 
l 

-1 -2 -3 -4 
::iv?:?• .:r. ~ •1 .?f.Jltl!:EE VCE (V) 

\ 

-5 



lc-VcE (Low Voltage Region) 

~!-"--''-'--~1_.__.__.__~2,......._.__.__~3~~~--4.,._~~-:s 

::J 'V!l? • .x.:;, '??!lll';l!;I± VcE (V) 

VcE (sat)-lc 

H----
1 

-t-+-+++t+tt-+--+-+-+-HH-H~----~ -

O.J§:_ ,,;;_ fL_ 'f•""'oO·c 
';; o.os,_: ~tj l -25.= 55 

- 1-- +~--- f 
~ :::~ --T ll ~j- -- - - ---H-- il::~:::_:;-h-

:\: 
j[ t 

-o.3 -1 -3 --s -10 -3o -100 -300 --lllOO 

::iv? ?'litiJll. le (mA) 

1000mm~iiam~~~_f-~~~--~-~--~mm~i~:r~--~ ~ 500 --1 +-+-+---1--+-+-<H---r----t--_ -
1
i-___ - -

~ --l---l--Hl-+-+-l-H--+---+---+-t-H--t--1-\------ --

J:: 300 --i -
*' r-vcE=rv 

=.- 100 1--- I"'""" ~il. " +----+--rF'!-
.~ 50 ____ ; .. ~ 

::- I"" ---H 
~ 3ofl: I - --H 

l---l--l--WJTc------1---l-1--+-+-++H--+--+--1-+-H-+++----t---1--H 

1&~.5L.W--'-!--~"'-~3-'-~5~~J~0-~~30,--'-5*o~~l0~0~~3°'0~0r;500 

.x. ! .,, ? ttlit IE (mA) 

1000 

500 

l:! 300 ... 
I JOO 
~ 
= 50 
• 30 

10 

·---

= 
I-

0.3 0.5 

t( 

I 
"( 

0 

5 
--

3 

It=-

51-
---· 

3 

I 0. 
-o .3 

Ta l\l(l"C 
-

rn2s 
-& 

nlli 
0.5 l 

2SA503, 2SA504 

.x.:;, '1'?1Jl:ll1!= 
VcE=2V -

Ta=lOO'C 

25 

55 

3 5 10 30 50 100 300 500 

::J "v?? fi'.ii'rt Ic (mA) 

VsE (sat)-lc 

i~..,?~llli.= 

le/Is 10 -= 

3 5 - 10 30 50 100 -300 5 00 
::J v? ?lltiit le (mA) 

JO__ ~ 
5~----+--t~++_tt,rf::--t---t--H-+++,+--+----t---tb-H+++-1 
3 .1 
0.1 0.3 0.5 5 

i!U (V) 

10 30 50 100 
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2SA503, 2SA504 
Pc-Ta 

1--1-+-+-<c+-+-+ (j) ?" -- ;<ill& To~ Ta : 
(ln\fll*Jfti!l.!lif>J'.lll) 

'H-++-1-+-1-+@200X200X2mm7 Jv 'J/tl:Mocl: 
RH-10 ~ffll..\ -rlf{ I) '?It t::.. 
t~{:r 

6h(j)"I...+-1--l--l--+@IOOX!OOX2mm7 IV' lf{l.'!\jlj(l: 
RH-lOt-ffl1.-,,-rlft1) "'"Jttt.:t~.g.. 

§: H-+-+-f'<+--1-4 © 50 x 50 x 2mm 7 n- ' :If{ !Ml>< 1: 
5 RH-10'!:-ffJi..,-rlf':{')'?ltt::..fl;-0-

~ @ +- @·Vii!l.!f.<H. 
!K ~;:Js;>1,l._+-U.-i--l-- ([t):lf{i!l,#,("-<7)1f~ I) ->ttli l-' 'I 
-;: ~ :::1-~?" 1J-'A~M1:ffi'L, 
.._ lU1:!1.lll:m'°+7!-'i't!<t" 
"' :0.:1:. 
n 

14> 
;!;; 

:=;~-:;:._~+:.+,--_ -HH--+~"""0··Nt-is'lrl--+++-+-+-+--B--

:E:E~®Ef'. EE~§;I§. §·~ai~--~~~~~~ 
0 40 80 120 160 200 240 

flill!flilllll: Ta ('C) 
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~U~~PNPI~9~~7~~~-~-~,~~~9 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

Of!£mJ5.&!i'fJ~l\lim 
O Medium Power Amplifier Application 

• B~7.,, 7,._7°1v-C1 WO)l:f:l}Jil>~~:hi-t. /1 Watt Amplifier App­

lication. 

• 2SC509 c :i Y 7 9 ;1 ':-' :7' 9 rc.t£. IJ -£-t. /Complementary to 2SC509. 

l'ii*~:Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:::iv 17 :7' • -"-;;..r.,i~EE Vcso -35 v 
:::iv/791 • .;r_ ~ .,, 91Fai~EE VcEo -30 v 
;r.. ~ 'Y 91 • "' - ;;.. r.n'~EE VEBO -5 v 
::I v 17 91 f[l'.fit le -500 mA 

.;:c. ~ 'Y 911'li5!E IE 500 mA 

fitg::i v 17 91m~ Pc 600 mW 

~ifli1liliil.!ft 

I 

TJ 150 oc 
flii;;ff:llffi_J'.(t Tstg -55~150 oc 

'ilsn~~lt Electrical Characteristics (Ta=25°C) 

Characteristic J Symbol J Test condition 

::Iv 17 91 t,"'itli~Uit Icno Vcs=-20V, h=O 

;r.. ~ .,, :7' t, ~ WT'J!ltl'.fit hso VEs=-5V, Ic=O 
-----·-

l![ffi'~1.iftJ:\"l~l/ii$ * hFE VcE=-2V, lc=-50mA 

::I v 17 :7' • ..:::i:. ~ .,, 7'Fait!'iil5f!J~EE VcE(sat) le= -500mA, Is= -20mA 

} 7 ,, ~ -/ " ,, f.'il{Bl~ fT VcE=-lOV, IE=lOmA 
--~·---

::I v 17 :7' l:U)Jg.li: Cab Vcs=-lOV, h=O, f=lMHz 

* hFE tr:. J: 1J r~O) J: ? vc.:51-M L mi:1t~~ vc a; 1J i-t. 
According to the value of hrs, the 2SA509 is classified as follows. 

~lassifl;a·ti~""u l Min. Max. 

2SA509-0 70 I 140 

2SA509-Y 120 .1====2=40=== 

- 53-

Min. 

-

-
70 

-
-
-

2SA509 
Unit in mm 

5.1Max 

~ 111 L· 
0.45¢ 

0.7{> 

~~.23 
1.5 

1.5 

JED EC 

EIAJ 

TOSHIBA 2-5 S 

1. Emitter 
2. Collector 
3. Base 

717-k-'t 9 f"J:RH-16~i@ffl 
Radiator holder RH-16 

Typ. Max. Unit 

- -100 nA 

- -100 nA 

100 240 -
-0.3 -0.8 v 

140 - MHz 

22 30 pF 



2SA509 

1000 

500 

~ 300 

I l'!l' 100 
ll5 ~ 

= 50 
i!!!I 30 

0 1 
-1 

lGOO 

14-00 

~ 1200 

.3 
~ 1000 

->K 
!Ill 800 .... .... 
.l. 
n 600 

~ 
400 

200 

0 
0 

Static Characteristics 

~1:EEEf.., 

~~ ·~~m ~"'" '.;>,,, 
.,._~ p.,. 
,:,,,~ 00 / 
n ,:i; 

_::-.:: 
00 

lu -lrn 
1 

0 

.~ ·~ ~'<~J io 8 16 24 
--.-,:.· :::JV-?? • .;r...::, ·;r?"flG 

0.2 l[Ef Vc& (V) 

0.4~~ 
~:::. 

0.6"' ~ 
~ >z~ ~?lllilil! 

CE 0.8 ~~Ta 25'C 

"( 

hFE-lo 

.I.~ ., ?jj:j\fi 

Common Emitter 

VcE=- 2V 

Ta=1oo·c 

25 

55 

-3 -5 -10 -30 -50 -100 -300 500 1000 

I 
® 
® 

IS} 

20 

:r v ? ? tiilf. Jc (mA) 

Po-Ta 

(j) t'.o!l!l!Ht l- (T~=25'C) 
® l00X100Xlmm7J•~~e,.i,:lle 

i!/,jJ<i>J;lll (lllt9Hltlv.!>1: vc 
RH-16t-ff!lll) 

@ l!\\IR;k:lle;\\\llH'1!11l (Tc=25'C) 

f"j 

60 80 100 
lll!llililt Ta ("C) 

120 

.N 

140 160 

lo-Vcs (Low Voltage Region) 

-600 
J...l.:r.~ "Y?#Utl!H J: ±-J·Ta=25"C H 

-500 

j -400 

= -300 

"' "' .l. 
n -200 

17 

~ ~ 
.ll ...., 

r-1""' 
i..-t"' 

k'.'.'. 

II!'. 

~ 
it"". 

-6 J. 
i..-1"" J. 

5 
i.-r-1 
J. 

4 

J.J. 
:-3 

t± 
2 

J. 
..l. 

Is=-lmA H-1-t:'. 
-100 

0 0 
0 -1 2 3 4 5 

:r v?? •.I.~"' ?flll?ltEE VcE (V) 

VcE(sat)-lo 

E i.o 
~.:r.~ •y?jj:ti!! 
f-- Common Emitter ! 0.5 

~ 0.3 

1±1 

i=vc~=- 2V ,! 

ID' q-'> 

~ /~ • ~ 0.1 
I:!!'. 

k"'.'.: ~ -I-' 
~ 

"' 0.05 

" II/ 0.03 
.i 

.... r- -1--

1 "' 0.0 
.l. -1 
n 

-3 -10 30 100 300 -1000 

:r v?? fliilt le (mA) 

-3000 lU 1.!.IJ. I I I I I 
*Single Nonrepetitive 

le MLLIJj) 
Pulse 

l,J -1000 

llS 
w .... 
"' -10 
.;,. 

~.s: 

le Max(Continuous ~~~r-
~ J_J..1 
~ ~ l}t ~ ~ "4 t--- ,Q -~ 

(> ·.s: t "' 
0 

:-a~,. 

"~~" 

~ -500 
] 
,.!:/ -300 

n 
-5 

-3 

1-Ta=25"C ~~ 
Ot- 'P.'fr:!fJJMli:l;li~ il.U.i'. ~ 

t-1:J;-o-C7'1 .,_.,,. ~ iS ::r-Ot- 1 :-- :7"l-C'7JX. <>£· 
i-ill!tJ'I> I) i T. ~t-Derate Linearly 

Above Ta=25'C ;!;: 
0 -1 

-1 -3 -5 -10 30 50 100 
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~9~~PNPz~g·~7~~~-~~~5~~~g 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

Of.If~~ 'll :t.J:tll!JI m 
O Medium Power Amplifier Applications 

• B~7,, ,;.-,.. 7'1v-ClWC1:>f:l:l1J;Q>f~G.h"i-t. /I watt Amplifier Applica· 

ti on 

• 2SC509©c ::z:.; 7' 9 ,..i:.; ?t 9 t1:.t.c I) -£-t. /Complementary to 2SC509© 

ftj;::iE'.*fi Maximum Rating (Ta=25°C) 

Characteristic Symbol Rating Unit 

::i v :I' ?I • -"' - .A /H]'i'ltl.E VcBo 

~v ------
::i·vl/?t·=~ ,,, tt ritJU[EE VcEO v 

----·----= ~ ,, tt • -"' - .A rl'li;~a:: VEBO v 
::z vi/ ?t'fl[Vfi: Ic mA 

-----·-···---
:r.. ~ "'?t1;ilili: h 500 mA 

···---
il"f?tif:i "":11 ttm*: Pc 600 mW 

~{tfil)ilfil.J!t TJ 150 oc 
1*1filfil.1.Jt Ts1g -55~150 oc 

f!Un~~M: Electrical Characteristics (Ta=25°C) 

Characteristic j Symbol Test condition Min. 

::i v I/ !J L -~,~Ji'i:tlili: Iceo Vca=-20V, fo=O -
·----- -----

,:i:.. ~ .,, c; L- "'? Wr'll1l'.VIE Irmo VEn=-5V, Ic=O -
·-~---- - .. ... 

~Vli:'~lilili:~*fil* * hFE VcE=-2V, Ic=-50mA 70 
-----

r 7 :.; ;; ,;.- " :.; f'.-i17Bl1& fT VcE=-lOV, h=lOmA -•. 
::i v I/ ?I lli )Jig it Cob Vce=-lOV, h=O, f=lMHz -

··-·- -
::ivl/?t • ..:i:. ~ .,, ?t Fl'19ff.il't11'~EE VcEcsat> Ic=-500mA, ls=-20mA -

* hFE ti:. .J: I) "f~CI) .J: ? 11:.?t~ L. :g;t,,ft,~~ L -c 26 I) -:!: i". 
According to. the value of h,8 , the 2SA509© is classified as follows. 

Classification Min. Max. 

2SA509(g)-0 70 140 
----··----------

2SA509(G)-Y 120 240 

- 55 -

2SA509@ 

l!mI~Jft 'f 1J - ~ 
Industrial Applications 

Unit in mm 

5.!Max 

~ 
:;: 
"' .<O 

Si · 1 · 
;! I. I 
0.45~ 

0.7~ 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA .2·5 S 

7 :I' ~"'t ~ -1"1RH-16>,i::jlffl 
Radiator Holder RH-16 

Typ. Max. Unit 

- -100 nA 
-- -100 nA 

--1 ---------
100 240 -
---1 -------

140 - MHz 

22 30 pF 

-0.3 -0.8 I v 



2SA509© 

-500 
I-
I-
I-

-400 I-

1 
~ -300 

-100 

0 
0 

Static Characteristics 

' 0 -6 --41--2 0 --8 --16 --24 
1---<-;<.1!1.illf.Is (mA) ::rv:1? ·"-' ·y? 
t-+-+--+-+-+-+--+-1-- 0.2 r,111!'.!± VcE (VJ 

1--11 \~liiil!!~--0.4 ",:f 
1---Common Emitter"-' "' ~ 
l--Ta=2s·c 1 r+---0.6 ~. > 

.lTJ.J. i-- o.s~l!i 
QcE=--SV I§<: 

lc--VsE 

I ~1.,1;Itl 1 
Common Emitter 
VcE=-2V 
Ta=25"C 

rt 
l2J 

-0.2 -0.4 -0.6 -0.8 

VcE (sat)--lc 

-1.0 

i.o,~::;i~~;;:mi~3'3'±mm~±±±±±t~ E 1=".:r.5 .,7~Ji!! 

,\)o/.V ey.,y 
2'!.'> 

~ 0. 51= Common EmitterrH--+--+---<-+->++++--+--+---+-+++++i 
~ 0 . 31--- VcE = - 2v,__,_~'---+--'-+-+-+-+-++1---l--

l±J 

~ 0 ·1·~~am£~333I:t~§1:~mm i ~ 
~ 0. 051------1-1--+-H-++l-l--r::;;:'."l----,.l"'J2~14-+.J.i'l'--+-+-+-+--H~ 

~ o.o3s;;t;t~!ti:::.,~1t:=::tJ:p:cD11ltjj!t!!1!l 
~ 

~ 0. Ol '------'_..JL--J.....L.J...LU-'----'--~...L..!..ll-LI----'---'--'--'-w..1.JJ 
.:. -1 -3 -10 -30 -100 -300 -1000 

n ::1 v;7 ?'itilit. le (mA) 

Ic--VcE (Low Voltage Region) 

17 

-100 :r.~::.?t&t\l! -

1000 

500 

"' 300 .JS 

;!\-

''" i 100 

= 50 
l!'i 30 

,..... 
:;: 
3 
p':; 

iK 
~ 

"' "' .:. 
n 
t¢i 
~ 

10 
-1 

1600 

1200 

800 

40 0 

>---<-+-+-+--+---+-+-'-'-+-+-+----1---Common Emitter 

o l-l-+---+--+-+-1-1--1---+---l-+-1-1-ra ;= 2f c, rot-
·o, -I -2 -3 -4 -5· 

-3 

(j) 

® 

® 

::iv;7?•.:r.5,?~'itl± ~E(TI 

.:r.5 7?~!\l! 
Common Emitter 
VcE=-2V .,_ 

Ta 1oo·c 
,,...., 

25 

-SS 

-IO -30 -100 -300 -1000 

Pc-Ta 

80 

.Ji5J[!lli:l.ll'. Ta ("C) 

120 160 
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2SA509® 

-10 -30 -50 -100 

::i v;7 ?'. i" .,ndJ\1'.EE VcE (VJ 
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2SA510, 2SA512 ~y~~PNPI~9*~7~~~-~-~5~~~9 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

o~~-~~*~m o~~ff~1,~~ijm o~~ff~~m 
O High Frequency Power Amplifier, High Voltage Switching and Regulator 

Applications. 

• ~j[ijJE-C-i": VcEo=-lOOV (2SA510) 

• i:J:i~jJffl c L. C:f.t1,,ffl~tc;@ L. 'ii" : le= -l.5A (Max.) 

Pc=800mW (Max.) 

Industrial Applications 

Unit in mm 

• 2SC510, 2SC512 c :i ;r;l 9 ;( :.-' ,;t 9 -C-{l'.ffl"Z"~ 'ii". /Complementary 

to 2SC510 and 2SC512. 

~:k~:Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 
:iv!J;;t • ....::- 7. 

I 
2SA510 Vcso -120 

F""l~EE 2SA512 -80 
:iv!J;;t • ::r:.. ~ "' ;$1 I 2SA~ VoEo -100 

f!."l~EE 2SA512 -60----1 

.:r.. ~ o/ ;$1 • "" - 7. F""J'm:EE VEBO -5 --- -~----

:iv !7 ;;titlJiE Ic -1.5 
----

.:r.. ~ "',;t~lJit IE 1.5 

:i v !7 ,;i ;m9': I Ta=25°C Pc 
___ fl_()o_ 

T<~25"1 8 ---- -----
r-&B-1'i£i!il.1Jt TJ 175 

f*tf'.&il:lt Tstg -65~175 

~5{ta<J!M't£ Electrical Characteristics (Ta= 25° C) 

7. ;./ 

1 If idi:fitff'1'F""l 
o/lht- -------------11------1 

-rr .. i ril1f,~r .. i 
Fig.l 

* hFE (1)1c J: IJ T~O) J: ? tc:.:5)-!ij[ L.. :i=Jl.ifli*~ L. c: &> IJ 'i 

-t. 

Unit 

v 
v 
v 

--·--
A 

---·--- 1. Emitter 
A 2. Base --row-- 3. Collector (Case) -- w-= JEDEC T0-39 

oc E!AJ TC-5, TB-SB 
··---oc TOSHIBA 2-8 J 

Min. Typ. Max. Unit 

·-·----

20 60 - MHz 
--------

- 43 50 pF 
·------

- 0.12 - µS 
------ --~-

- 2.0 - µS 
----· ·---
I 

- 0.2 - µS 

Fig.1 7.1 .,, 7- :.-' Y~F .. "Jlllll'.i£@ll1ilt 
Switching Time Test Circuit 

According to the value of hFE(l), the 2SA510 and 2SA512 

are classified as follows. 

1 ·S-ymDof hFE(l) 

!Oµs 

0 r--1 _:LJ In~ -lkfl .;r-f-o;;put 
Classification or 

I (Color Dot) Min. Max. 
2SA510-R R 30 90 2SA512-R (Red) 

-2sAsf6-o---6 
50 150 2SA512-0 (Ora~ 

t~ r· 
Vea=3V ~ Vcc=-40V 
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Switching Characteristics 

3000 
1-VccJ_40~ T.:. 

lc=-200mA v lez=3mA ~ 
l=Ta 25"C 1000 

z . 
500 k'.'. 

.E 300 

-2.s 

t1 

F=f-1 
b-. 

50 C'>. 

~ 
1---i 

t,, 

30 

ID 
-1 -3 -5 -10 -30 -so -100 

"'-"'*"' -<-?Cll let (mA) 

Static Characteristics 

1-1-1-1-1-1-t+-++++$ - H 
H-H-4-H+-++++=±:!::f:+:-+1+.6++}-+-lt-0:::::::_,_+++< 
H-H-4-Ho-H+++::-1.2 jr;-20-H-H-H-H-H-H 

l'ce ~ "+-1--Hfi-+-+++++-1-+-1-+-1++-H 
1-t-H--l-H-h"' '.?i)'tbffi L<J-10 
1-t-H-i--t-t--t-t..,...,. -0.8 Tl i-t-l-t-t-t-H-1-t-t-+-f 
H-H-H-H-H-H-~H-ttt--H-H-H-rrt-1-

JI: . I 5:-+-1-t-1-t-1-t-1-t-1-1 

lB 2mA-1 

-60 -40 -20)..:1 0 -40 -80 -120 

-'...'..~\1[~11e,C~A)-1 ""7? · .r.' ·dnQ 
l-l-1-t-t-..lt-..Lt-...l.t-...l.1-t-..l.1-t-+-+-+-+-•-M ll!:l:E v CE (V) 

~ S:EfS:l±~ffjfffj-o.s ::;;: 
Ve = -r-2Vr+-1-t-t-1-1 "'~ 

H-+-l-l-t-1-t-t-+-+-+-+-+-+-+-<-l.2 ,:~ .:L ~"I ;?'~.ttJ! 
~ .[: Ta=lODt: 

H-H-l-+-l-+-l-+-l-+-l-+-H-l-1.6 ~ 
'( 

Ic--VcE (Low Voltage Region) 
-2.5 

.:r.'; 'Y?:tllilt!! 

-2.0 

3 
~ l!:l -1.5 

Ill' .... 
!' -1.0 
n 

-0.5 

-
0 

0 

2 

-

R 

-1 

Ta=25"C 

-80 
60 

40 

20 

IO 

B SmA 

-2 -3 -4 -5 6 
::i v ;7 ? • .:r. '! "?r.llitf.E VCE (V) 

.~ 

-1 

-2.0 

$ 
0 

..... -1.5 
~ 
ell .... 
"'-1.0 
;,. 
n 

-0.5 

0 
Q 
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2SA510, 2SA512 
Static Characteristics 

~ 

~1i J:!-40 ... - rfj 
"ce~ l;'9 

... ,!,! ~ ~ -1.2 '.?" -20 

0.8 
ru_ 10 

o.4\ ~5 
Ie=-2mA 

~6,0 ~'!' -2,-0.t,: 
ffi 

0 40 -80 -120 
'"'-.:<.'llt!JI: le /mA) "t.-?? • .r.' .,?!Ill - Ii 0.4 11t!E VcE (V) 

l:!:l 

0.8 = 
P1vc•=-2v 

"'~ r-e .r.1; -.?n!Jll! 
1.2 "' ~ 

~.: Ta=2St: 

1.6 ~ 
'( 

Static Characteristics 

< µ}? :;/ftlj 
~ -so 
('~~ =+.:!fi -40 

~ ::m p-:-ao 
~ -0.8 :::!.21Q 

•:::;. Om A 
0.4 

() 

60 40 20 0 40 80 120 
....;_~ ;r.. mfi Ie c:nA> "v?? . .r.1; -.?!Ill 

0.4 'llt!± VcE (V) 

::;;: 
0.8 "'~ 

~e 

- Vcv.=-2V "'fl:i .r.1; 7?lJl:Jll! 
1.2 ~ (: Ta= -sst: 

t<l:!:l 
u{'°' 

lc-VcE (Low Voltage Region) 

.x. '! .,'?ll.ltl! 
Ta=IOO"C 

100 

l2I 50 

20 

- 10 
- -

v 5 

Is 2mA 
.. -

-1 -2 -3 -4 -5 -6 -1 
::i v 7 ? • .x. '! "? r.rHltfE VcE (V) 



2SA510, 2SA512 

-2.5 

-2.0 

3 
,!:/ -1.5 
ill ., 
~ 

" -1.0 
~ 

n 

-0.5 

0 
0 

Ic-VcE (Low Voltage Region) 

~k:· 
Ta=-55"C -

60 
n 10 

40 

-30 

20 

le lOmA 

-1 -2 -3 -4 -5 -6 -7 
::i v ? ? • :r. l. •1 ? lllllltEE VcE (V) 

VcE (sat)-lo 

- 0•03''--_.i-3 ..J-'-s!,-U-"--"'10~-'-_-+.so--'-s;,.ow.J.-~100~-'--~3'"'"00'"'-'-soo~-u.1,!Jooo..___,_ _ _,3000 

:> v? :l"lliill. le (mA) 

0.1 0.3 0.5 l 3 10 30 50 
iQ!1lEE (V) 

~ .., 

500 

300 

100 

I so 

~ 30 

= ii!! 10 

5 

3 

-+-

-3 -5 

~ -5 

-3 
-.'!! ., 
-:: 
~ -1 

·/ii'. i -0.5 

~ -0.3 

~ -0. 
'( 

I 

t=• 
t--t-

-10 

55"C 
25 

100 

-o.o 5 3 5 

8 
r-~~ 

Jlll 1~ !,~~im-

llllloot VcE=-3V 

25 """ 
u~s5 

~ 
D:_ 

-30 -50 100 300 500 1000 
:> v? ?'iltlll&- le (mA) 

VsE (sat)-lo 

.i).,?~lll!-
lc/ls=IO -

~ 

== 
10 30 -50 100 300 500 -1000 

:> v? :l"\'ltiill. le (mA) 

Pc-Ta 

(j) 7-7.illlll'.Te=Ta(l!\<:ll<:k!il>:i!!.lltf!l!lll)· 

~ @200X200X2mm71H!il>:'-"l!il:RH-IO 
7 

6 
® 

st--® 

,r-@ 

3 

2 

Ir@ 

0 
0 

!Xi ~!!JO•-CJ!k9 -:>ltr.Ji{} 

@IOOXIOOX2mm7 '" ':l!:i!!.IJ(l:RH-
10~ !!l»-Cllit ry -:>It t:!IJ{} 

@50X50X2mm7 '" ':l!i:i!!.!Jtl:RH 
-10t:!!lo•-Cllit9 -:>ltr.JIJ{} 

®:!!l:llM!i>Zt. 
(It) :!!l:i!M!i...,.,,Jlkry -:>ltl:IS-

I) ::J-:,. • ?"IJ-;%.,~i'fr: 

tiit.!Uli!!.llf!Jtt:-HM• 

I! <-t<>.:i:. 

l~ 

lSI 

40 80 120 160 200 240 
lilll!llUTa('t:) 
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~ iJ ::::i::.-PNP.:r:.t:~.::\=-~711,,-7v-7~ i- ?:.-.Y;t.~ 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

Q)jj}j:J'hU~~~im 

O Driver Stage Amplifier Applications 

• r.'liff[)EE-c--:t: VCEo=-50V(Min.) 

• fifil%1ltfi'.E£t.i>(j£1,,: VcE(sat)=-0.3V(Max.) 

• 2SC734 2: ::z :/ 7• 9 -" :/ pr Y 1::::. ft:. I) i-:t. /Complementary to 2SC734 

~::k:'.iE~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v !7 pr • -...:: ~ :A Fri1'f\t:r: . ---1--V cno \ -50 V 
::i v !7 pr • """ ~ .,, pr r"'i fii:EE v cEo I -5o v 
""" ~ .,, pr • "'..:_-;:r~!E-----· --y;;o-- ---_::5 ______ v __ _ 

::ivf7pr~i'frE le -150 mA 
·--- ·--·- ·--

;>:. ~ .,, pr'lti'frE IE 150 mA 

Pc 300 mW 
·-

TJ 125 oc 
--- -------

Tstg -55~125 oc 

~mtl(J~M: Electrical Characteristics (Ta=25°C) 

Characteristic ! Symbol I Test condition 

::z v !7 pr L ~ IJEJT~i'lrE IcBo Vos=-18V, h=O 
---------

;r.. ~ .,, pr L~!ifr~i'lrE IEBO VEs=-·5V, lc=O 
-------· ---

hFE(l) VcE=-lV, lc=-20mA 
ffili'lrE'~ViEJ:tl~lll~ * 

hFE(2) VcE=-5V, Ic=-150mA 
-

::z v !7pr1±\:tJ~i!: 
I 

Cob Vos=-6V, IE=O, f=lMHz 

::zvf7pr • ..::r.. ~ .,, pr flfJ!i?l%1l~EE Vm:(sat) le= -lOOmA, h=-lOmA 
------·· 

"-:A • ;r.. ~ .,, pr F"'1t@'.!:E VsE VoE=-lV, lo=-lOOmA 

r 7 :/ v .;,- a :/ ffllilllil& fT VcE=6V, h=lmA 

* hFE(l) to J: V' hFE(2)i::::.J: I) T1s(O) .t ? 1::::.:5J'-11Jl L, !l/,Jb~T> vc ib I) ;J:-.f. 
According to the value of h,E (1) and h,E(2), the 2SA561 is classified as follows. 

Classification l-Mi;-~f~-M~x.---1 ~;~: 
2SA561-0 I 70 I 140 I 23 

2SA561-Y i 120 I 240 1---~ 
2sA.56i=-"GR-1---~-1-·400-_____ 6_7 _ 
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2SA561 
Unit in 

5.8¢Max 
4.95¢~_ax 

~ ~ 
1-'-'--+~ ..... ~1 ~ 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-SB 

Min Typ. Max. Unit 
- I - I -0.1 I µA 

---- I···-- -
- -

I -0.1 µA 
------

70 - 400 

23 - -
-----1-----13 - pF 

----------------~--
-

- -0.3 ~ v -o.i-i-=· ---v--!--=--------- -- --
70 - MHz 



2SA561 
Static Characteristics 

900 

140 80 

~I 
700 

,tl !f 
~\~ ~· JOO 500 

~~ ~o 
" '2._~ 30 

~~CJ --b. 
0 '!!&. 

I 
2 1.- 50µA 

-800--600--,49q-;-,2 0 -20 -40 -60 
:..;...: 7-it;i le (µA :J V1 3"•.-r. ~ •1.?IRJ 

0.2 m;;:'ilt!E VcE (V) 

~~ 
0.4 "' tl :t.' ·1?~:idl 

~ > Ta=25"C 
0.6 <( J;j 

c -5 I IE' 
'( 

lo-VaE 

1-t-.:r. ~ ., .? ~ Jt'--"1---11---1---f-+-+-+-+--ll--+-+-+--+---I 
H-V CE= - 5 V --l--l--l-+-+-+-+-++!--1--1--l---t-I 

_ 1201-t-Ta=25'C 

~ -801--1--1--1-+-+-+-+--+-+-+--+--+--+--H-+-+-+-+-~ 
~ 

"' "' ~ 
n 

-40.-..,,._,--1-t-t-+-+-+-+-+--+--+--+--+-+-+-+-+-~ 

] 
00~------·--o~.~2_._...__._~o· .• .,... ............ _~o~."f"-'--'-~--o~.-s...._.._~ _ _.1.o 

400 

~ .5 300 
<:.> 

"'· 
'11< 

~ 200 

"' ~ 
n 
t4i 
11< 100 

0 
0 

I' 
h.. 

25 

Pc-Ta 

~ 

~ 

~ 
·~ ~-t-t-t-1 

~ 

~ 
50 75 100 125 

m!l!llill.Jl: Ta ('C) 

-150 
H-1:~ ~\: 

-120 

.2 -90 

lr!l 
$11 
"' -60 

"' ~ 
n 

-30 

0 
0 

v 

~ 
Id 

Ill 

Id 

-1 

Ic-VcE(Low Voltage Region) 

.:r. ~ .,.?'lil:i11!-1 1-i 
~()()~ T. =-:!S'C d 

6 

40 

Is 200µA 

-2 -3 -4 -5 -6 

hrrlc 

10001-----+---+--+-<-i-+-+++----+-n 1.,1;1~~__, 
i===t==t=t::::)::::J:+++:i===t==t=l=V CE= - 1 V :::::1 
1----~-+-___,f--t--+-+-H-1r+-~--1~-+---+-Ta=25'C ::j 

~ 5001--~-t----.,t--t-+-t--H-;H-~--t~-+--t-+-t-H-++~---i 
..., 

so1----~-1-~1----+--f-rrr1+-~--1~-t--+-+-t·--+-l-H----I 

3~~1-~'----',-a-'--~s-'-'--'--_~10~~-'--_~3~0~--s~o-'-~_w!~0~0---,-!200 

"v? ?'iltillf. Ic {mA) 
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~~~~PNP~~g·~7~~~-~~~~~~~g 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

OrMi:t.J:ttfl(liJJI 
O Small Power Amplifier Applications 

• ~;J'!lt.EEti>f!&1,,: VcE(sat)=-0. 25V(Max) 

2SA562 
Unit in mm 

• 2SC735 c :i '/ 7' V ;1 '/ :$1 V tct.i: I) ii'. /Complementary to 2SC735. 

**~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:i v ? :$1 • -.: - .:A fl,,i'f'tfE Vcso -30 v 
---

:iv? :$1 • = ~,,, :$1f1'.i'ii.EE Vcm -30 v 
----= ~ ,. ,$1 • -.:-.:Art.i'l!i.EE VEBO -5 v 
---

:iv? :$1tlLVIE le -400 mA 

= ~ ,,, :$1mVIE IE 400 mA 

:l v? ,$1:J'ft9\: Pc 300 mW 1. Emitter 

~~mlilffi.tir TJ 125 ·c 
----

2. Collector 
3. Base 

fJi!:ff:ilffi.tir Tstg -55~125 ·c 
JED EC 

EIAJ 

TOSHIBA 2-5B 

tl~~~M: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition Min. Typ. Max. Unit 

:I v ? ,$1 L. ~ lt!T'llV!E Icso Vcs=-18V, h=O - - -0.1 µA 
------- --- ---

.:i:. ~ "' :$1 L. ~ lt!T'llVIE limo Vmi=-5V, lc=O - - -0.1 µA 
--

hFE(l) VcE=-lV, lc=-lOOmA 70 - 400 
jij[Vli:mVIEJ:t!•lil$ * ------

hni(2) VcE=-5V, lc=-400mA 23 - -
:l v? ,$1 lfl:1J~J!: Cob Vcs=-6V, h=O, f=lMHz - 13 - pF 

----
:i v ? ,$1 • = ~ ,,, ,$1 r.1J~r+11m:.EE VcE(sat) lc=-lOOmA, ls=-lOmA - - -0.25 v 

-------- ---

I -.: - x · = ~ ,,, ,$1 rdl'iilt.EE VeE Vcg=-lV, lc=-lOOmA - - -1.0 v 
* hFE(l) :lo .l: V: hFE(2) tc .l: I), l'-'*O) .l: ? IC?H'J'.1 L.l'J1..Jli*:i?-VC ;(? I) i-.t. 

According to the value of h .. (1) and h,.(2), the 2SA562 is classified as follows. 

Classification l:l:l:1J 500W @lft8-
Min. Application Circuit of 500mW Output Audio Amplifier. 

2SA562-0 70 

2SA562-Y 120 
~--------1-----1~~ 23 1--- 240 40 

2SA562-GR 200 i 400 67 

lhf'F~¥-I: Performance Data 

~~~$ l:l:l:1J lOmW -t: 0.53 % 
(lkHz, 8QJ;i(;lj) 50mW 0.38 % 

lOOmW 0.55 % 
500mW 5.40 % 

mJrm:~~ti 0.08~40 kHz 

A.:1Jtlt.EE 500mW, 8Q ~(;lj-t: 27 mV 
m.EEflJ~ lkHz -C 38.3 dB 
~*lli:1J*m•m:VIE 135 mA 
A.JJ1'/l:'-:$1"'/7- lkHz-t: 37.5 kQ 

c;: O)@)[t8-f1]Jl'l:ml flllilffi.tir 60° c i -r:~x. i-.t. ) 
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Input 

Vcc=9V 

+ 200µF 
- 12V 



2SA562 
Static Characteristics 

Ji!! 
Ii':( 1-'"(ic ~6 

l'~ "'a +-... -:s :t:~~ 1-·soo 

_J. -200 
2 

:I ~ 
100 le om 

= 8 +-;-~ I f I ffi 0 -10 20 30 40 
-<- "- ll!:ilf. lji (mA) :l V:7 j>•Z ~ 7 :PfniiftfE 

-0.2 VCE (V) 

1:!l 

"" 0.4 ~> ·- "'~ "l?lilll!. 
0.6 ;; :: Ta=25'C 

I 
-5 

t< 
VcE 0.8 { 

I-+ .:r. ~ •1 .?~:!& +-+-H-+-t--+-+-+--H--1-+-1--1 
I-+ V CE= -5V +-+-+-~i--!-+-1--!--ll---l--1--1--1 

j -3001-+Ta=25'C 

C,) -~ 
• -200t-+--+-+--+-+-f--+--++-+--1--1----l---l--4-lr+---e-+-1-~ 

LL 
~ 
~ 
.:.. 
n 

-10011--1-t-t--t-+-+-+-+-+--+-+-l-l--t---J--l-+-l-I-~ 

o'k--1--L-""-;!1-;;-L...J_J..-::1-:-1-..J._L..:L,,..J..<:1.....l-1......LLl_J 
0 0.2 0.4 -0.6 -0.8 -1.0 

400 

<!< 
~ 200 ... 
~ 

n 

: IOO 

0 
0 

""' 

25 

Pc-Ta 

~ 

~ 
K 

I"-

" I"' 

1'.. 
so 75 100 125 

lill!llH Ta ('t) 

-50 0 

-40 0 

< 
J! -30 0 

= ~ -200 
~ 

n 

-100 

H-
H-

u 

[] 
IL 

0 
0 

1 
-lit 

1000 

500 

300 

~ 100 

~ = 50 
i!!i 30 

10 

Ic-VcE (Low Voltage Region) 

l" l" ::I 
-"< .,.j>:fj!Jt!! _l 

Ta=25t: 1 
~8 

i....P ~i.!6 
~ l2 ];,., 5 

v i-
Jo! ~ ~ 

1.,..-1 i-
~ I/ i-

v i;;;;i 
L, Pi 1--t" 2 

1--' 
Is lmA 

11 
oJ+i-

-1 -2 -3 -4 -5 -6 

hPE-fo 

x.;: ·y~ft!! ·:: 
Common Emitter: 
Ta=2!iC 

\l~=-5V 

lV ~ 

r-;;: 

-o.s -1 -3 -5 -10 -30-50 -100 -300-500 

::Jv??iltlilt le (mA) 
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~ •J :::i :..- PNP .:i::l:::'.':9.::F~ 711,,·:tv-1"~ t- 7 :..-~A.:9 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

Oi!lliNililtOlilit.> J:UaJtfl:l:ltillJft O~j!J.l:A. 1 ':I 7-:..-?·m 
O High Frequency Amplifier, Video Amplifier Applications 

O High Speed Switching Applications 

• I- 7 :/~-/ e :/)K)il!l~ti>j'tlj1,,: fT=400MHz (Typ.) 

• ::z v ? !I ?l?:Ji:iJ>1j' ~ 1,' : Cob= 3 pF (Typ.) 

• 2SC594 c ::z :/-/!I,. :/!I Y K..fJ:. IJ 'ii"" /Complementary to 2SC594 

:8:7;::iE*ft Maximum Ratings (Ta=25° C) 

Characteristic Symbol Rating Unit 
------

::Zl/?!J · °" - 7- fl,~ '!IEE Vcso ) -60 v 
·----

::Zl/?!J·.:z:.~ .,, 11 ri.ima: Vcoo -45 v 
------··--------

:r- ~ "' !I • """ - 7-F"'9'JIEE VEBO -5 v -----------
::z v? !I mV!t le -200 mA 

.x. ~ "' !I iliV!t IE 200 mA 

::z l/? !I t:lil9': I Ta=25°C Pc 
750 mW 

To=25°C 5 w 
---~---- --oc-18!1Stm?M1Jt TJ 175 
-----

i*#lhlli'. Tstg -65~175 oc 

!IUn~~M: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol \ Test condition 

::z l/? !I l...-'!'~'MV!t loso Vos=-30V, h=O 
---

..::c. ~ "!I l...-'!'rl!JT11Vlt !EBO VEs=-5V, Io=O 

hFE(l) * VcE=-lV, lc=-lomA 
lt[VIE':111'.Vlti:tt~I$ 

hFE(2) VcE=-3V, lc=-200mA 

::z v ? 11 • .x. ~ ,,, 11 rdlffcil:f!:rm'.EE VcE(sat) lc=-lOOmA, ls=-lOmA 

°" - 7- • .x. ~ "' !I r"iffiilfl:I'il[E VsE(sat) Ic=-lOOmA, la=-lOmA 
----

I- 7 :/ ~ ,;.- " :/ fraiBl~ fT VoE=-lOV, IE=lOmA 
A:n1 './T:::-!l':/7- Re(hio) VcE=-lOV, h=lomA -

(~~$)_ f=200MHz 

::z l/? !I 1±11.J?l?ii!.: Cob Vcs=-lbV, h=o 
f=lMHz 

7-:/ !I - :/ 7)- :/~IYJ ton 
19' 

~-~IYJ tstg Fig.1 ,.~ ----· 
-rri.i r~~ri.i tr 

I 

2SA594 
im~I~m 

Industrial Applications 

Unit in mm 

~ ~ 
t::;i;=;t:::;r;::t=~~ 

" 0.45¢::;: 

1. Emitter 
2. Base 

Cl 
-~ 

3. Collector (Case) 

JEDEC T0-39 

EIAJ TC-5, TB-SB 

TOSHIBA 2-8J 

Min. \ Typ. Max. Unit 

- - -0.1 tJA 

- - -0.1 µA 
40 - 240 

20 - - ----
- - -0.3 v 
- - -1.0 v 

---
100 400 - MHz 

- - 120 Q 

- 3 5 pF 

- 40 -
- 250 - ns 

- 30 -

* hFE(l) K. J: I) r~Q) J: ? K.~ t...mi:Po*lr-VC ~ I) '£ 

i"". 
Fig.1 7- 1 .,, 7- :/ !l'~IYJilU~@I~ 

Switching Time Test Circuit 

According to the value of h,,(1), the 2SA594 is classified 

as follows. 

Clasification I Min. Max. 

2SA594-R 40 80 

2SA594-0 70 140 

2SA594-Y 120 240 

2SA594 40 240 
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6800 

o:l_J 
-lOV l 

·fnput 

l 
Output 

2oon son 

Vee 3V Vee -12V" 

:A1J,<1v:x.11 ,,,i,;z~Jil t.=5± lµs 
J:#~;'fr.!l t,;;;; 5 ns, "fl!IJ;U#r.!J t ;;;; 5 ns 

7"""-71-lf-1 ?1v;>;2.0%~f!l!llli"<>. 



2SA594 
Static Characteristics 

::t. ~ ·y J:jt.Jfil 
0\mmt•n Emitter 

l Ta=-ss·c 
'I 

Static Characteristics 

"' \.<! 

.-i > .x. 2_ "/ 5'1;}Jtl! 
1----1-4===;:=-!--i--j-o.8 · Common Emitter 

I 
'( 

Ta= 1oo·c 

lc-VcE (Low Voltage Region) 

I- Common Emitter-+- ~r 
Ta=25"C ~-10 

-200 v 
t--r---~~V----"'k:-:' _ __,___,_/__,_~___,~·~~Q 

-1601----+v->"'+---1-,,.,,,._-+-v---l.-£-+---l+-1-+-i-----+--:J.-lO 

7 v v- i-+-1-2.0 
~ -120 17 r:7 , __ 
.., ,,r ~ ~ -~_,...---1-+-, i.s 

~ 
0 
I/~~-~-1----1---+-_-1.--10 

n -8 WY--
1-1.J'~~v._...~~+-t=:c:jf:===t==~==+==t:==t-0..,.5 

-4()Vi~1---+--l--+--+-+--Z'j--'"f==j IA= -0.2mA 

~vr~· I -- ··-jj 
-1 -2 -3 -4 -5 

::iv? y • :r.' ., yr.rJlltl.1: Ve• (V) 

Static Characteristics 

~2 1 I o 10 20 
J-. . ·~.d.< lBI (rnJ\.) ~ :i V :7 }' • ~ 

I i '"·~·" 1 ' ., y IUl'ili'.f± v CE (V) r-rf ·-0.4 

1----- :r. ~ "/ Y1~Jtl! 
V 3V W 8 Common Emitter lli·-, O. Ta=25'C 

Ic-VcE (Low Voltage Region) 

-- i--1--+---t--t--t---Common Emitter-

Ta=...:.55·c 

~ 1 -160,.---+--+I-./_,V~..-r---r1 ___ ..,.+--_ _,t-----i--_-4.0.,.__, 

- r---t-~~l./''----C--:;F-o--=-t;:::__--j---j-~--+-lL L rL--+--r--i--3.0 
~ -1201f--i-y'1k::'--:J,v.£_+y:::o->-t-"::::+--t---J-+-J-_-2.-IO 

i 7¥1---­
n -soiff'11LJllc.,,,,C.ir:::::::i==t---t-t""~f='f=f-::J1"'1.s 
~ -· 1.0 

-4()Hfli: .... v._,_'. -+---+---r---r--r--i--hl-o.s mA 

v 

Ic-VcE (Low Voltage Region) 

-1 3 4 5 
::i v 1 y · "- ~ ., Y rdl1Uf V" (V) 

-66-



VsE(sat)-lc 

E - 10 :· ______ ' __ :_._!._. 1 ... ·_ · t=t .J: t-_--,-1='+:::.c 1ii r----r-"- -- "-' .; ?t!'iJ& 
.,! -fi -·--- t--- ·-+-+-++t-ttt---+--+-Common Emitter 

w +--+-+-+++++l-----±-l±J f------' - - i"c/1"=-10-- --
.;. -:~ -- Ta.=-55"C 
I:!! 
'Im' 25 

i _ 1~~~~~~~~~g10~6~~~~~~~~~_-_.,;~-=~~~j:=j-·~ '; -o.sE -t-- -- -

>l -0.3 

1'( 

I 
"( -0.1 

-0.1 -0.3-0.5 -1 -3 -5 10 -:10 50 100 300 

::J "'fl?l!ti>i: le (mA) 

2SA594 
V cE(sat)-lo 

Pc-Ta 

6r---r---ir--r---i-<D-l-r-T-,J~T-a--i:T~-.. -~-i:T*--:l;l(-i..r .. -,ff;1-rli_n_!i~ri-te-~rea-t-~0i"n-k"'"t 
t--+--t--+---t-® :l;l(P.l.W. >:d, no heat sink 

<D 

g41--+--+--r~-+'~~-t--t--t--t--r-r-r-r-i 
~ ~ 
>II< ~ 
~ 3f---+-f--+--l-+---1--"~~-+--+-+--+-+--+---t 

~ 2:f---+-f--+--l-+---1-+--+1"""-_,....-+-+--+-t--I 
~ ~ 

~ 11-- @-<--<--+--;---+--t---1----t--t----r-..t---t---t 

~ 
2G 50 75 100 125 150 175 

Jilll!llU Ta('C)_ 
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2SA656-2SA658 ~U~/PNPI~:$7·~7~~~W~5~~A:9 
SILICON PNP EPITAXIAL MESA TRANSISTOR 

O::k~:;trt~*Ul'I O::k~:;fJA-1' ·:17'/~im ODC-DC~/J'<-:9ffl 

o~~jjv.:¥ :i. i.---:9 m 
O Power Amplifier, Power Switching, DC-DC Converter and 

Regurator Applications 

• (.1/jifiltfE-C-'"t. : Vcso=-130V, VcEo=-llOV (2SA656) 

• :l v !l ?tm*:ti~;k~1," : Pc=50W (Max.) (Tc=25°C) 

•::k'ltl51EC:'"t. : Ic=-7A (Max.) 
• 2SC519A~2SC521A ,!: :l /' 7 1J ;1 /' ?t Y K.tJ:. IJ 'i '"t. /Complementary 

to 2SC519A, 2SC520A and 2SC521A 

. :ft::k~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:l v !l jl • "" - A F.l'l'JIEE I 2SA656 -130 
2SA557 Vcsu -100 v 
2SA658 -70 -

:l v !l !J • °"" ~ o/ jl rai1'1 1-}~~~~~ -110 
VcEo -80 v 

EE ~A658 -50 

= ~ o/ jl • "" - A rai'ltEE VEBO -5 v 
:l v 7 !J 'ltl51E Ic -7 A 

=~,,!Jml51E IE 7 A 

~-.A'ltl51E Ia -2 A 

::z v !l !J t~*: I T:=25°C Pc 50 w 
25 

±'£§itfflliffil!'[ TJ 150 oc 
--

i'i!:rn~oc Toeg -65~150 "C 

~f~I~ffl 
Industrial Applications 

Unit in ·mm 

1. Base 
2. Emitter 

Collector( Case) 

JEDEC T0-3 

EIAJ TC-3, TB-3 

TOSH!llA 2-19A 

7 !l-t"'t HJ: AC6C>:i:i@ffl 
Mounting Kit No. AC6C 

* Y 1J ::z - /' • !l. 1J - .A ~~;ip L., "'1 :h~~t!R~fr].., "(300x 300 x 2mm7 1v ~ =- t7 A:lf1c~t!R~l& IJ --::>vtt-.:.!: ~. 
Unit mounted on a 300x300x2mm Al Heat Sink inserting Silicone Grease plainted mica insulation plate. 

~5a~~'i:4: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

:::? v !l !J L.~rmmim 

..:r.. ~ o/ jl L- ~ tffl'ltlm 

ll[V'JE1!ftV'iE:Jtl$lii~ 

:::iv!l?l • ..'X- ~ ,, ?t F,!Jflfil;f!J'JIEE 
~--.A·..:r..~ ,, ?t Faiflfill'n~EE 

~ 7 /':; -/ 3 /' Jj'i]~i)& 

:l v !l ?< l±\:1J$il: 
~?' - ,, * ,,~r,,i 7'1 o/"f- /' 7 

U\~[k, t!i? fl'{ ~ Fai 
rll\f:~Fa9 

Fig.1 .A 1 ,, 7- /' 7~Fa1{1l.U5E@lliil't 

Switching Time Test Circuit 

ov--, r 
-40V LJ 

l-1 
20µs 

1~220.n 

5001"' 50!1! 
" +3V 

Icso VcB=-50V, h.=0 

hso VEB=-5V, Ic=O 

hFE(l) VoE=-5V, Io=-lA 

hFE(2) VcE=-5V, lc=-5A 

VcE(sat) 

VaE(sat) 
lc=-5A, Ia=-lA 

fr VcE=-lOV, h=lA 

Cob VcB=-50V, b=O, f=lMHz 
ton 
tstg Fig.1 -tr ____ 

Output 

-30V 

-68-

j Min. I Typ. ( Max. I Unit 

- - I -100 µA 
- - -5 mA 

30 - 300 
------

15 - -

- -1 -2 
1---- v 

- -1.7 -2.5 
-----------

- 5 - MHz 

- 250 - pF 
-----

-o.4 ------
- ----
- -3-.0 - µS ---- 0.3 -



-8 

-6 

-2 

Sta tic Characteristics 

-300 -200 -JOO 0 -20 -40 -60 
1-"'_"\lWl Is (mA)- ::ii-71·-"'~»Yrni 
1--1-1--t--+-+-+-+--t-0. 4 'iltEE VcE ( V) 

I±! 

f-----lf-----1--t-+-+-+-vH~Y-08~ . ~> v 0~ 

l--f-----1--t-+<,<.i. 7 1.2 ~Ji 
-7/? o: ~ ., ?!Mtll 

1--1-- .:.')LL- 1.6 ~ Common Emitter 
LL "( Ta=25°C 

_.d 

Static Characteristics 

\ Io 
-300 -200 -100 I o -20 -4o -60 

1-:....,_"•fltiJ!( Is (mA)- ::iv71·0:~.,1r.JJ 
1--t--+-+--i--+--t-+-•-0.4 ill'.EE VcE (V) 

I±! 
Jim' 

l--l--t--t-+-+-+-+--1.-0. 8 §[ > 2 "'~ l--t--l--t-J--l--!---1,.L-l 0w 

L I 2'"~ 
l--t'--+-+-,-+-r 

71
+1L'_..,,.'-!-_, _ · ~ "' ~ ., 1 J<J;Jtll 

H-+ ,;-/'>,,/F-1 l--t-+--1- J.G ~ Common ~mitter 
1-t-~ "( Ta=-55C 

lc-VcE (Low Voltage Region) 

1-+I l ~~ ~TttJtJ 1 J:I 
~Is_b 1-+c E . t-+- ommon m1tter 

30()= i.-1--t-I-+ Ta JOO"C y 250 
...... 200 

.I-" ,µ...- 150~ 
I...¥ .i-i-

~ .\- :i:_ 1oJ -
~.k:::: 
:-.,,- .j.-1- iJ= 12'. k::: 

~ r1 ~? +-" 
Ie=-20mA 

.\- TI -n 
lJ 

0 
0 -1 -2 -3 

I -H 
-4 -5 
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-8 

-2 

2SA656-2SA658 
Static Cl\aracteristics 

'{\-~--50 

-300 -200 -100} 0 -20 -40 -60 
1--·"-'-"i!l'.lfil Is (mA)~ ::iv71·-"'~·,1rJJ 
J-,f-----1--t-+-+--+--+--l-0. 4 iltl± VcE ( V) 

I±! lZ l<m' 
[2 0.8 ~~ 

f--f-----l--t-+-h~/-+--l-1.2 I~~ 
i-l--1---~ ~ "'~ ., ;i'J<l;Jt!l 
~c~.,,c-1-1-+---1--1-J.6 t< Common Emitter 

=:-?"I .~ Ta=IOO"C 

lc-VcE (Low Voltage Region) 

H-11-:rJJJT rn 
1--+-c Em" H-. ommon 1tter 400 -
1--1-Ta 25"C 

l.-1-
350c= 
300 -

!;;; I- 250 
~ 

~ H 1-- 200-

~ H J 'J~ 
r::::::I µ.-
'.V1 TTT 

rt ,Id -JOO :p1 
~ 

50 

Ie=:I_~JA 
'IV',L_ Ttf t 

0 
0 -1 -2 -3 

TTTTT 
-4 -5 

::i v 7 1 • .:r. ::. ·11 r.1'1[1± VcE (V) 

Ic-VcE (Low Voltage Region) 



2SA656At 2SA658 

1000E§§~affil~~~~§im~-:r.~~~:;~·7f~~'~(-~ ~-
1----+--+-+++-H-H---+--+-+-1-H-ttr-

500 >----+--+-+-++-H-H---+--+-+-t-t-i-rtt-Common Emitter 

VcE=-5V 

1-----t-- -

-3 -IO 

VBE(sat)-Ic 

-lOr==F+=i=FFFH==F=FHmfF==:::i=:i::::i::m=rfJ e +--r--+- :r. ~ ·11=1J::Jt!! 

-5,1--+-1-+++l+t-----+---- --+-++H-+t-- Common Emitter 
>---+--t--t--++H+--+--t--t--i-r·-r-rtr-Ic /Ie = 10 

-3.1--+-i-+-++-H+--+--+-+-++++1r--1--+-1-+-+-~~1 

>l -0.3 

t( 

I 
y -0.1 

-o.~0~2_,_L.J...L.L_~o~.1=----'-_...,o~.~3'--'-~_u-:-1---'--_~3--'-..L...L..~_u-:10 

:::1 v ;7 }' '.tiAE Ic (A) 

Pc-Ta 

.5s.--..--.--,...-.,.,,(!)::-T,....c_=_T:-a-:l!\'1-. J:::i!l-:-::.k-:-:1.&:-i?l\:-... {7.':li:"'.'in-;fi:-ni:-te""'h;-e-at:--s-:-in-:-Tk 

f--1 (!)t---+-@200X200X2mm} 
~ @150Xl50X2mm 7JH.=.'7AJ.&i?l\tR 

48 \ ©100Xl00X2mm Al heat sink 
1-!---!--f\r-@ 70X 70X2mm 

[S@:l.&i?l\;Ji ~ L no heat sink 
~ 40t--t--+-t--Tl'\.-1--+--+--+--t---t--r-r-r-i 
~ u. 
~ 32t--+--+--+--+-~~,........t--+--+--+--t--t--t---r-i 

V cE(sat)-lc 

I= IE O 10000~33Jm1~11~mm~J~~~1 
f;:; 5000 f--+-+-1-+-H-+++--+-+-HH-++++--t-Ta = 25'C 

~ 30001--+-+-+-+-H-+++--+-+-Hc+++++--+--+++-t+rtt 

J 
$1 
~¢ 1000 

_: .. j_. .tt: +_ 

--r--' .. 
.g !--+­
!'. 5001----t--t-+-++-l+H-

30011---+--+- -t-t+ttt---t--t-i-t-tti-tt---rI:::--1·=r--1;;;t·tii1 

~i~.~l~-o"0."3~~"-!"--~~3~~~10---~~3~0--~100 

~'llEE Va (V) 
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~~~~PNP~~~~~7~~~-~-~~~~~~ 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

OJiilJUU~~itimm O~EE~~1Uf! 
O Driver Stage and High Voltage Amplifier Applications 

• r.::iffiifEE'"t'-:f ; V coo~-50V 
• ltf~::z v? 51m)!(tJ>Jd~·1,,; Pc=600mW(Ta=25°C) 

• 2SC1166 c ::r './-:I 9 ;1'./51 1; ~C.tJ:. I) ;l;-f" /Complementary to 2SC1166. 

:&::k:iE'.*& . Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
--------~-- __ __c _______ _._ __ 

::z v!J 51 • ..-.:-;<,[IJJ''ii:/£ VcBo -70 V ---------------------1----· _____________________ , __ _ 
::z V !J 51 • = ~ 'Y 51 rl'lilitJ± V CEO -50 V 

----~-------------!--- ------ --------1---= ~ .,, 51 • ..-.:-;:<,/lJ-J'~~EE VEBO -5 
-----1-- ---- ------

v 
mA ::r v !J 51 'l11tifiE le -200 

----~------ ________ , __ ----1----------

.;x.. ~ o/ .?l 1titVft h 200 mA 
----------------- ---- -------- ----------

::Z I/ f:/ 51·~ ~ 600 
-------------------1-- ----------------

TJ 150 
---- ---~-------------------

~5i:(H(J!j:<ifj1: Electrical Characteristics (Ta=25° C) 

mW 
oc 
oc 

Characteristic Symbol Test condition 
-------'--- ----1------

2SA661 
Unit in mm 

~· 
~ i 11· 1_1, 1 

0.45~ 
0.7~ 

~S!ffl_-~ 1 _::'. :1 

1.5 
15 

JED EC 

EIAJ 

TOSHJllA 2-5 S 

1.5C 

1. Emitter 
2. Collector 
3. Base 

7 !It-IT 9 -f'iRH-16:,r)Jfil)f:f 
Radiator Holder RH-16 

Min. Typ. Max. Unit 

::z v? 51 L~IVf'i[j'jfC lcBo VcB=-20V,JE=O -100 nA 
--------- --------1----1----1----1----= ~ "'51 L~IVf1j[ffiE hBo VEa=-5V, lc=O -100 nA 

--------l---i----1----1----
hFE(l) * VcE=-2V, lc=-50mA 40 100 400 

1_h_F_E_(2-)--1--v--~-;~---2-v-,-1;~-:.::.2oom--A-----i--2-o-1----i----i----
______________ , _______ , __ ---- - - ----------------1---

::r v? 5< • = ~ .,, 5111-.\Jfl'&:fil'fliEE V cE(sat) le= -lOOmA, Ia= - lOmA -0. 5 v --- --- _____ , ______ ,_ --------- ·----- --- - _____ ___, _____ ----1------~ 
..-.:-7'·=~ ,,51r,,,'il[ff VaE VcE=-2V,lc=-200mA - -1.0 v 
~7'./:),;..-,,.,,Jlilmz~ fT VcE=-lOV,h=lOmA 70 100 MHz 

--------------------------'------1--------------
::Z I/ !l 51 W~~~ c~ VcB=-lOV, IE=O, f=lMHz ----=-1--9-- ----pi? 

* hFE(l)~c J: I) r~i<:> J: 5 ~c)J-~ L, :i:l?,~b~7~ L -C ;e, 1J -£-J-. 
According to the value of h,E(l), the 2SA661 is classified as follows. 

Classification I Min. Max. 
, _______ 

2SA661-R 40 80 

2SA661-0 70 140 
---

2SA661-Y 120 240 
--

2SA661-GR I 200 400 
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2SA661 

1 
..!:! 

Static Characteristics 

-2.0 -1.5 -1.0 -0.5 0 -20 -40 -60 
f- «-:Alitli!E rs(mA)+- =>v?:Y·:r.~·,:!'llll 

0.2 'itEE VcE (V) 

!--+-- mm :r. ~ ., :!' M'llil 
>--1-4-1--i--+--+--+--I-+---< -0.4 ~ Common 

!';:- Emitter 

JL1 0.6 '~'";;; Ta=25"C 
~--2vl-f-c::P · ~ 

0.8 ~I±! 
"( 1l!a1 

lc-VcE(Low Voltage Region) 

-200 iJ?<:Flj t-+-1 i7.:.:~~ ;r. ~ ., :11l<fi!1 
_ 175 I / -'/.- Common Emitter 

r/ J7 V--- Ta=25"C 

-125 

-150 'J ]7 1 J 
If 17 J..- 1.G J 
'ZP -:.W+--t--
r vi- I 

ll;l F7 '.:.1 
-~ -100 lttl.Lr--1'--t~~::::!:=l==F=!="i]~--t-I 
"' 17 ~.7 
.:. -75 Hf7t-t-t=±=:l==4='1==t-F"i-+-I 
n r, I- -ls ---+---

- 50 ~'-L/.h.1-j......j.-=l==l==F=::i=1!==1--l----l rr b.3 -25nE=E:au=:_ctLTI 
Is=-0.lmA 

::i .;:7 :1 • "-~ •y?!lll'itl± VcE (V) 

v CE(Sat)-lc 

-1.0 

.::: Common Emitter: 
-0.5 t----+---l--+-+-++++-!---1--+---I-- le /le= 10 -

;;; -0.3 
~ 

l±l Tc=75"CN ~ • 12s25 I'---- }"'. :i-:: J::?" I 
il -O.l~ill~~ll~~ ::!!'. ~..;;,,_ 
"' ~ 
"-0.05 -

>l -0. 03J---l--t--+--H-++++---+-Hl-++++++--+--l 

"' "' -" 
n -0. 01 ':----'-----':-'-'-.l....L.LJ...JL___...L.-L-L--'-LLLll __ J..__J 

-1 -3 -5 -10 -30 -50 -100 -300 

; 
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fo-VBE 

-250 
1 ~ •y ?*:It!! 

1--- Common Emitter. 

-200 

1 
..!:! -150 

1000 

500 

300 

30 

10 
-1 

-so 

I.-0 
-0.2 

Vcg=-2V 

·"rqf ~.,, 

// "' ~ 
~ I 

lf J 

11 1 
1 7 
'/ If 

I7 ~ / 
-Q.4 -0.6 -0.8 -1.0 

,-ff 

;r. ~ •y?*Jtll 
Common Emitter 

VcE=-2V 

Tc=75"C 

25 +-t-
25 

~ 

~ 

-3 -5 -10 -30 -50 -100 -300 

::> v7 :1'11l'..ifit le {mA) 

Pc-Ta 

40 60 80 100 120 140 16() 

Jl'dlllli'i!l!: Ta ("CJ 



~U~~PNPE~-~~~-~~~~~~ 
SILICON PNP TRIPLE DIFFUSED MESA TRANSISTOR 

Otl:t.J~ili.m 
O Medium Power Amplifier Applications 

• *'ll:fJHi-Fi 7 Y7°!±11J13!'.t<::.~ L ii"; Pc=60W (Tc=25°C) 

• ji[l5fEml5fE:tl!!~jli$Q)ji[~M;;?tJl!\,' ; hFE=30~200 

• ii1lii!MEE-t:i" ; v CEO= -80V 

•li?J:;f!J'i!tEEii>1J'~"'; VcE(sat)=-2.3V(Max.), Ic=-5A, la=-lA 

• 2SC793 c ::r Y7° !J ;1. :/ ~ !J -t:!±l)J50Wti>f!;} Ghii" /Complementary 

to 2SC793. 

:ft:;J;:~;t.3 Maximum Ratings (Ta=25° C) 

Characteristic Symbol Rating Unit 

::r v !l fl • ....:- .Ai'ltJ'll'l'.EE Vcso -100 v 
---···-· ·----

::rv!lfl·.x.~ .,, fl FJ!'il:EE Vcoo -80 v 
------------

;:c. ~ .,, f; • '"' - A rdlmEE VEBO -5 v 
- ---

::r I/ !l f; 'illJlE Ic -7 A 
·····--

::r- ~ " f; 111'.Vlt IE 7 A 
····--

::r v!l fl~~(Tc=25°C) Pc 60 w 
---------

~-&'tfiliNA.l!t TJ 150 oc 
f:!i!:iHllll.!f T.,,.. -65~150 oc 

. -~~~'!! Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol Test condition 

::r v !l fl L~ll\1i'iltl5!E lcso Vcs=-50V, IE=;O 

::r. ~ .,, fl L~ll\1i'iitV!t IEBO VEs=-5V, lc=O 

ii[lJlEm'.Vlt:tl!!~M$ * hFE VcE=-5V, Ic=-lA 

::r v !l fl • ::r. ~ .,, flr.llfifil~EE VcE(sat) lc=-5A, la=-lA 

....:- .A • = ~ .,, fl llri'm'.EE VsE VcE=-5V, lc=-2A 

~ 7 :/ ~ '/" :/m]lBt~ fT VcE=-5V, IE=lA 
·-·---

::r I/ !l f; !±l:tJ~JI: Cob VcB=-lOV, IE=O,f=lMHz 

* hFEt<::.J: tJr~Q)J:? t<::..71-MU~.ifo~~vc~ t) ii". 
According to the value of hr•• the 2SA663 is classified as follows. 

Classification I Min. Max. 

2SA663-R 30 70 

2SA663-Y 50 120 
------

2SA663-BL 85 200 

-73-

Min. 

-
-
30 

-

-
-
-

2SA663 
Unit in mm 

~ 25.0¢Max 

~ 
;J 

30.2±0.20 

16.Ss:'.:8:~g 

40.0Max 

1. Base 
2. Emitter 

Collector( Case) 

JED EC T0-3 

EIAJ TC-3. TB-3 

TOSHIBA 2-19A 

7 ?'-!!-If" !J l'iAC6C~jjfilffl 
Mounting Kit No AC6C 

Typ. Max. Unit 

- -1 mA 
·--·---

- -1 mA 

80 200 

- -2.3 v 
····-

- -1.2 v 
6 - MHz 

-----
600 - pF 



2SA663 

> 

~ 

Static Characteristics 

I ffi -300} 
-2001 

::s;;:: -~--6 
1t~IsOI I "'~+ 1J h~~~..l/[5 r?-1~ 

liiN- I I H '&'p. _l4 
IL' 10 1\ T 3 

.x.~'.,1~iJ ~ _l 

Common EmitteN 2 1-t- I~JO"lA t-
Ta=25'C 117\ _l 

ll 'l'l'' l:r TT l 0 
-120 -80 -40 l 0 -20 -40 -60 

_..,_ x'liti!lt Ie (mA) :iv??·.x.~.,,,r~ 

11t 17 
0.4 'l!tl.E VcE( V) 

0.8~1±1~ I :r::: 
~-S'I ·\Iii~ 

\Jcf.~ 1-l 1.2 t(:;;: .. 

I -~ ~:: 

-7.--.,--.--.---.---.~,..--.-...,--,-~~--. 

~-+---l---l---1---l--~v J • l , Ijjj! l 
-6 l---f--t--+--+--f---+-1-71-+-common Emitter 

17 Vc•=-5V 
t--+--+--+--+--+-l<--1~ j Ta=25'C 

-51--+-+-+--+-+.l!H-+--1-+-t--+-I 

..!f -4f--+--+--+--+~J--+--+--+--+--+--l--l 

15 

~ -31--+--+--+--+-714--+--+~1---i----l--~--I 
~ t 

-21--+--+--+--HT'-+--+--l'--I--+-+-+-~ 

-11--1--+--+-7-ll--!--+--1--+.....;..-1--1---1 

o!----O__._---"LIJ--1-,--'--.l-J~--1--1-~ 
0 -0.4 -0.8 -1.2 -1.6 -2.0 -2.4 

----A •. :q 'll?llllll!E VBE (V) 

VcE(sat)-lc 

-3 
f-.X.~.,,-r,w 

Common Emitter 

~ Ic/Li=lO 
'= Ta=2s·c f- J_ 

::r 
3 z 

I J7 
l 

5 lj -o.o 
'I\ -0.0 3 
~ -0.01 -0.03 -0.l -0.3 -1 -3 
n :>lr'??'llit Ic(A) 

-10 

500 
300 

~ 100 
~ I 50 

= 30 
i!!I 

10 

5 

so 
30 

J: 10 
ti! 
~ 

~ 5 .. 
.i\ 3 
~ 

" II'> 

p 

0.5 
0.01 
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lc-VcE (LowVoltage Region) 

Ie=-20mA 

-1!-h'~y--+--t~t--+--+--+--+--1--+--+--t 

0 0 
0 -1 -2 -3 -4 -5 -6 

"v? 7 · .x. • .,, ? r.i11tf.E VcE (V) 

.x.. •1?~J1!1 
Common Emitter 
VcE=-SV 
Ta=.25'C 

1"' 

'!\ 

-0.01 -0.03 -0.l -0.3 -1 -3 -10 

" v? ?ilt!t le (A) 

.:r.• "l?lll:J1!! 
Common Emitter 
Vc&=-5V 
Ta=25'C 

0.03 0.05 0.1 0.3 0.5 1 3 
.:r. l: ., ?'illit Jg (A) . 



Pc-Ta 

70 <D T, =Ta :l!\IJIR:klf,(~lf( infinite heat sink 
@ 300X300X Imm } 
@ 200X200X 1.5mm 7 /~ ~ .=. '? A;l'l:i!/,lf( 
@ IOOX IOOX !.5mm Al hest sink 

~r<D+~+-1--t-++-1-1-+-J-+-1-1-+-1-+--14-1 
"\) 

2SA663 

-10 __ ···::+: 
Tc Max (Continuous) 
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2SA679, 2SA680 ~y~~PNPZ~9·~7~~~-~5~~~9 
SILICON PNP EPITAXIAL MESA TRANSISTOR (TENTATIVE) 

ogM~•::JJ~mm 
O High Power Amplifier Applications 

-

• :2 v 'I prm~ti'*~1,,: Pc=lOOw (Tc=25°C) 

• il'11iif/E"C"i". : VcEo=-120V (2SA679) 

Vcoo=-lOOV (2SA680) 

• 2SC1079, 2SC1080 c :2 Y 7' !l ;1 Y pr !I tc. fI:. IJ ':l: i". /Complementary to 

2SC1079 and 2SC1080 

ii*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol · j Rating Unit 

:2 v I/ pr • """-;r..ri,ift.EE I 2SA679 Vceo 
-120 v 

2SA680 -80 

:2 v 'I pr • = ~ ,,. MHlft l 2SA679 VcEo 
-120 v 

IE 2SA680 -100 

= ~ .,, pr • """-;r..tml[JE VEBO -5 v 
:2 v I/ pr 11'.VfE le -12 A 
= ~ ,, pr1!'.VfE IE 12 A 

:2 v 'I prm~ CTc=25°C) Pc 100 w 
~fif!Bii\l!.l!l: TJ 150 oc 
1*ff:ii\l!.t!t Tstg -65~150 oc 

!lsn~~tl: Electrical Characteristics (Ta=25°C) 

Characteristic Symbol I Test condition 

:2 v I/ ,SI L. '(> '®Tftmt: lceo Vce=-50V h=O 

= ~ ,, pr L. '(> l®Tflimt: JEBO VEe=-5V, lc=O 

hFE(l)* VcE=-5V, lc=-2A 
mtVfE1!'.VfEJ:tf~Jli$ 

hFE(2) VcE=-5V, lc=-7A 

::ivl/pr ·=~ .,,prr.n~~ VcE(sat) Ic=-lOA, Ie=-lA 

"""-;r... = ~.,, prtm'l![JE VeE VcE=-5V, lc=-lOA 

r 7:.; :./'./" :.;Ji'Urm:~ fT VcE=-5V, lc=-2A 

:2 v I/ pr 1±1 )J~:I: Cab Vce=lOV, h=O, f=lMHz 

* hFE (1)tc. .t 1J r*OJ.t ? rc.:B-~ L.m~~r-vc .t.> 1J 'ii". 
According to the value of hFE(l), the 2SA679 and 2SA680 are classified as follows. 

Classification 

2SA679-R 
2SA680-R 

2SA679-Y 
2SA680-Y 

Min. 

40 

70 

Max. 

80 

140 

-76-

Min. 

-
-
40 

15 

-
-

-
I 

- I 

Unit in mm 

1. Base 
2. Emitter 

Collector( Case) 

JEDEC T0-3 

EIAJ TC-3, TB-3 

TOSHIBA 2-19A 

71/ -i!"'T Hi AC6C :5:"Jiffl 
Mounting Kit No. AC6C 

Typ. Max. Unit 

-
1-100 

µA 

- -100 µA 
- 140 --
- -
- -3.0 v 
- -2.5 v 

6 - MHz 

900 - pF 



Static Charact.eristics 

~--=r: "' <C- I I 
4501~0 I '--t--1 

l!S~ 

~~.,~12 ~-~~ ~~1s 8 l--:: 200 ~150 

n loo -
IY~'"f 
11 0 

20 40 60 80 600 400 2001 0 
t-...,_ :<.1ltmt In (mA)- ::1 V? ? " ;r_ ~ ? ? rH1~fE 

0.2 Vck (V) 

l:!l 
0.4 • mg 

0.6 
"'~ !'·e ;r_ ~ "} ?lll;Ji!l 

j '"· l>l Common Emitter v 0.8 
ti~ 

Ta=25"C 

~ 
!{ 

-<0 t- 1.0 
I 
'( 

.3: 1.2 

1000~~~!!1§~~11~~~~::~~] ~ ;r_ ~ ., ?itltl! = 
5001----l----l-----l--++H+!--l---jf--+--i---H+t+----t-Common Emitter= 

~ 3001-----+--+-++HDI+lfil+---+-+++t-tti+---+- VcE=-
1 

5V -
""' Ta=lOO"C 

ii!- 25 ~ 

1 100.~~~11~~25im11i:::::,,,,~~t~i--11-~-m = 501----+--+---1-+-+++H--+-++++++1+--+-r---Pl<~~J:s:c--;---1 
~ 30,l---l--t-i-H-H-fl-~+-f-+-IH-+t-+t--+-t-++1"k!-fl['~--r--1 

I" 
~~'Lo-1-'--o~.0~3-'--'.u,co.~1-"---c-o.~3~0~.s::---u.~1----'-~3---'---'5:---w-~1~0~-'-;;30 

::iv? ?'lli'.mt le (A) 

2SA679, 2SA680 
Ic-VaE(Low Current Region) 

"- ~ ., ?'ltltl! 
Common Emitter-r--r---icr----r-t-.---+---tt----r-+-t--t-+---f 

VcE=-5V 
50i-------t--+-t---+----t-1-+--t>-tt--t--t-~1-1t--ir--t--+-t--+--I 

r--t-+--+--+---+--t---i-f;; t-t-1.t:1 t- 1.t:1 i--t--i---t--r-~ 
.... "' "' t--r--t--+--+--t---r--t- II I t-t-t---t--t--t--t 

>-t-+-+--+--+-+-r~tt---r----r-in------,r--1i-r--t--t--r--t--t j 
- 60i-------t--+-t---+----t-1-+--tl++-t---t--tt-1--t---tr--t--+---+--+--I 

llS .. 
"' 40i-------t--+-t---+----t-1-+--tl-+-t---Hr-+--t-;lt--lr--t--+---+--+--I 
"' ;,. 
n 

150 

~ 
~ 100 

0 
0 

h. 
b 
~ 

50 

Pc-Tc 

~ 
h. 

b 
['-, 

"' h 

100 

?'-7-U Tc ("C) 

~ 
150 

3 

20(), 
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2SA682 ~u~~PNPzeg•~7~~~-~~~~~~~g 
SILICON PNP EPITAXIAL PLANAR TRANSISTOR 

Olflt!:t.Jil41m Omh:Ji¥Jt~llim 
O Medium Power Amplifier Applications O Driver Stage Amplifier Appli­

cations 

• jl[ljfifE-ei" ! V CEO= -80V 

• il1lil±tfJ Hi-Fi Amp. Q)Jifb~l!ltt:=.;i§ L '£i". 

• 2SC1382 c ::I Y7 V ,c ':/!JV t:=.t.i: 9 '£i"./Complementary to 2SC1382. 

:8::*::1E*1i Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::I v I/ !J • "" - ;<. rFli•a: Vcso -80 v 
::I v I/ !J • ::r. ~ "/ !J n.i1lEE VcEO -80 v 

---
::r. ~ ., !J • ---:-;:x.f!.i'flEE VEBO -5 v 
::I v I/ !J 'itV!E le -750 mA 

.:.c. ~ 'Y !J1lVlt IE 750 mA 

::I v I/ !Jm~ Pc 800 mW 

~1H4lifulli: TJ 150 ·c 
~ff:i&\llft Tstg -65~150 ·c 
* 1~Ji!p;jQ),>( f,l 1H'l :I vi/ !JKm!m~tV-Cv'':l:T. 

The inside metal of dotted line is connected to collector lead. 

'll~~~tt Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol j Test condition 

Icao Vca=-30V, h=O 
::I v I/ !J L't>WT•VIL 

lcEO VcE=-80V, ls=O 

::r. ~ .,, !J L'E'Wi'1liift IEBO VEs=-5V, lc=O 

hFE(l) * VcE=-2V, Ic=-150mA 
ii[Vlt'ilt?'Jft:tf!l•~ii~ 

hFE(2) VcE=-2V, lc=-500mA 

::I v I/ !J • ::r. ~ "/ f,l fdlt!fi!;fllitfE VcE(sat) Ic=-500mA, Ia=-50mA 

-"- ;:x. • ::r. ~ "/ !J 11.i'flEE VaE VcE=-2V, Ic,;.,-500mA 

r 7 ';/ y ._;,- a ';/ .miili!li(( 

I 
fT VcE=-2V, Ic=-150mA 

::I v I/ !J 1±11J~ii Cob Vca=-lOV, lE=O, f=lMHz 

* hFE(l) t~ J: 9' r*Q) J.: ? t~7.t~ L, miPo*ffe L <:: .t> 9 '£ i". 
According to the value of h,E(l), the 2SA682 is classified as follows. 

Classification 

2SA682-0 

2SA682-Y 

Min. 

70 

120 

I Max. 

1 
____ 14_0 __ 

. 240 

-78-

Unit in mm 

2·3 Z.3 0.5Max 

1. Emitter 
2. Collector(llE) 
3. Base 

JEJ)EC 

EIAJ 

TOSHIBA 2-8L 

71/ ~"'t V fj; AC46C >.!.' jfi ffl 
Mounting Kit No. AC46C 

Min. Typ. Max. Unit 

- - -0.5 µA 
-

- - 10 µA 
- - -1.0 µA 
70 - 240 

40 - -
- - -0.5 v 
- - -1.0 v 

~--1 100 - MHz 

15 - pF 



Static Characteristics 

-15 -10-r -5 o -20 -4o --60 
1--~-A.ll!.lJIE ln1 (mA)t- "' v 7? · .:r. ~ ·y? rJJ 
l--l--t-+-t--+--t--+-11- 0. 2 11!.Ef V CE ( V ) 

~- ~ 
H .:r. ~ ·> Yl!Utll t- -0.4 ..._ 
~ Common Emitter t- ~:;= 

1-- Ta=25'C t- -0.6 ';j--;;; 
J.J.,.l ·~ 
) iv Y -'< 

1--~ - 0.8 ll±J 
1-- _:::r-__J__J__ '( "" 

hn-lc 

1000 i::=+::+=P4+i===i==i:=i=::;::+m+:==-=-:--:~-;;;:z::;-r-rq 
1--+-t-' - ·-- ::: . .: ---= _:_ .. __ _::: :r. ' 'Y y llUl!l 
f--- -+++H+---f-- -t--+-- +-------Common Emitter 

500 -=- - --- ----+----· ·-vn:=-2V 
·-1--- ---·- -- ·-+·-+-++++-+--- I 

"' 300f---1-l-H'-l+--+-+-+--+-+H-H-l----l----+--I--[-· 

"" .<: 

fit •m Tc=75'C 

i 1001--f- - -e F=f=' - -r-=---- +---- ~-=--!:= -C:::~5··---~ 

1!!J 506~1-· --·t----+-t-
30 f--' -f-- ----- --1-- -f-

l 

25 -r-- +-+--'~ 
+H---+--+-t--j\ ~ 

---1-+- -1[\j\ 
I 

10 ]-· 

-3 -5 ·-10 -30 -50 -100 -300 -500 -1000 

"' v 7 Y 'ilti!iE le (mA) 

Pc-Ta 

6 ~---~-.--~-~~-<D-Tc~~-25~::;;-~ 

f--- --- . ·- t---1-1---- ---t---t--@Ta=25'C -
s CD 

~ t--- ---It--+--+--1-t---t--- -··r---1 

~ ', - -~ +--i·· 
! 31--- --- ~f--j-- 1-
~ 2 K-
it f-- --- -+--+--+--+----+---l--Js --r--­

H--@ 

O'-f---'--_·--L---'-t---'-1---' .. '-. -,.Lrn___,_j ~A:::-'·-l--:-'-:tk,------='_,,--
0 25 50 75 100 125 150 

Ji'iJIHlil.1.l;t Ta ('C) 

l!S 
Jim' 

2SA682 
Ic-VcE (Low Voltage Region) 

0 
Q;;-~-~}----'--~2:;--L_-!;3--'--_~4--'--~5~L_-';-6_J_ __ ~7 

:;J v7 }'. ;r_' -y}'r.Jl'il!'.1± VcE (V) 

lc-VBE (Low Voltage Region) 

-lOOr---r--.---,--,,r---,--1c-r--rr-'1r--r---i 
.:r.~·y}'jJH\ll. u J ..,,' 

i--- -Common Emitter--i----~t~ ~ /t--t-----
VcE=-2V II 

-801----+--+--+--t-----+-~t--tt---t---1t----1 

"' -401---+--+--+--+---+--t--tt----t-t----+-~ 

"' .::-
n 1----t--~--+--t--1---ll---t+--l-t----l---
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2SA739 ~~~~PNP:mtt~~~~~?~~A~ 
Sn.ICON PNP TRIPLE DIFFUSED MESA TRANSISTOR(TENT A TIVE) 

O~'iUE:A.1 "!17-~~m 
O High Voltage Switching Application 

• il1!iifut£E-C:i"° : V CEO= -400 V 

• t!i!!:fllflEEil>1J ... ~1t': VcE(sat)=-1.5V(Max.) 

(Ic=-lA, Ia=-0.2A) 

:ft:*::iE'.*ft Maximum Ratings (Tc=25°C) 

Characteristic Symbol Rating 

::iv '7 !> • ""'-;r.ri.itEE Vcao -400 

::i v '7' !> • = ~·"' !> !m'il.EE V CEO -400 

=; "'!> • ""'-.A!f;ll'il.EE VEBO -5 

::i v '7 !> 'ilmt Ic -3 

=; ,,, !>mmt Ia 3 

Unit 

v 
v 
v 
A 

A 
~---

""'-.7.'ilVft Ia -1 A --.. ---
::i v '7 !> :t.a9:: Pc 50 w 

------
~it$ml.l!t TJ 150 ·c 
f*:ffilfil.l!t Tstg -65~150 ·c 

'i!Untl(J!l<iFM: Electrical Characteristics (Ta =25° C) 

Characteristic ·I Symbol j Test condition 

::i !,, '7 !> L~lf;li''ill5fi: Icao Vca=-300V, IE=O 

=;; "'!> L~lf;li''ill5fi: Iaeo VEe=-5V, Ic=O --
::i ,v '7 f . = ; "' !> l'l>ii!ff:fJC'il.EE BVCEO Ic=-lOmA, Ia=O 

Thiimt'ill5fi::ltlim~* hFE VcE=-5V, Ic=-0.5A 
-

::i .v '7 ~ • = ; ,,, !> r"'it!i!!:fll'ilEE * VcE(sat) Ic=-lA, Ia=-0.2A 
--,·-···--

""' - 7' • = ; .,, !> !f;llt!i!l:fll'it.EE * VaE(sat) Ic=-lA, Ia=-0.2A 

::i v '7 !> 1:1:11J~:I: Cob Vca=-50V, lE=O 
f=lMHz 

7' ':/ !> - :/ ~ :/~!f;ll ton 
1 !/ 

~-Im tstg Fig. 1 
"'~ 

7-fl,, rlff:~ri.i tr 

*Pulse Test : Pulse Width~300µs, Duty Cycle~2% 

Fig. 1 A.1 •:t'f-;:...ij~F.t:l;J!IJ~reJJl! 
Switching Time Test Circuit 

Outp•t 

Cl 

§ 

Vso=3V Vcc=-25V 

-80-

j!~I~Jft 
Industrial Application 

Unit in mm 

1. Ba.se 
2. Emitter 

Collector( Case) 

JEDEC T0-3 

EIAJ TC-3, TB-3 

TOSHIBA 2-19A 

7 '7 t~ ~ l'J:AC6C~jlffl 
• Mounting Kit No. AC6C 

Min. Typ. Max Unit 

- - -100 µA 

- - -1 mA 

-400 - - v 
20 - 300 

- - -1.5 v 
- - -2.0 v 
- 100 - pF 

- 1.0 -
- 2.0 - µS 

- 1.0 -



Ic-VoE (Low Voltage Region) 

-1.2,--,-,--,---,--,--,.-.------r-,.--, i', .,;Jll;Ji!ll 
1----t--t---+--l--+---+-eommon Emitter -

-1.0t----t--t---+>--25-+----+-+----+-T,_=+2f_>c-+---i 

L 
20 

·-0.8 _[ 

~ ~'---,fJL::--t--t-r----1-t---t-----t-j-1fi 
!-0.6 ll_L 

~ -0.4 ~v 
rJv -10 

-0.2~1-91---t--t---t---l----+---t--+-- J. = -5mA 

0""0--.._.,,.~,__-4,_-~,---1-~.--~0~10 
" v? ;? • i < ., ? fill11i'.!f V" (VJ 

lc-VcE (Low Voltage Region) 
-1.2:,----.,-,---,---,-.------r-,.--,...-.---. 

"- ~ ., :?llll:I& I 
t--+--t----t---t--1----t-Common Emittcr­

T,= -550C 

-1.oi--1111::::::+="1'-.,.9- 0"1'"""1-r-ll 

£ 
-o.s~J--A-V.,.4::::::::j:::::!:==t=+=r=::i:6:Jo 

ff i--rtt71T".::::::t:==t:==i=='T==ro==r=4-so 
~ -0.61--H~r-1t---+--+--l----t--;---t--t----l 
"' 40 

~ v 
-o.41lf/'J;=l==l==!=:+=:::+=i==!==j=33ooj 

' ' 20 
-0.2ll 

Ia=-lOmA 
Hlf"""'*~ ...... +--+--+-+~i--+---F~~ 

0'!fo -'---,o~.2,........._"*0..,..4---1.-+o."""6 -'--"°'o.s::--'""0'--_-!1.0 

300~--~~~--.--.,--,-,-,-,-l...,.. l}.,..., .,-,-!&""Tl----, 
1----+---+--+-t-+-+-H+----+----t--t---i-H( Common Emitter 

~Tc=25°C 

or---

5~ _ _,__..,L,,,..i-,'-,:-!;-.1...Uf.,---__,_---i;-:;-'-_,,..,. ......... ,_,,_~--:: 
-0.01 -0.03 0.05. 0.1 0.3 0.5 

"v? :?'it1'& le (A) 

2SA739 
Ic-VoE (Low Voltage Region) 

.7. < ., :?flliltl! 
1----+---+-+---+---l'---+--Common Emitter-

! T,=lOO'C -ls 
-1.01----+---1'---+----,!--,.+- 16·..--.--..-.-.---. 

~ -14 

_L~ ~ - 0·8111iJ7,c-f,fYl-:::::::=1=='==1'-"t"""ll- 12-

~ 1/1/lL 
~ W/ 10 = -o.61---+--11.11>rr /r...r-,,,v1---+--+--11--+--+--1--1 
~ ~..LL--+--t~t---t--t~1-s 
~ lllfJ7 

-0.41--#.~fJ'LLj,.-f-+--i'-=t==1"==t===!---"6'-I 

-0.2 •v 
tr Is=-2mA 

o'l 
b 10 

"v?? · i < ., ?F.0\t!f Ve• (V) 

aoo-----~-,.........-,..,---,---,--,--,-,-rrnr--.----. 

F,.,,lll:JJ -
l---+--1--+--1--+-+-+-+-+---+----+---+--+-t-i---tCommon Emitter 

Vc•=-SV 

loot==::::J::=t=t:1:::J:+ttt====t=+::::J::=i=H=rnf===+=1 

5 ---O.Ql -0.03 -0.l 0.3 

"v? :?11!'.llit le (A) 

-3.2 T J I 
J---1.7. } •y ; !&It!! -+-+-r-+-r-r---·--.-r--r--i 

Common Emitter f I/__ _£] 
-2.sJ--- VCE= -sv...--,--t--n/r-L-t---i-f-rr--i--. 

-2.41--+-+-+--t---t--t---ff--t-----'l'--1-1----J 

3 -2.0·l--l--+--+-+--t--tTTt-----t1J-i---.-,--, 
.;: 
~ T,=!QO'C j_ IL 
Sm' -1.6 I'/ 1 
~ 1---t---+----l--h~~ I 
n -1.2 °"'~ J 

-O.Si---+---l--+--1-+it--IJt--ttH-t--r---r--1----1 
-o.41---+--+---+--tfll-++l-1---t-r,r--+--r-t---i----"1 

-'- I/ 

--<-;t. • .>. ~ •1 :?Jlllilf.E Vs• (V) 

3 
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2SA739 
VsE(sat)-lc 

-s:..-__,T,..._!__,.....,...,,.....,...,..,-~..,.--.--.,......,..""T""T"T"!"T"---r-r--. 

1---.x.~.,?n!llll 
~ -31--Common Emitter 
- lc/la=S 

.. .. 
> 

= 11--T,= ss·c ! 25 

"' -o.~f-----iioo 
" 
ti -0.31----l---+--1--1-1--H-H---+--+--+-t--+-+-t-J-t---t---t---; 

t( 

I 
"( 

-~oL~-1--L-_-o~.os.......J-..1-1....w~o~.1---'--o~.3,.....i.-1.....1...u...u..,..-...1---'--~-s 

::iv??lltlilf.Ic(Al 

~ -300,l-l-+-1-+++l----l--f-+-l+++++--+---l-+++++1+--+-+-t-t 

.... 
"' -200,f-l-+-l-+++l----l--f-+-l+++++--+---l-+++++1+--+-+-t-t 
.;:. 
n 

-100,l-l-+-H+++---+--t-+-t-H-+++--+--i-+-++-ttlct---r---t-t-1 

&o'!-.J'-'-u...L~l~k--'---3~k..J....J...w~l~O~k--'---'---"-'-'-'~10~0~k-...__,_.,,.,,500k 
""-;.. • .x. ~ 7?1!llJ.u;tit Ras (Q.) 

.. 
> 
lli 

V cs (sat)-lc 

l'L 
~ -o.sr---t---+-t-t-t-+t++---t--+--+-+-b1C>l5-f't---t--f 
iill 
li'!: .... 
" 

.... 
"' 
; -o.1.~:::==:!===!=:!==t=!=J:l:l:~====~=t==~~=J:~~:::=:::j=:~1 

l----+-+-++-H-t+il------+-+--t--HH--++11------+--;: 
-o.~0.01 0.03 0.1 o.3 1 

::iv? ?1llilf. lc (A) 

-lO'EEEft~~!m ~ @ulsed 

3 lcMax Con~ouf-1\ J~~% 
I ~<f:, .!..-H k~ ~ ~-'l"'-;-1-t-ttttt 

~-~ N ~~ 1 ~ 

ll!! -0,51-l-l--W--l-+l---+--+--+'..+l-l-++-~~-+-~T+---+-+++ttt 

! -o.3Ll--W--l-il1-----1---1-~1-+>1.+1+--~-'<\+-~+-+-++t-tt 
~ r, I\ 'i<'~th!Hli~liil.lltt:.J:..,-c U ~ 

I::: 71 ,,_.,.1;,71.,-c~;_"1E~~m~IB t-= -JZ•~b'I, I)£ T. ·-
r= Derate Lineary Above +--- Ji 

-0.05t- Duty Cycle =0.01 :S: 

~:::~1'itf lli l Ht!11-H------+--..rd-
-3 -5 -30-50 -100 -300-500 1000 

::iv??• .x.~ .,.?rdllltl± Ve• (VJ 
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ij~v=~APNP*~•*W~5~~~g 
GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 

o~J%iJ;Lli:~EE~~mm 
O Audio Voltage Amplifier Applications 

• lkHz (7)~jJ;f"IJt\'}/J: 45dB (Min.) f4 Gh i-t. 

• 2SB56 B!&\Z7'"' '/"" 7°Jv1ill/IB(7)ftW:J1.&Jfltc;@!i Li-t./Recommended for 

Driver Stage of 2SB56 Class B Push-Pull Amplifier. 

:ft:;k:i.E'.tt'r Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
·-

:?l/;(73' • ..-::-;t..IJ;m~'.EE Veno -30 v 
:?l/;(73' • .:c.. ~ "' ?I F,JJ'ffi'.EE VcER -20 v (RBE=lOkQL --
.:c.. ~ "' ?I • ..-::-;t..r.,i·~EE VEBO -12 v 

--··· 

:? I/ y ?I 1!tlifE le -150 mA 

.:c.. ~ "' ?11'!l:li!E h 150 mA 
-----

:? I/ y .?< :J:!\19': Pc 150 mW 
------

~iftli3l!iil.!lt TJ 75 oc 
----------- ------

i*ffl!iil.llt Tstg -55~85 oc 

~ml¥-:l!M'1i Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 
--

:? v Y ?I L -"' ltli*lifE I Icno VCB=-30V, h=O 
--- ----

.:.c. ~ "' ?I L -"' W!T~W: hrno Virn=-12V. Ic=O 
------

+1Il~11tV1EJ:.j'j$M~ hre VcE=-6V, h=lmA, f=270Hz 
-

J-. 7 :/:; '/ 3 :/ f.'.'lUllUli: h Vm:=-6V, h=lmA 
--

:? I/ y ?I l±IJJ~:lil: Cob VcB=-6V, h=O, f=lMHz 

..--:: - 7-.j)t/J: I) :J:J:Stt rbb1 VcE=-6V, h=lmA, f=6MHz 

A.1J1 :/ !:::.' - :f :/ ;t.. Cl±l:fJ~ITHD 

11tEHfiBIR~ (}..jJ~fJ:!ilc) 

1J'@~'ill'.V1EJ:.l'l$1B~ 

l±IJJ7 r ~ ?1 :/ ;t.. 

u 
p.. 

C l±'r :fJ!Ji~4D 
(A.1J00hY:) 

Pc-Ta 

---··-

h;o 

hre 
VcE=-6V 

hre 
IE=l.OmA 
f=270Hz 

I hoe 

« 1-t-+-+--+-+-+-t-+:s-+-+-+-+-+-+-+--1-+--;-+-I 
~ 801--+-+--+--+--t-+-i-+-+-~"<+---t--+-i-+-+--+--+--+-t-f 
~ 

~ ~ 
it 401-t-+-+--+--t-t-i-+-t--+--t-~-+-+--+--+-+I --t-1 

\ 

c--t-- --~ - -- -+-1 
0~0-'--'-'-,/20><--'"-'--'-4noc--'--'--'---,6~0~_,_,..__,,sl<-'-o-'---'-rl100 

Jlilll!li.!l.ll\'. Ta (°C) 
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2SB54 
Unit in mm 

6.0¢Max 

~ 
"' S Collector 

Mark 

l.83i\ 
1. Emitter 
2. Base 
3. "Collector 

JEDEC TO-! 

EIAJ TC-I, TB-IA 

TOSHIBA 2-6 

Min. Typ. Max. Unit 

- - -14 µA 
- - -14 µA 
80 140 300 

- 1 - MHz 

- 35 - pF 

- 120 - Q 

- 4.2 - kQ 

- 6 - x 10-• 

- 140 -
- 30 - µ(J 



2SB56 if&~=~APNPft*~·-~,~~~~ 
GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 

Of!ffflJ~El,MIE:tJ~~;m 

6 Audio Low Power Amplifier Applications 

• BAfbZ7.,, ,;.- ,,. 7° 11'ltJ{'F-c:-soomWtlj. G.:/1. 'ii"./300mW Output in Class 

B Push-Pull Operation. 

• 7:/:T(1)1±:1:1J~~c;i@JL'ii"./Recommended for Output Stage of 

Radio Receiver. 

:lll::k~:Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::i v !! ?< • -' - .A f.,'J~EE Vcao -30 v 
------

::iv!J?' • .:r.. ~.,, ?<F.,'J~ 
(RBE=5kQ) VcER -25 v 

.:::c. ~ " ?< • -'- .Af.IJ~EE VEBO -12 v 
:Iv !J ?<~f!it Io -150 mA 

= ~ 'Y }I 'j![f!it h 150 mA 

::iv !J ?<t~*: Pc 150 mW 
--------

1~il$iil\l.Ji'. TJ 75 oc 
--------

I 
··---------

f!il:tHlili.1'!£ Tstg -55~85 ac 

~5ntf..l~11: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::iv !J ?< L~ttlf'ilf!it Icao Vca=-30V, IE=O 

.:r.. ~ "?< L~ttlf~f!it IEBO VEB=-12V, Ic=O 

::i v !1 ?< ~f!it (Fig. 1) le Vcc=-1.5V 

llf.f!it~f!it~$1Q~ hFE VcE=-lV, lc=-50mA 

"' - ;;<. • = < 'Y }I f6'j'l![fr VaE VcE=-6V, lc=-lmA 

r 7 '/:; y a ;/ J.l(J~l/& fT VcE=-6V, IE=lmA 

:I v !1 ?< 1±11.J~jj: Cob VcB=-6V, h=O, f=lMHz 

-'- ;;.tJttJ• ~ :f.!im I rbb' VcE=-6V, h=lmA, f=6MHz 

280 

Unit in mm 

~~ 
1 . 
:ll 
"l J?°Jlector 

i Mark 

i I 1 

l 
:ii 

1 
~~? 

' 

1.83~ 
1. Emitter 
2. Base 
3. Collector 

JED EC TO-! 

EIAJ TC-!, TB-lA 

TOSHIBA 2-6 

/ Min. Typ. Max. Unit 

- I - -14 µA 

- I - -14 µA 

27 50 70 mA 

I - 80 -

-120 -135 -155 mV 

- ~- MHz 

- - pF 

- ' ----=1 Q 
' 

Pc-Ts 

I III1-
Fig. 1 ::i v !1 ?< ~f!it le i'.llll'.iE@llill't 

Ia Test Circuit 

240 

l 
..L 
' 

f-+-+--+-+-+--+--+-+- 1-(j) Jb:!Mli' t,· l r 
>-+---+-+-1-+-t--+--+@ Jb!!!\tli' >!> Iv 7 RH· I t­

~ 200 ! 

.,§, 

Vcc1~- le 

1.5V - ;ES 

i: J: 9 !Ocm2 X Imm 
OJ71v~ .=.ryktJ:i'I: 

l\_ JfJ: 9 ftlt t:tJi,{l-
J ®-r-t-t--+--t--+-+-t--+--i-rl--1 

CS! 
'N 

o.i ~ 160 f-l-
1 

-+-C=i=-1--+-++-1.li-\+-++-+-4f-+-++-+--t--+-l 
-IK 
!re> 
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"' "' "' n 
{<11 
'It> 

120 ~ 

j ~ h 80 
h 

' ~ l 

0 ' 00 H-

0 
20 40 60 80 100 

/lillll!ili~ Ta ('C) 



if~v=~APNP·~~·-~~~~~9 
GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 2SB189 
O~tiJ5Bl$~::1J:t~ilim Unit in mm 

O Audio Medium Power Amplifier Applications 

• Bjl&7,,. :/-"- 71v1l!b{'Fl.'l±l:1J 400mW tlJ.Ghii'"./400mW Output in 

Class B Push-Pull Operation. 

• 7 :/:t-i;?)lli:1JJ!lt:tc:.lij Li i'". Recommented for Output Stage of Radio 

Receiver 

i'OC:k~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::1 v !1 !;I • "'-7."'1,~J-E VcBo -25 v 
=-' ,,. 1:1 • "'-7.F"'i~J-E VEBO -12 v 
::i v!l !:11lfi!E le -250 mA 

=-' ,,.!:l~fi!E IE 250 mA 

::1 v !1 !:ltl'l*: Pc 250 mW 

t~B-fil~ml.l!t TJ 75 ·c 
ilil:f?ml.l!t Tstg I -55~85 ·c 

~~tf.J~1!E Electrical Characteristics (Ta=25°C) 

Characteristic ! Symbol Test condition 

::iv !1 !:I L'i'tJ;lf~fifE lcBO VcB=-25V, h=O 
---

;I:. ~ ,,.!:IL'i'tf;lf~fi!E hBO VEB=-12V, lc=O 

I®:fifE'iltfifE~$lii¥ hFE VcE=-lV, Ic=-lOOmA 

L'i'ltlimlim:~ fab VcB=-6V, h=lmA 

°" - 7-. • = -' ,,. !:I Fai~J-E VnE Vcn=-6V, lc=-2mA 

Static Characteristics 

1.83111 
.9Max 

1. Emitter 
2. Base 
3. Collector 

JED EC 

·EIAJ 

TOSHIBA 2-6B 

Min. Typ. Max. Unit 

- - -14 µA 

- - -14 µA 

40 75 145 

- 1 - MHz 

-0.130 -0.155 -0.180 v 

Pc-S•Vce 

aoo::T:T:T=:r~====:=::::::=====-r-i~n-~B.,..,l~TT_::--10-µA.,,-. ~· 
r-T~ = 2's«:::+H--+-+-1--1++++1r---+--+-+R,,= o. 2·c ;w-i 

160 

L:t. 
rrH-t-t+-H-1--H so 

' ? . ~ 2 0 

20 

10-

0.5 
'0.2 

t I 
H O.lmA 

4 8 12 
..--z- ;z-;ftifil B (mA ""?,, . .:r.~ .,,,r.lJ 

1-HH-t-t-+++t-t-t-+-tH-t'i! - 0.2 !l!E VcE ( V) 

:r. ~ 7?jj;J1!! 

Ta=25'C 

,i: 200 -< 40'C ~ 

_l_JJ ['-. ~ 

0 "\l :s:: h, 
2~0~30~5~0..._....,l~00::-~3~070~~10~070~~37.00~0~~1~0700~0__.__. 

S • VcE (V) 
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2SB364, 2SB365 Jf Jr..v=r'J.b..PNPft~-ft~ t-5 :...~A.~ 
GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 

01!f Rail!t1:n~mm 
O Audio Power Amplifier Applications 

• B*&7',, v ,,_ 7'1vjbf'F.:t±l:tJ SOOmW ~t'.:>h"ti'"./800mW Output in 

Class B Push-Pull Operation 

• -t!&'llEE:;k:miilt:!Wfltti~flh -Ci., 'i -t. /Excellent Collector Current 

Capability in Low Voltage Region. 

•::k'.iE:f.'& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v !I !J • "'-.Af'!ll1t!E VcBo -20 I v 
.:r. ~ .,, !J • "'-.Af'!ll'l!ltEE VEBO -12 v 
::z v !I !J1t7ift le -400 mA 

.:r. ~.,, !J'l!ltl'i!E IE 400 mA 

::zv111Jm~ I Ta=25°C Pc 150 mW 
* 500 I 

~-ft$&l!l TJ 75 ·c 
. T -5 ~ 5 ·c Sig 5 8 

* 1oox 10ox lmm 7 11-- ~ =- '7 A:/D(i'l!\jfiU::1;:: 7 :P.:r.- !J *-11-- !J·RH-1 ~Jf.11,,t.:c ~. 
Unit mounted on lOOxlOOxlmm Al Heat Sink with Toshiba RH-1 Holder. 

t!IUn!ltJ!M=t!l: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I 
::z v !I !J L-'!>Wi'l!ltiift: Icsv 
.:r. ~ ,,, !J L-'!>Wift?'AE IEBO 

JRVlt:l[iift:~lllli!~ ~SB364 
SB365 hFE 

J..., '!>WimlrBi~ fab 

"' - A • .:r. ~ .,, !J f'!ll'llEE VBE 

r;;­
..§, 

Pc-Ta 

>-+--J->-+-1--++-+-+-© 100 X 100 X lmm J:8 
600 t- 7 '" ~ "'- 9 .t. JiJ1:1tMl1l1: 

RH-1 ~Ill" totlifr,--, 

>-+--l-+-+-+-+-+-++- ® Jill:>\\~ H .~ 
5001-H-++-r+++H-t-H-H-++++H-H-H 

u 400 t-H-++++++H-t-H-H-++++H-H-H 

"" ii< 
~ 3001-H-++-t-+++\-+-t-H-H-+++++-1-H-H 
..._ 
~ 
n 

' ~ 2001-H-++++++-l-+'rH-H-+++++-l-!-1-H 
;It; 

100 l-H-H+-t+"k'1-+-H-"f-H-+++++-+-!-l-H 

0 0 25 50 75 100 125 
.ill!!lill.!l: Ta ('C) 

Test condition 

Vce=-20V, VEB=-5V 

VEe=-12V, lc=O 

VcE=-0.5V, lc=-lOOmA 

VcB=-6V, IE=lmA 

VcE=-3V, lc=-2mA 
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6.0¢Max 

JEDEC T0-1 

Unit in mm 

~ 
"! 
o Co11ector 

Mark 

1. Emitter 
2. Base 
3. Collector 

EIAJ TC-1, TB-IA 

TOSHIBA 2-6 

Min. Typ. Max. Unit 

- I - -14 µA 
- - -14 µA 

i---60 - 150 
--35 - 90 ----

- 1 - MHz 

-0.140 - -0.200 v 



if~v=~A~NP·-~·~~~~~~9 
GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 

O~Ji!il5filiF7!:1J~~iiffl 
O Medium Power Amplifier Applications 

• ii[Vit~Vft~ljl{;i~Gl)jfilJ~M:ti>~1,,-. /Good Linearity in DC Current 

Transfer Ratio. 

• 1Jlli'l!\~#-c-Bm7.,,,;,"'" 71v!IYJfF-Cl:l:l::IJ2W;J: -cw l?h i:-t. /2W Output 

in Class B Push-Pull with Heat Sink. 

• ~Vlt~i!:ti>:;k~1,,,: lc=-lA(Max.) 

•*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

:i v !1 tt • ""' - A r,,itltEE Vcso 
:i v !1 tt • .:r.. ~ .,, e$< f,,i~EE 

(RsE=lkQ) VcER 

= ~ .,, tt · ~- 7-flii'iftEE VEBO 

:1 I/ !1 f;t ~Vit le 

= ~ .,, j< ~VIE IE 

:1 I/ !1 f;t ~9'; I Ta=*2s•c Pc 

*irfilliifil.llt TJ 

f!l!::ffiifil.l'lt Tstg 

Rating Unit 

-32 v 
---

-32 v 
-6 v 
-1 A 

1 A-----
200 mW 

1 w 
85 ·c 

-55~85 oc 
* lOOx lOOx 2mm7 1v" .=. '7 A:f.&~;Witc. 7 :/=- e$< ;);-1v >'' RH-1 ~Jfli,,-cJ& fJ # 

ftt-:c ~. Unit mounted on lOOxlOOx2mm Al Heat Sink with Toshiba RH-1 Holder. 

'!151:(~~11: Electrical Characteristics (Ta=25°C) 

Characteristic j Symbol / Test condition 

:i v !1 tt L ~lllfiTIVit 1--Icso __ Vcs=-12V, lE=0 

;;r_ ~ ..,. !it L ~llW'i!l!Vit limo VEB=-6V, lc=O 
'. -----~. -- ~-

iilli!E'Htlfi~ip/Jl~ hFE Vcs=O, lc=-300mA 
-~-- ----~--

~-.A·.::r-~ "/ !it f,,,11[£E VsE VcE=-6V, fo=5mA 
·---

L~l®ifflllHl~ fab Vcn=-lV, IE=lOOmA 

Pc-Heat Sink Size 

2SB415 
Unit in mm 

~ 
"' ~ Collector 

Mark 

1.83~ 

1. Emittel" 
2. Base 
3. Collector 

JEDEC TO·! 

E!AJ TC·!, TB-!A 

TOSHIBA 2-6 

Min. Typ. Max. Unit 

- - -14 µA 

- - -14 µA 
----------

40 70 180 
--

- -0.13 - v 
I - 1 -
I 

MHz 

Pc-T. 

1600 
1-4-+-+---l-~--+-+-·l-+-+-+--+-~-+-+->--+-t-t--1 

l--+-+-t---1--+--+-+- t---1---t--t--t-·t·--+-t-+-- l~ 

1600..--.--r-.-r--.-.,--,--.--,.1-1r--r .1_-Tr-T,..-,T-T,..-,T-T,--,-T....., 
- - -- - ----- - A : JiHl\ik (;· L 

•-+·-+-·-+---+--+-•- -- ·-- -+--+-+---+-t-f--1-+-+-J--I 

~ 
1200 

u 
p.. 
-II( 
;:$ 800 

"' "' "' fl 

t<!I 400 iii v~ -t- t--+--+-+-+-+-->-+-1 

~t-t-1---t-t- -- -+-t---1 
l--+-+--1--t- t-t-+-1--t-t--f- --+---+--+-+-t---t--t--; 

7 Jv ~ Vlitlli!J1(2mml.')I.) (cm') llilflfl illi!!: Ta ("C) 
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2SB434, 2SB435 ~~~~PNPZ~~·~7~~~-~,~~~~ 
SJLICON PNP EPITAXIAL MESA TRANSISTOR 

O~Ji!ili!tfi::t.J~IJim 
O Power Amplifier Applications 

• 7 7 7- 7- y !/ • -'E- - Iv f {l:;K. J: I) 1J,~"'Ci'°. 

·~M.EEi1>{J£1.'. VcE(sat)=-1.2V(Max.) at lc=-3A (2SB434) 

VcE(sat)=-1.0V(Max.) at .lc=-lA (2SB435) 

• ~::t v !! ~tlll9<:ti>*~"': Pc=25W (Tc=25°C) 

• 2SD234, 2SD235 c ::t :/ 7 !J ~ :/ ~ !J t<::. ts:. IJ ~ i". I Complementary to 
2SD234 and· 2SD235. 

:ft:k~*& Maximum Ratings (Ta=25°C) 

Characteristic ; Symbol Rating Unit 

::? v? ~·-"-7-fMl'll.EE I 2SB434 
VcBo 

-50 v 2SB435 -40 
::tv?~ ·.::c.~ .,,~ 

I 
2SB434 

VcEo 
-50 v l'!llft.EE 2SB435 -40 

.;:c. ~ ,, ~. -"-7-fMlflt.EE VEBO -5 v 
::iv? ~'llV!t le -3 A 

.;:c. ~ .,, ~'m'.Vlt: IE 3 A 

::? v? ~m9<: I Ta=25°C Pc 
1.5 w Tc=25°C 25 

~il"$!Jffi.!!£ TJ 150 ·c 
i!i!::ffi/ffi.!!£ Tstg -55~175 ·c 
~~tit.1*11! Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition 

::i .v? ~ L~il!lftV!t lcBo v CB= -30V, IE=O 

mLV!t'llV!t!tii!Jlii* hFE (1) * VcE=-5V, lc=-0.5A 

I 
2SB434 VcE=-5V, lc=-2.5A 

ml1iltt!tV!t!tii!Jlii* 
2SB435 

hFE (2) 
VcEi=-5V, lc=-lA 

:iv?~ • .;:c.~ <Y~ 1 2SB434 lc=-3A, le=-0.3A 
VcE(sat) fMl~~t!t.EE l 2SB435 lc=-lA, le=-0.05A 

~-;r.. • .;:c. ~ "~~iflt.EE VBE VcE=-5V, lc=-0.5A 

~ 7 ;/ y .;_, " ;/ Jf@t~ fT VcE=-5V, IE=0.5A 

::? v ? ~ !±tiJ~:ll: Cob VcB=-lOV, IE=O, f=lMHz 

* hFE (l)t<::. J: IJ r~Q.) J: ; K.7.)-!M L,: mJtrM L "(;ti IJ ~ -t. 
According to the value of h,,, the 2SB434 and 2SB435 are classified as follows. 

Classification j Min. Max. 
2SB434-R 40 80 2SB435-R 

2SB434 0 
70 140 2SB435-0 

2SB434-Y 120 240 2SB435-Y 

-88-

Min. 

-
40 

15 

20 

-
-
-
-
-

U~it in mm 

l. Base 
2. Collector (Heat Sink) 
3. Emitter 

JEDEC T0-220AB 

EIAJ 

TOSHIBA 2·10 

7 tl-i!"'t !J l'i AC55G ~iiffl 
Mounting Kit No~ ACSSC 

Typ. Max. Unit 

- -10 µA 
80 240 

25 -
55 -

-0.4 -1.2 v 
-0.2 -1.0 

-0.75 -0.9 v 
3 - MHz 

200 - pF 



.. 
w 

>l 

-1.0 

-0.5 

"' -0.03 

"' ::. 
n 

-0.01 
-0.01 

Static Characteristics 

H-+++t-H-1-1-t'tt++-t-1 ..... f+-_501-+t+++-H+H 

H-+++-t-H-H+-t--H.· - I. 51-+++-t-1-HH-+-+-++++-H 

IXL 25H-++-+-t-HH-f 

H-++++++++-+ -1.°n:H-+++++++t-+-t-H-H-+-H 
- lOH--t-t+t+f+l 

H-++-H-HH-+-t-+- - 0. 5 fo=-5mA 

-20 -40 --60 
:3 v :r ?' • .:i:. ~ ·;; ?.n-tt 

H--t-t+-1-1-H-H-t++-t-H-0.4:§: 1[JJ.: V~E (V) 

~~ 

VcE (sat)-Ic 

1. ~ ';/ 1:t"&itl!. 
Ta=2 St; 

--1' ., ?'ll?Jt!! 
Ta =25'~L 

tz 
i~Wi~ /\~+::i '1 I'"' 

~ ',G 

JZ 
z _,.., 

-

t--1 

0.03-0.05 -0.l -0.3 -0.5 -1.0 -3.0 

"'"1 .:l'lli'.iilt le (A) 

2SB434, 2SB435 

IOOOt--_ ____ -± ___ --r---1 --j---t-- H+--- ---j-----j 

--- --i---r---t--r--t-H-tt---tt---··---t----T1::-:-t-- - _,_,.:, ., 11t1ill:j 
---~-=--~r~t---T-i ---t·-- -- ---- - Vo:= --SV -i 

500 -t--1- - -T.-- 25'C -j 
------+--t--;-+--t-t-H;.---+-+--+-+-t-H--t+------t---1 

3001----+--t---+-+-t-H-t-t---t---t---j- ·- -- t--1 

* ~ ---~ loot---- t--~-:j-1 __ N_f-'t- __ _ t-i 
tmJ j-------j---t-~t--t--,_---t--t-tt----t---1- +---;P_,....t-t-·t-r-- ----r----1 
'"' --+---J--J-- - ---- +--j 
~ sot---- - =+--1 

i----•---t-- t--1 - -+-c-+-<c----+---t--1- J- j--- ,-+---1 

30 ---~ll-----1--t\---l---+-H--t-t+---+--+--+--t-+-+-t-H-- -!:SJ 

~g~.0=1-~--o~.~03~-~o-.~o~s~-_,o~.~1-~-_-o_,.-3--~o_,.-s~-~1.~o--~-~3_0 
"'"1 ;l'\ltiJ\( le (A) 

Pc-T. 
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2SB434®, 2SB435® ~U~~PNPZ~9·~7~~~-~5~~~9 
SILICON PNP EPITAXIAL MESA TRANSISTOR 

Oft\:NiJ ial fl:7J~l!JI m 
O Power Amplifier Applications 

•«iJ;f!:r.!tEEtJt1j,~1,,: VcBcsati=-l.2V (2SB434@) 

V CBcsati= -1.0V (2SB435@) 

• lfl'~ ::r v !/ ~m~ti'*~"' : Pc=25W (Tc=25° C) 

• 2SD234@, 2SD235© .!:: ::r :.; 7' 9 " :.; ~ 9 1;:: t;. IJ '£ i". /Complementary 

to 2SD234@ and 2SD235@. 

;ft:;l:::~f;& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
::r v !/ ~ • ""- .AfYj 12SB434@ VcBo -50 v 'flEE 2SB435@ --...=-40--

::iv!/~ ·.:r..~ .. ~roll 12SB434@ VcBO -50 
v 'iltEE 2SB435@ -40- ----

.:r.. ~.,. ~ • "-.ArofJ'llEE VEBO -5 v ---
::r v? ~'flVft: le -3 A 

- ·----
.:r.. ~ .,, ~ 't[Vft: IE 3 A 

lTa=25°C ----
::r v? ~m~ Po 1.5 w JTc=25°C 25-

----
~~fmlffil.)1( TJ 150 •c 
f!il:ff:U Tstic -55~175 ·c 

fl~a(J~~ Electrical Characteristics (Ta=25°C) 

Characteristic j Symbol I Test· condition 

::r v ? ~ L. ~ WJT'llVft: Io so VcB=-30, IE=O 

.:r.. ~ .,, ~ L.~WJfitVfi: heo VEe=-5V, Ic=O 
~? ~ • "-.Ar,., 

~Fa'I;!l,Eff '.f IJ - ~ 
Industrial Applications 

Unit in mm 

1. Base 
2. Col!ector(Heat Sink) 
3. Emitter 

JEDEC T0-220AB 

EIAJ 

TOSHIBA 2-IO 

7 tit~ 9 l'l AC55C ~ii/ft 
Mounting Kit No. AC55C 

Min. Typ. Max. Unit 

µA 
-·-·-

- - -100 µA 
-50 - -

~1*'1ft.!E 
[2SB434© 

J2SB435(G) BVoeo Io=-lOmA, IE=O 

-1~ -10 

-=4o--- - v 

::iv!/~ ·.:r..~ ,.~rm 

~~EE 
12SB434@ 
28~ BVcro lo=-lOOmA, le=O -50 -r---- ---

-40 -
---

.:r.. ~ .,. ~ • "-;;r,mJ~fkm'.EE BVEBO h=-lOmA, lo=O -5 -
jlj]'jft'iltlift"'(rl$ hFE(l) * VcE=-5V, lc=-0.5A 40 80 

iill51EIUAtJ\tlfii$ 12SB434© hFE{2) Vc;=-5V, lc=--2.5A f5 ~5 
2SB435tg> vc-E-;;_5v, -ic-,;-=1A 20- 55 

12SB434<G> lc=-3A, ie,;,,-0,3A 
·--

::rv?~·.:r..~.,,.oin.i VcE(sat) - -
«i!MfE -re-;; - lA, I~,;;;-...:-o~65A _::_-2SB435<G) -
"-.A • .:r.. ~ ,. ~lm'llEE VBE VcE=-5V, lc=-0.5A - -
I- 7 :/ Y v a :/!midlife fT VoE=-lOV, IE=0.5A - 3 

::r v ? ~ lfl ::iJ?/ltfl: Cob VcB=-lOV, IE=O, f,,,;lMHz - 200 

* hFE(l) ICJ: IJr~O)J:? K7.f~L.. m&li~ff-VC'6 IJ ii". 
According to the value of hPE(l), the 2SB434@ and 2SB435@ are classified as follows. 

Classifications 
2SB434@-R 
2SB435@-R 
2SB434~0 
2SB435@-0 

Min. 

40 

70 

Max. 

80 

140 

-90-

- v -
- v 

140 
-
-

-1.2 v ---
-1.0 
-0.9 v 

- MHz 

- pF 



Static Characteristics 

_l 0 
-120 -80 -40 .I, 0 -20 -40 -60 
--<-"-ljtiJll Ie(mA)- "'v??•.:£.i:-,?llll 

1-1-+-+-+-+--+-H-0.4 "'lltE£ Vs< (V) 

" i- i::1 o.s ~ e 
1~~:,'1 ... 
~cl JJ:=H--1.2' ~ W.; 

"(~ 

V cs(sat)-lc 

~ -0.01~-~-'--~~~~-~-~~~~~-~-~ 
-0.01 -0.03 -0.1 -0.3 -1.0 -3.0 n 

:> v.7 ?'.tiilf le (A) 

30 *Single Nonrepetitivc Tc -25 C 

I- i'uls1e. l ll .'l<~i!JIH4~11i:,/l'.1: J:.., 'C f{ ,,_.,., :--:rL.'C~i.l> 
•£.;ii!1J<J, I) ti". 

10 Derate Linealy Above 
-le Max{Pulsed}*-l Tc-2s•c 

0.51----+--+-+-+-H-H-l---1--+-...µ11--+-1-+J.1 

0.31---+--+-+-+-H-H-l---1--+--1-4~ 

1--~--+-+-+-H-H-l---l--+-.+40 

i o.i ... ,--'--+--'-lo-'-........ '-!1"'0 _ _...._3"'"0-'-~50,...__......,..100 

"'v?? • "'-' .,.7r.JJ111JE Vcs {V) 

2SB434®, 2SB435® 

1000 ~=E==i:=i=Hml~:::E==i:=EE:s:=f!==f~ 
1-----+----<---<e-+-+-H-t-+--e-+-+-+-+-+++ Ver.= -SV :::j . --1 

5001--+---+-l-+-+-++++---+-t-t-+-t--t+Ta=25°C --1 

w 3001---+---<---<f--t-+H-i+---+-+-+-t-++t+t---t---1 
Ji 

I 
~ lOOt==t=!:::J::tttffi~=:jt--..~EtstttttJt:==t=l 
= r"l ~ 50t---+-+-+-+-+H-Ht----+-+-+-+-+-rH-1~.::S:~::S--+---1 

30 ---+-+-+--<-<-++++--i--+-+-+-+++++----CSJ---< 

10'---'---'--'.....L..L.LJ...WL--...L--L....J......l-J....L.'--LI.--..__-' 
-0.01 -0.03 -0.05 -0.1 -0.3 -0.5 -1.0 -3.0 

::7v??'iltiilf Ic(A) 

Pc-Ta 

~ ~I-++-+~ 0 1~· 
o!,--'-'--'-.L..,!so,.....__.___._....,1,i.00-'--= '!'1s'-o-'--J.......l.-'-20-'o 

faIDlilU!l'. Ta ('C) 

III f 

0·1"1--'---+--'--!--'-'-'..L1""0-~...._.,,.ao,......4G· 

"'vfl? • :r.' 7?lllllli'.!± Ve• (V) 
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2SB439, 2SB440 
0~»115JJlf!Ui•±HiJft 
O Low Noise Amplifier Applications 

:ft*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol 
-

::r v? 1,1 • "'-;t.li!J'itEE Vcso 
::zv~!,l ·.:r..~ .,,1,11i!JmEE VcER (RsE=5kQ) 
.:r..~ .,,1,1."'-;t.rJil~EE VEoo 

::2 v? !,liiltVfE Ic 
;c. ~ .,, !,l fltVI£ IE 

::rv?!,ltfi9;: Pc 

~itfl'B&!ft TJ 

i*:ff'.&!ft Tstg 

Rating 

-30 

-20 

-12 

-150 

150 

150 

75 

-55~85 

if Jl,,x=.?kPNP.g.~fi.g.~ t- 7 :.-~A9 
GERMANIUM PNP ALWY JUNCTION TRANSISTOR 

. Unit 

v 
v 
v 

!i:nA 

mA 

mW 
·c 

------·c 

Unit in mm 

6.0¢Max · 

JEDEC T0-1 

t. Emitter 
. 2. Base 

3. Collector 

EIAJ TC·!, TB-IA 

TOSHIBA 2-6 

'l~!ro!Mitt Electrical Characteristics (Ta=25°C) 

Characteristic Symbol I Test condition Min. Typ. Max. Unit 

::r v tr 1,1 L.~11;1Tmi5it Icoo Vcs=-12V, IE=O - - -14 I µA 

.:r.. ~ .,, !,l L~l!;IT'ili51t !EBO VEs=-12V; Ic=O - - -12 I µA 

+~~·11Vf£~•1* hre VcE=-6V, IE=lmA, f=270Hz 70 130 270 

I 
2SB439 VcE=-6V, IE=lmA - - i 7 

*!Etfflj~· NF dB 
2SB440 f=lkHz, Rg=500Q - - 5 

::t v ? !,l f:l:i:JJ~il: Cob Vcs=-6V, IE=O, f=lMHz -· 30 - pF 

L. ~ l1;IT Jl\'ll'Bllll fab Vca=-6V, IE=lmA - 2 - MHz 

~-EE~lfll* hre VcE=-6V - 8 - x10-• 

f±l:1J7 r ~ !,l './7- hoe IE=lmA - 45 - µ(J 

f=270Hz ---
:A:1J 1 Y t:: - fl"../ 7- hte - 4 - kQ 

' .. t 

.•.) 

:,.,) 

....;. 92 -



if~v=~APNP**M*B~5~~~~ 
GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 

o•m•~~m 0~~0*757~~m 
O Audio Medium Power Amplifier Applications 

0 Strobo Flash Applications . 

• ::z ]/!I prm~ti>:)(~\,'. Pc=5W (Tc=25°C) 

• B~:t,,,-;.-,,. 71v-C:l±!1J 3 W~ (?;fd::i"". 

2SB461 
Unit in mm 

;i 
;;: 

.........__,.....___.,~"' 

"1~ 

• 3 W Output in Class B Push-Pull Application with Heat Sink. c 
2. 

~*5:E*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

::z v !I Pl • -" - ;<, Fa9mEE Vcso 
::z v !I !7 • = ~ "' !7 FaimEE 
(RsE=lOOQ) VcER 

= ~ "' !7 • -" - ;<, ri.if!l'.EE VEBO 

::z v !I !7 '!itVIE Ic 

""" ~ "' !7 ';'.VIE IE 

::z ]/!I !7 }~~ 

I 
Ta=25°C 

Tc=25°C 
Pc 

~ir'lmmt& TJ 

i*ff&& Tstg 

Rating Unit 

-35 v 
-30 v 
-12 v 
-1 A 

1 A 

0.25 w 
5 

85 ·c 
-65~85 ·c 

0.45f· 

1. Emitter 
2. Base 
3. Collector(Case) 

JED EC T0-5 

"" 00 
0 ,,; 

EIAJ TC-5, TB-SA 

TOSHIBA 2-8D 

~m~*fii Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition Min. Typ. Max. I Unit 

::z v !I !7 L- ~ WT'!itVIE Icso 

= ~ "'!7 L-~Wi'!itVIE hso 

ffilli!E'!itVIE~~lil'* hFE 

"" - ;<, • = ~ "' !7 rai ~l'f!l'i'lt.EE VsE(sat) 

-"-;<, • = '°,,,. !7fk1'U VsE 
------·-

L-~lt!T};'(!V$l~ f.b 

Static Characteristics 

Vcs=-12V, h=O - - -14 

VEs=-12V, lc=O - - -70 

VcE=-0.5V, lc=-500mA 50 - 180 

lc=-500mA, ln=-50mA - -

VcE=-6V, h=5mA 0.11 -
1-0.8 

0.17 

Vcs=-lV, h=lOOmA 0.6 1.2 I -

-soo~~~~~~~~-~:---,T-.. -:;;:-.... -.Jc-m~ 
,__+-+--+--+--+-f-t--_ - , / '"' _-I 

VcE =-1.0V 
-700 t---t---+--+-+--+--+--+-T a = 25 °C -I 

>-+-+--+--+--+--+---+--+- - -t-
-600 t---t---+--+--+--+--+--+--+---+--+---+----< 

< 1-t---+--+-t--+--+-+I-++-+- --j--i 

-5 -500,f--+-+--+--+--l--l--++-l--l--+--+--I 

t--t- -+-t-t-1·· -i ··- --- -t-+--1 
:li'l -400t--+--+--+-+--+--+-+--l--t--l--l--1 

-~ 1---'--I -+--4-4--+-_,[l_,_L+:_ --+--·'-- i-+-1 . .,. I 
:. -300t--:---+--+-+--t--tf--t--t--t--l--t--1 
n t---t--+--+-- t--1--1+--+--+--"1 ---1 ---1--C 

-200 ,f 
C--r---1r---1 -·-+---1----+---+---+---;- t--1--i 

-1001---+-+-+--
1
1--cz-'-H-+-+--1--+-+-+--I 

f---t--1--1--V--+--+--+--+-+--+-+-+ 

µA 
µA 

v 
v 

, MHz 

0o>--_'-::--o .'-=-1--:!-~o...,. 2;-"--'o,....3;-"--""oo-'-.-:-4 ~-~o ."""5~-""'o .6' 
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2SB461 

-500 

. -300 

t! 
""' -100 

I .ii -50 

= -30 ti 

-10 

5 -3 -5 -10 

2.8 

2.4 

~ 2.0 
~ 
p; 
lf< 1.6 
~ .... 
~ 1.2 
n 
t4i 
i\t 0.8 

0.4 

!-+-"-
(1) 

(2)· 

l::J (3) 

3: 
20 

_,Jm¥-
VcE =-1.0V 
Ta=2S"C 

-30 -50 -100 300-500 
:J '-'.? ?ltmf. le (mA) 

Pc-Ta 

'\'l'lll"1it;"":t; J: t.<lell"--<-' 
..,.~ffl"-C 

(1) 100X100X2mm 

I-+-
7'1C' .:.ry.t.lll("1'!'~1: 
llitltlH> -~ 

(2) 50X50X2mm 
..,. JV'.:. ry .t.!ll"1'1'*~ 
llit#ltl> I-++-K (3) :!lc'-1.!llff!JIH!:i' I-++-

]';: 

K 
~ K 

' ~ 
~ 

..\ 

40 60 80 100 
ff,lll!li:l.lt Ta ("C) 

Pc-SVcE (2) 

r----1h--l-t-+-t+tt+-~l--+--f-!:~~~~~J:tF~~~~-..,.~ 
1.4 (ii IOOXIOOX2mm7"' ! .:.".t.lli 

<>'1'9'<ot<H1t o 
R1•=28"C/W 

i===i=f=i:=!=l=l=!=i:j:::':(l=) ::::;::=>..._w (ZI 50><50><2mm 7"' ~.:.').!.I!< 
~ i.2 K .,.p~;,~~~~:-w 
p; 1.0 ]\ (3)!'It!,~'.~~~:~/W 
'11< Icno=l4µA 
l!li .(Vco=l2V,T0 =25"C) 
..._ 0.8 (2) T1 =BS"CQ* 
'<\ S =¥'<-1. Ta=SO"C ,,. IS .CPO i 0 .6r---t-:-t-tt-H-H+--+-'l.-l'\-H-+l++l*--+--!--l--I~ 

0.4it---t-+++++tH---+-l-+-1'H.!-11''*~-=s.:_);,&---:~H-l+J.I 
o.2r---r-H-t+t+tt---+-++1+++~~~::S:-1CS:-\l--t-H+l+I 

000 

1 

> -0.5 

~ -0.3 
~ .. 
~ 
I±! -0. 

~ 
1 

~ -0.05 

i: -0.03 .. 
ti 

:: -o.o I ,,. 
n 

-0.005 

-0.003 
-1 

~ l:'-,.\ ~ffio~-'-,3~0-'c\w;'-'-~10~0,.--.L.~3~00~so~oLI.J,1~00~0~~w~o~oi..-L..L.U1~00 
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~U~~PNP~~~·~7~~~-~~~~~~ 
SILICON PNP EPITAXIAL MESA TRANSISTOR 

o~m~•~~~m o~•ff •~m 
O Audio Power Amplifier Applications O Regurator Applications 

• ::: v ?' ~ tfil~:b> 20W ~ 1?*1. 'i-t : Pc=25W (Tc=25° C) 

• ~;j:iJ'llt.EEt.1»{)£1,, : VcE(sat) = -1.5V(Max.) 

• ::r. ~ '}' ~llOHE:b'~"': VEB0=-8V 

•2SD102, 2SD103 c::i :/7!) ;1 :/~ l>it:.t.i:~'i-t./Complementary to 

2SD102 and 2SD103. 

:5:::k~:Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::Iv?'~ • ""' - A r .. imEE 1-z_~BSq?_ VcBo -110 v --------2SB503 -70 
::Iv?'~ ·::r.~,,.~rill -~J- Vcoo -80 v 
it.EE 3 -50 ··--·---------
.;:c.. ~ "'~ • -" - .Afdl'llEE VEBO -8 v 

- ------
::Iv?' ~'lltV!E le -3 A 

-- ···---
.:r.. ~ "' ~ iltV!E IE 3 A 

w~ ;,-25-.-~c: 1.5 
·-·-·--

::Iv?' ~m~ Pc w Tc=25°C -· ·----~-5 __ ---·----
~it'i!Biffil_!Jt TJ 150 ·c 
f*:ffiffil_!l'l Tstg -55~150 ·c 

!IUn~~M: Electrical Characteristics (Ta=25° C) 

Characteristic Symbol I Test condition 

2SB502, 2SB503 
Unit in mm 

~1--J-1---- ll 
~ 
"' "' 6 
+I .,__ ____ _lq 

~ 

C\! ;;1 
'<i>+---';b'.J--,+I ~ 

1. Ba.se 
2. Emitter 
Co1lector {Case) 

JED EC T0-66 

:ci ~ 

EIAJ TC-16A, TB-2:J 

TOSHmA 2-131l 

7 ?' ~-lJ" !I l:l: AC20C ~j@ffl 

Mounting Kit No. AC20C 

Min. Typ. Max. Unit 

::iv?' fJ L~Wr'llV!E lcBo VcB=-50V, IE=O -10 µA 
------·--··· 

::r. ~.,, fJ L~ll;Ji~filt IEBO VEa=-lOV, lc=O _ 1 ___ 1 __ -_10_0_1 __ µA 
~~~~ • -"- ;t,!YJ K~~~~~- --B-Vcao- -Ic_,;:_-1-0m_A_,_l_E_=_0 ______ 1_-_--_-_-1-}~- - _ - =-- y 

~~;•a:::r. ~ "'~ ~~1~~ B~~:- lc=-lOOmA, le=O =-~~~--'----'--- v 
""- ~,,, ~ • -"-.A!Ylll'/(!!f*'iiEE BVcao h=-lOmA, lc=O -10 v 
ll[VfEmvtJtt!lf&i*- ---~li;~y * -=V~i:,;--=sy,_10= -o.KA 3-o-·-=--=--8-o-.'-_-js_o_ ----

_____________ 1_ 1lFE(2) ____ YcE_=-=~_y,_!_q_=:_=.?_._5A, 15 2::::5:__1 ___ 1 __ _ 

::I v ?' jl • = ~ "'jl rdl@;fll'm'.IE v CE(sat) le= -3A, In= -0.3A -1.5 v ---------·----·- ____________________ , ___ , ___ , ____ , ____ _ 
-"-.A· ::r. ~ "'~rt>ll~'frl'l:fl:EE VBE(sat) lc=-3A, la=-0.3A -1.8 V 

-------
r7Y;/vaYml7Bt~ h VcB=-10V,IE=0.5A MHz -----------------·------- _________________ , ____ , _______ ---

::I v ?' jl l±t:IJ~it Cob V CB= - lOV, IE= 0, f = lMHz 200 pF 

* hFE(1)tr..t1Jr*0J:?1r.7tML. U*ff-vc~IJ'i-t. 
According to the value of h,E, the 2SB502 and 2SB503 are classified as follows. 

Classification Min. Max. 
2SB502-R 30 70 2SB503-R 
2SB502-0 -----
2SB503-0 50 140 
2SB502-Y 100 280 2SB503-Y 
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2SC366®, 2SC367® ~U~/NPNZ~9~~7&7~-~-~7/~A9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

o~f.!ll5.&i:l=i~:tJ±wimm oi:i=i~:tJ1<Jt-A±m~1m 01< 1 o ·:1 1- • 7 :;- 7 ..a:trm 
OP=EIJ~7. 1<'71"iffl 
0 High Frequency Medium Power Amplifier, Medium Power Pulse Amplifier, 

Pilot Lamp Driver and Memory Core Driver Applications 

• ';'.lJft:!@'.il:n'*~"':Ic=400mA (Max.) 

• r 7 Y'lv" Ym.lilflllln'~"': h=150MHz (Typ.) 

• 7.1 .,, 7- Y Y~F.!lil'}i!\,' : tstg=95ns (Typ.) 

• ~ffiit.EEC:'t": Vcso=60V (Max.) (2SC366@) 

• 2SA467@ C: ::z Y 7° !I ;< Y 7 !I tc. t.r. I) '£ 't". /Complementary to 2SA467© 

:I:*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

• 12SC366© Vcso 
60 

_:_v_!J_~_ · "'-7.r"im.EE 2sC367© 40 v 
::z v !! 7 • = ~ .,, 7 ml';'. 12SC366© VcEo 

40 v _l!'-_ _ 2SC367© 30 
= ~ .,, ,;i • -"-xr.nm.EE VEBO 5 v 

---·~----~--~ 

::z v !J 7<'~VfE le 400 mA 
-------- ------·-

= ~ 'Y 7';'.VfE IE -400 mA 
----"-

::z v !J 7~5R: Pc 300 mW 

~1'1$W!.!!t TJ 125 "C 

1*1fiffil./.ff Tstg -55~125 ·c 

~~~!j'i;'j:M: Electrical Characteristics (Ta=25°C) 

;!FaI~Jfl /J' 1) - / 

Industrial App Ii cations 

Unit 'in mm 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-SB 

Characteristic j Symbol j Test condition j Min. Typ. Max. Unit 

::z v !J 7< L. -'f' Wf'ltl!IE 

J 
Icso v CB= 18V, IE=O - - 0.1 µA 

--·· 

= ~ ,,, ;;< L.~Wf'~l!IE hso VEs=5V, Ic=O - - 0.5 µA 

ji[l5ft:';'.l5ft::l:\li$1¥ * hFE VcE=lV, lc=lOOmA 70 - 240 

:::i v !! ;;i • = ~ .,, 7< r.,if!?l;f!l';'.EE VcE(sat) lc=lOOmA, fo=lOmA - - 0.25 v 
------· 

,-._: - X • = ~ .,, 7 Fl'!iM\!%il';'.EE VaE(sat) le= lOOmA, Is= lOmA - - 1.2 .v 
1- 7 'l V a Y m.filfll(l h VcE=lOV, h=-10mA 100 150 - MHz 

--- --
:::i v !J 7< !±l:tJ!@'.il: Cob Vcs=lOV, IE=O; f=lMHz - 10 15 pF 

-----
,-._: - X lJA:Ot I) ;J'Jl::J11 rbb1 VcE=lOV, lE=-lmA, f=30MHz - - 60 Q 

---
7.Y 7<-Y;;j-Y~Fai ton - 40 - ns 
1 ?' f.nt~r.n tstg Fig. 1 - 95 - ns 
.,,~ -------------

7-ft.i r~~rJJ tr 

* hFll tc. J: 1J r'!lZO) J: ? ~c.?t~ L., m&'!lZl:K vc ?6 1J "i-t. 
According to the value of h,., the 2SC366© and 2SC367© 

are classi tied as follows. 

Classification I Min. Max. 

2SC366;Gl-O 
70 140 2SC367©-0 

-2SC366(~Y 
120 240 2SC367@--Y 

2SC366(dl--
40 240 2SC367(dl 

- 30 -

Fig. 1 A 1 'Y 7- y Y*F"illlU:@@ll\1t 
Switching Time Test Circuit 

6800 !OV n 
_J L Input 

0 1---J 
lps 

50001 

·Vaa=-3V 

rn 
Ycc=l2V 
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ns 

Output 



Switching Characteristics 

l'-'--'--'-''-'~,,.-J,,.-J,,.-J__L_J__J 
12 16 20 24 

:?~:.--;t ::..-~-A'rlf.ME lm (mA) 

Static Characteristics 

lc-VcE(Low Voltage Region) 

:i "!I ? ' "'- ~ ., !I f,~''11'.EE VcE (V) 
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2SC366@, 2SC367@ 
Static Characteristics 

~nTr TTrr 

to11:i;J +:. Pl+-~"'a-- Q . "" "''"';'.\°? 7 i.H_!. ~ .J·CJ<,~ ~.::;-
- ;,, 5 

T • ;t. 300 
4 

fi i:g 3 

2 

ff -· H 

1 100 

- ~ -t 
'r II 1-1-- -In-OmA 

0 5 10 15 20 i,sfft10 ff_ 
1-t~ ; f Oi:iJf.+l'\-lit -" ::i v 1 ? . .x. 2. ") ? m1·1K1±. 

0.5 VcE (V) 

_:RUITMifw l±i 

*' 1.0 ~ N- ~r ·. - ,,__ 
+ -++~ r:-f] -Iii "2: "-' •yJ'Jll:ll!l 

-rrru-w rw 1.5 ·~ ~ Ta~2s·c 
.> 

- l T ' - - I 
2.0 ~ . -m [£-_,_ 

'( 

-

Static Characteristics 

::tV?:? · .x.~ ·;.-J'fJJ?!Vf 
i+t+-t-H-++t-1H-++HH-+_+-Ho.s m;;: VcE (V) 

l ";::; 
H-l-+f-H-l--i---J-j+-l--J__J_l_~;;_· -'-'1.0 "' ~ 

~~ "'' -,;?jj(li!! 
« l±l Ta=-55'C 
I?,;; 

'( 

Ic-VcE (Low Voltage Region) 

500 +--l-J__j_j__j__j_j__j_j__j__j_j__!i-1--j__j__j_j__j__j_j__l---I--+ ;r.' '/"*Ji!! 

'-'--l--l----l--l---1-+---1---J.4--+-l--IH-+-1--1--1----+-l-+-l----l-l----I---+ Ta= IOO'C 

i_ 5, -l-l--l-l-1---1--l---l--l--l-l~---l--+--<--I 

1.5'--'--l--l----l---l----l--1---+-l--1--+-l--I 

LO 
l-l?l--1-4-+-4- --l'-l-l-+-H-+-+-H--l--11-1-H Is = O. SmA --'-1-l--1--1---l-I 

1 
" ,, :; :; • .:x:. ~ ., :; r.ntr£ VcE (VJ 



2SC366®, 2SC367® 

500 

100 

0 
0 

lc-VcE(Low Voltage Region) 

24 

20 
.:r. ~ 'l'?Jll!J1fl: 
Ta=-55-C -1 

~ 

12 

8 

5 

ls=2.5mA 

0 
1 2 3 4 5 6 

:::>,,,?? • .:r. a 7? Jllllli'.EE VcE (V) 

VcE (sat)-lo 
~ 3.0 
~ r-IT!,~i.llt 
] 
"' 1.0 

Ic/Ie=lO 

.;;: 

7 

I±! 0.5 
Im' 
Ii- 0.3 
iill 

Ta 10~~ 

2s~ ssu 

li'1 .... 
~ 0.1 ~"" b-~ -ssr-

~ 0.05 
.... 

l=l 

"' 0.03 
.l. 
n 

0.01 
0.2 0.5 

1000 

~500 
.e 300 
.!:: 
i;I 
~ 

~ 100 .. 
;~ 50 
,\ 
ii' 30 ... 

10 

J--VcE lOV 
6 

3 

L~ 
~ 

3 5 10 30 50 100 300 500 
:> "? ? 'iltiJI!. le (mA) 

.:r. ~ ·1?Jll!l11! 
Ta 25"C 

.d::::E: ~ 

-0.1 -0.3-0.5 -1 3 5 10 -30 50 -100 
.:r. ~ 7 :J'll!IL Ii: (mA) , 

500 

300 111 Ta"'1oo·c 

·.:r..~ ·1?*;1tk 

Common Emitter 

VcE=3V 

~ 100 

I 50 

~ 30 
""" 
~ 

i--- is 

/SS 

i.--

b. 

""""" _::::,, '" 
~ c:-, 

J"-1' 

= .l!!I lQ 

5 

3 

0.2 0.5 .1 3 5 10 30 50 100 300 500 
::> v?? 'lliit le (mA) 

VsE (sat) -lo 

E 2.s 

] 2.4 

l-+-HH+1-+t---1-+-H-ttttt--+---t--H-ttttt.:r.~~,~~ 
l--l--+-t+++++--+-i-++-t-1rttt--+--t-t-t-t-tttt Ic/Ie= 10 

"' ., 
> 
Ill 2.0 
~ 

~ 1.6 
~ 
... 1.2 
~ ., 
ti o. 8 

i< 

55-C 
25 

I O. 
'( 

4 lj-t-i-ttt-+t----1r--t--t-HTttt--t-t-++-H 
1-1--t-t-ttttt--+-r-++-HH-1+--t 

0 
0.2 0.5 3 5 10 30 50 100 300 500 

::i "? ?'lltlilf. Ic (mA) 

100 
f lMHz 

~c.,.,,r1..~- Ta 25'Cl 
t-.:: c""O) 

::r:::::: 
1'-1-1 c,b)z 

~O) 
t1---

0 

5 

3 

1 
.0.3 0.5 l 3 5 10 30 50 100 

iltlli'.l.E (V) 
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400 

-::: 
~ 300 

'-' p.. 

0 
0 

Pc-Ta 

~ 

-N 
~ 

""'I 

~ 
~ 
~ 

-- -

25 50 75 

fl;Jl!l!ill.m'. Ta ("C) 

1({ ll ·1 t-7:..-'1'.S::Krlfili!f9ll 
Lamp Driver Circuit 

28(,'366@ or 2SC367@ 
3000 

3000 

"-N 
i"l 

100 

l 
PL V oc 

PL{l;j,~ 12Y 

''"1 o'll. l 

~ 
125 

2SC3&&®, 2SC367® 
;( 'E IJ -:::J 71'!11Jlfili§f§lj 

Memory Core Driving Circuit 

IOV 
2SC372@ 

~I d ~ 

)..")] 

3-=.xe 
~~ 

OVHL -6V 2SC36f@ 

30Y 

2SC3B6@ 

fol~<.-~ Y 1 ;t- t li~-C 1S15BB -IOV 

J:~c1Pl!li't'li11l'.ltti!llJl.E!llftii*ll!l!l-H•::: I: 1: J: 9 ;I 'f: •1-"71: 
200mA.t 't''7)1itii1f.f:iil:t:: I: n•-r:~ t T 

;!i!!l1'"'1111l 
J:,1:1-ieynij 

'/!i~lllfr.11 

"'ffijll;Jlfll! 

1 ;...1~-~M'l?l'itlfili&f§IJ 
Inverter Circuit Application 

2SC367@ 2SC372@ 

Id 0.37 µs 
t, 0.04 µs 

tstg 0.(5 µs 

!1 0.07 µs 2SC372@ 
-sv 

J:1ii!!fili!f't'lifl~ ~ L.. -C -1 :o<-? H4illli'!iUJl'.:l: '1ii*l!'t'lt 
i-t. ~"'"J'dl-"'A.:t.J,•11-;:(., 1111.1,•n.-Ar.u"'A-1 .,,'f;-? 
l\'llillil:ti!<1>Ji9 't'i". 

g ..... 
®'. 



2SC372, 2SC373 ~y~~NPNI~9~~7~~~-~-~~~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

o~f.!iliBZ~•im 01!fm15.&:ijf•im 
O General Purpose Transistor, Versatile Utility in both RF, AF Applications. 

:ft::k~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::i v '7 ?< • "" - .:z. r .. i'm'.EE VcBo 35 v 
::iv '7 ?t • = < ,,, ?<f,.i'm'.EE VcEo 30 v 
= < "' ?< • ...-:: - A Fdl'm'.EE VEBO 4 v 
::? v '7?<11'.ll le 100 mA 

---

.:r. < "'?<11'.l'ilt IE -100 mA 

::i v '7 ?< m*: Pc 200 mW 
----- ----

~irffilfEft.oc TJ 125 ·c 
f*ff'.mi.oc Tstg -55~125 ·c 

~~1¥-.l~tt Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::z v '7 ?< L~Wi''i'ftl'ilt lcso VCB=18V, IE=O 

;r_ ~ "' ?< l_, ~ Wi''m'.ll lEBO VEB=2V, Ic=O 
-----·-·----

]l[l'iltmm~*lll~ * hFE VcE=12V, lc=2mA 
---·· 

::iv??< • .:r. ~ ,,, ?< r,.if!fil:fUTIEE VcE(sat) Ic=lOmA, ls=lmA 

I- 7 /' Y' '/ a /' "13ml~ fT VcE=lOV, IE=-lmA 
-----

::? v '7 ?< lli:fJ~:it Cob VcB=lOV, IE=O, f=lMHz 
----···--------- -

-"-.::<.lrM' l)i~ifi: rbb1 VcB=lOV, lE=-lmA, f=30MHz 

* hFE K.J: ?r~Q)J:? ic:B-~L. !ll.ifli~~vc~ I) ;1:-t. 
According to the value of h,., the 2SC372 and 2SC373 are classified as follows. 

Classification I Min. Max. 

2sc372-~-I 70 __ 1A __ o __ 

~~~~;~-Y--1--~~~-- -- ~~~ 

-100-

Unit in mm 

~ ll 
~ ~ 

l-'-'----f-----'--'-1-;::-'-. ;;i 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-SB 

Min. Typ. Max. Unit 

- - 0.5 µA 
- - 1.0 µA 

70 - 400 

- - 0.4 v 
80 200 - MHz 

- 2.0 3.5 pF 

- 50 - Q 



2SC372, 2SC373 
h ~le h Parameter (Typ.) 

(.;i:. ~ ., .?r~'A!! Common Emitter, VcE=l2V, lc=2mA, f=270Hz, Ta=25°C) 

Characteristic l Symbol \ 2SC372-0 \ 2SC372-:--Y \ 2SC373 Unit 

A.1H './ t::: - 1" './A hie 1.6 2.5 4.0 kQ 
---

fftEElfil~iifi: hra 50 60 75 x10-• 

tiilt:l1'$1i!lf' hre 115 180 300 

1±1117 r ~ ~ './?. hoe 10 18 23 µ0 

Y ~le y Parameter (Typ.) 

(1) (.;i:. .~., .?r~'A!! Common Emitter, VcE=6V, lc=lmA, f=455kHz, Ta=25°C) 

Characteristic \ Symbol \ 2SC372-0 \ 2SC372-Y \ 2SC373 Unit 

A.11-:t './1"!7 !; './:/. flie 0.35 0.20 0.14 mo 

A.11?i¥:!B: C1a 25 22 17 pF 

~~~7 r ~ !J './?. IYral 6.5 6.5 6.5 µ0 

~~~7 r ~ 1J './ :7.&ffi~ (},. -90 -90 -90 0 

nlfi~~7 1-· ~ !; './:/. IYral 36 36 36 mo 

111fi~~7 r ~ ~ './?.~~ (}re -0.8 -1 -1.2 0 

!±111 -:t './ 1" !7 ~ './A floe 4.5 7.7 10 µ0 

1±111 ?t¥ :Ii Coe 5.6 7.0 8.4 pF 

(2) (,;i:. ~., .?r~'A!! Common Emitter, VcE=6V, lc=lmA, f=lMHz, Ta=25°C) 

Characteristic \ Symbol \ 2SC372-0 l 2SC372-Y \ 2SC373 Unit 

A.11 -:t './ 1" !7 ~ './A file 0.40 0.22 0.13 mo 

A.11?t¥:i: C1a 28 23 19 pF 

~~~7 , .. ~ ~ './:/. IYrel 13.5 13.5 13.5 µO 

~~~7 r ~ ~ './ :7.&ffi~ (},. -90 -90 -90 0 

nlfi~~7 !-' ~ ~ './ :7. IYral 36.5 36.5 36.5 mo 

)llfi~~7 r ~ !J './ :7.&ffi~ (Jr. -2 -2.5 -2.8 0 

1±111 -:t './ 1" !7 !J './.A floe 6.6 9.1 12 µ0 

1±111 ?t¥ :lB: Coe 5.8 7.0 8.3 pF 
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2SC372, 2SC373 
2SC372-0 Static Characteristics 

.0 

fz2lo 
1. 

J.O 

60 

40 
0.5 
0.4 
0.3 

20 
0,2 

lll. O.lmA 

o-H 
0 10 20 30 

::i i..-11 • -"< ·1:?r.\l 
0.2 1!t!E VcE (V) 

,,, l>l 
"''.,;?~JI!! 

0.6 ~~ Ta 25'C 
t<l:!l 

0.8 111!1 
'( 

2SC372-Y Static Characteristics 

60 

40 

3 2 1 
-<~ ,,_:lliilf le (;.A 

tycE 3V 

0.5 
0.4 
0.3 

0.2 

le O.JmA 

itl±±: 
0 10\ 20 30 

::ii..-11·1<-11ro11 
0.2 t!E Ve& (V) 

li'l: 
0.4 ~~ 

"' l:<1 .%. ::_ "I .?;JiJU?, 
o.5 ~ ~ Ta 25'C 

t<l:!l 
0.8 I W 

'( 

2SC373 Static Characteristics 

60 
u 
40 

0 

0.5 

oA 
0.3 

0.2 

0.1 

Is OmA 
010203040 

::iv??•.:<.' ·1:?foll 
0.2 tEE Ve& (V) 

m 
o.• ~E 

'"·W 
0.6 ti·~ 

~1±1 
0.8 I Sil 

'( 

Ta 25'C 
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-11.. 

2SC732-0 Static Characteristics 
(Low Current Region) 

< 5 40 
3 tJ 
.:d 4 f'~.,. 

30 "'ti ~x 
~ 3 

"' 20 

" 2 n 

1 
Is I011A 

O±i:J 
40 30 20 10 0 5 10 15 
~-;<.tMC I~ (µA) ::iv 7:? • .:<.' ·>? !h1 

0.25 11!'.!E Ve& (VJ 
li'l: 

0.52 "'~ 
~e 

55_ 6 0.75 I~~.%.~ •1.?~J& 
~ l:!l Ta 25'C 

LOO 1·11!1 
'( 

2SC372-Y Static Characteristics 
'(Low Current Region) 

~tl 
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'\\ - 4 

;a ~fl 
"'. 3 

~~ m 
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-<-;<.![MC Is µA) 

VcE 6V 

'20 

15 

la 5,•A 
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""?1·1,.,1ro11 
0.25 'llt!E Ve& (V) 

:;;: 
0.50 "'~ 

l'> 
ti/--;:; :r.. ~ "/ ?;fi:l& 

0.1~ ti ~ Ta is'C 

1.00 ~ ~ 
'( 

2SC373 Static Characteristics 
(Low Current Region) 

EiFF 20 

t~ r'I 15 \\ 
;a ~ 4 

"' "' 3 IO 
" n 

2 

1 

B OµA 
20 tlQJ:tj 0 5 10 15 20 

"' ;<.1![mf. le (µA ::iv:7:?·1,·1:?111l 
0.25 llt!E VcE (V) 

li'l: 
0.50 "'~ 

i:'?;. .. 
111:z:i z.., .. ,,~j& 
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~l:!l 
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I 
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v:::::Tv" 
100 0 ·--- -- Ta 25·c 

·-· ---; .. - --1 -··-
-· 

0 

0 
2sc3'7_3 

j....i 2sc312-Y I 
)'., 

~ 

2s23721~6' 
r-'-

k--+-+-I-

"' 50 
.}/ 

-
-1- --~-==· 

.. 

0 t-· 

3 0 
I 

1 0 
0.05 O.l 0.3 3 10 30 100 

~> 
~"" 

~'ii' 
-'-' "' 
~~ 
""1ii 
-I- " 
t;: " ,, c; 
-!iii > - " E; il 
:> 
"" 0 - -II o 

:J v? ?ltttili: le (mA) 

h Parameter-V cE 

tsi-.;::: 
~ ,_, . 50 rt-I,__,_, ++++-1-H-++-H 
... - W--l-1--1-;·-+1·-l -1 +-,.- -1++-h l·-

H-++- rr1 I l-~J-+-+_,+++++-HH-+-
01-!- -1--f-t-t-i - ± IE: J 
0 5 10 15 20 25 30 

:J v? ? · .:c. i. ·1? llU'iltl:f Vrn (V) 

2SC372, 2SC373 
h Parameter-le 

aooo~---~~-----rr-rr---
.:L, ·1?:ttill!l ~ / 
Common Emitter 

lOOO~;t-· Vc,=12V 

~;1S f=270Hz __ H1-1--1--1-u~.:.1~v J~ 
500 JS Ta=25"c-i=+ .. .:<-:-+:j 

1----t--+-l"f-N-++H--l-- l ~ · - -1--

~-f-- ---- JI 
100 1"- __ "-.v 

~I~:.... .... +=:: 
t::"'n,, f-.::1- . t:L"-=- ~-~ ~ -- -~j:= 

soi-:.,~= :::_+-_-+-+++++":.:-::-+-. ~ -· _--I-

hf,. 

f--·- --f- · y ·-+- - ~~ --:---+--if f·-"-·-

10·~~~~~~· ~mtmg~§1~1!jl§~-~-;§:~ 
sl=z-
0.1 0.5 10 30 

::i v? ?iltiill le (mA) 

Pc-Ta 

~ 200 rt-t+tt'k'-++-H++-H-H-+H-H-++++-l-+4-1-1-l-+-l-I 
- l)s 
ti:: 150 H--il-+-1-~ -'-+><-+-++-+-f· -+- +­

.JK 
!!$ 

"' "' l 00'1-1-+-l-++-l-l-++-l-l-1-1--1--"l.-l-l-+-W-.l-l-++-l-l-...U.-l-l-l-l--WU 
;,. 
n 

: 50H-l-l-++-1-1-+-+-+-l-l-l-+-l-l-l-l-J.>l.-l-+-l-+-+-++-+-+-++-++-l-l 

0 25 50 75 100 150 175 

~l!llill.IJl'. Ta ("C) 
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2SC372®, 2SC373® ~~~/NPNI~9*~7~~~-~-~~/~~g 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

o•m•*~m 0•~~~1,~/ijffl 
O High Frequency Amplifier Applications 

O High Speed Switching Applications 

• 1- 7 Y '/->' a Y JiijrJil~iJ:fi'lji,' : fT = 200MHz (Typ.) 

• f@%i:t~EEiJ~1J'~"': VcE(sat)=0.4 V(Max.) 

• ::i vY ?rl±l:1J~:ltil''J'~"': Cob=3.5pF (Max.) 

• 7- 1 .,, 7-Y !'·~r"M'J!E"'· /High Speed Switching. 

• 2SA495 © c ::i Y7 y ;I :,/?I y rc..t~ ~ -:J:'"t. /Complementary to 2SA 

495@ 

lil!::*:~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::iv;73' • .--:; - 7' IYJ'l[ff: VcBo 35 v 
--------

::iv;73' • .::c.. ~ .,, .?rr,ir~a: VcEo 30 v 
.:i:. ~ .,, 3' • .--:: - A liWllEE VEBO 5 v 

------
::i v !> 3l 'm:VIE le 100 mA 

.:r.. ~ "' 3' ~VIE h -100 mA 
----------

::iv ;7 .?rm*: Pc 200 mW 
-- --------

~ftffflllfil.l!t Ti 125 1-:-~--~---·--- ---· 
f*:ffllfil.!!t Tstg -55~125 

~~Hf.J!M=1~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::i v !' 3' L '!> itfi'm:VlE IcBo VcB=lSV, h=O --
.:r.. ~ .,, 3' L '!> itfi'm:VlE hBO VEB=4V, Ic=O 

----
I 2SC372@-0 VcE=lV 

li[l'J1Eltl'J1Et\ll~1i!$ 2SC372cGJ-Y hFE 
2SC373@ Ic=lOmA 

::i v ;7 3' 1±1 :1J~:lt Cob VcB=lOV, IE=O 
---~---

]- 7 :,/ :; -/ " :,/ mlrlil~ h VcE=lOV, h=-lmA 
------··--·-----

::iv;73'·.:i:.< .,, .?rF,fJf@~EE VcE(sat) Ic=lOmA, le=lmA 
---------- ---------

'""--A• .:r.. ~ .,, 3' IYJ:f@;f!:J'm:EE VBE(sat) Ic=lOmA, le=lmA 

7- :/ ~ ~ ~ rai tstg 
1 ;7' 

J: .!Fl- ~ r .. i I Tr Fig. 1 .,, ~ 
I 7- r .. 1 r [)$ ~ Fai tr 

;I&mI~fflijlJ-/ 
Industrial Applications 

Unit in mm 

~ ~ ?. ::;; 
'.3 "' ,,; 

c 
:E 
~ 

oJ 

T 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-5B 

Min. Typ. Max. Unit 

- - 0.5 µA 
-- - ---

- - 0.5 µA 
~------

70 - 140 
120 - 240 ---
200 - 400 -·---- ---
- 2 3.5 pF 

-----
80 200 - MHz 

-------
- - 0.4 v 

---
- - 1 v 

-------- --
- 200 - ns 

I 
57 - - ns 

----
- 70 - ns 

h ~~ h Parameter (Typ.) (= ~ .,, 9"t~:tttL Common Emitter, VcE=6V, Io=lmA, f=270Hz) 
Characteristic 

}\.j] 1 Y l::0 
- !/ :/ 7- C l±l :1J1ii:H~) 

-------
1i'.EE14f!lfili¥ (7'.:1J~fl5() 

1J,16%~l'J1Et!11$1i1$ Cl±l:1Jj;ff~) 

l±l 1J 7 F < !J Y 7' (A:1J~:D5c) 

Fig. 1 A 1 .,, 7- Y ;7·~railll!l5E@ln 
Switching Time Test Circuit 

Symbol 2SC372© 2SC373@ Unit 

hie 

hre 

hre 

hoe 

r2v 
~lk.n 

I 

Output LJ 
lei= V1 -VBE _ V2+VBE 

RK RB 

V2 
In2=-

Rs 
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3.7 7.4 kQ 
-- -----------
130 350 x 10-• 

-- ---------
140 280 

·------
9 16 µt) 



. 
c 

~ 
1lt 

"" ·' "' " "'" t( 

100 

50 

30 

Switching Characteristics 

_:.. t--v t---+-- -r---+---- ----+-------, 

~ ~---+--t--~-4-___,f--(f+--- -t-­
t----r--t-t-....:-.....-~----"tc·--- - t--1- --t--+--+--+---l 

-~ +-- -1-+--+--t---+---t--l 

!--~--+--+--~~"' --+---

-!----+-~-... ~~--. ~+--- r--

10~1l~12_=_-1f--·2_m1~~~~-~t-~r-:--_1_' j--~~~-!--~ 
t-Ta=25'C 

Ic=12mA 

0 0.4 0.8 1.2 1.6 2.0 2.4 

Switching Characteristics 

300r--r-~-.--.,~-.~,--,-~.--~.---.-.--.~~ 
Ta=25°C 1 

2SC372© Static Characteristics 

J_' ., ll>l'Jt!l 
Ta=I00°C 
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. 
c 

::§: 
,iif 

" ·' * 
""" t< 

2SC372@, 2SC373@ 
Switching Characteristics 

300r---r-T-ac'-l,-25-~'l~--,-~.--r~.--.~-,-~,--,-~~ 

1-----1 le = 12mA 

100 

50 

30 

10 
0 

IB2=-0.5mA 

..-i--r-

0.4 0.8 1.2 1.6 

2SC372@ Static Characteristics 

:;;: 

"' '> 
~-; J:. ~ •/ Y'1!>Jil! 
. > Ta=25°C 

"1±1 
·2 lo<' 

2SC372© Static Characteristics 

2.0 2.4 

40 



2SC372®, 2SC373® 
2SC373@ Static Characteristics 

- L5+ Jjj 
1.0 

0.6 
6 0.4 

40 0.2 

20 

-H+f 

.1 

4 ,_ ~ ~ lH- 0 JO 20 30 40 
"'-"'-lii_\'E Is (mAJ "'v:7? • "'°' ·1?flll 

~111111~0.2 111'.EE VcE (V) la 
0.4 ~~ 

mmmmmmm .;,.::: 1 ,.,,.*11!! 
1llt!Jlll0·6 H"' 250 B . .ff; Ta= C 

Ufra§"tc~Edi:i:JJ3Evii~0·8 ~ l:!:l 1:1 y!lml 

2SC373@ Static Characteristics 

,, ~ .6· 

40 ~At,tj: it= 
±Ito I . o.~ IE-
--tj--' - rltl:Hit 

ti--H: , ~jj l:tt - Is -OmA!{f[.f: 
4 fF3t+ ·ff n+r+ 0 10 20 30 40 

.--.:-"-l!i'.im Is (mAlli ,, v:7? · .x. < ., ?IITT 
_ f:l:j= 1 f± -·tt¥+ 0.2 ~({EE VcE (V) 

11~11' 111·l+l1!-_o.4 "'~ t--t fl "G 
8:: 0.6 ·;; i:l .L ' ., :7 Ji:Jill 

• ;;. Ta=-55"C 
t<l:!:l 

:11-+ ~fl= 11'0.8 { $a1 

- \lcEFl-Htil:J.ltt 1.0-----~ 
2SC373@ VoE(sat)-Io 

l=i' ·1 ?11Uill 
: 0. 51-----J-l-+--HH-+++----+--+-_,_,c-t__,,__, -:== lc/ls

1
=!0 

;;; 
.;:. 0. 31----1-1--t-l-1-t++t----+--t--+-H-

i:!:l .. 
i ~ O. l Ta 100·(:; 

"' ,25 .. ' 
,.. 0. 05f-- --- 55 -­

-- --+--'­
tj 0.03-----[--

"' .... 
.\ 

~ ~-
~= n ------i--;--;-r-1nTI 

n 0.01"-.--r---'--.~~~-'+~~--1;-~,,_.._~';;----c--,;';;-'--,';c~T: o. 1 o. 3 0. 5 10 30 50 100 
:; v :7 ?lli'.i>l le (mA) 

2SC373@ Static Characteristics 

~~~~~~~o.s-----~ 

2SC372@ VoE(sat)-lo 

0. 5i=.~--t--l---t-f::--+-_,H_-/'++;_:---__ -_::-+t-----lt--+t--~--t -1_ -t+ le/In =10 ~ 
;;; l---+-t-+-~++11----+--i-- - -j---j-- -

> 0. 31--+----t--+-·t-H ----- - --1--1 I -~ 

~ 1----+---+-+-++++++-------t----jt--+-++-l+-~i+ 

i 0· 1 f;;T:;::-.-=-!:10~0.~t;::c~~---=~+££~,ii-~--'.f'.,.__1=-~-=tt:;E. gt::§~-j-;J;'[t+ftt~~~1-'="--=t-=---i="f:ttl=1i 
"' ~~25 -<-1- ---r--r-+-+-+---;-r-J 
,.. 0.05--55 -----j -1- H---t--1---t--t--t-H-H 

"' ---- --+---t--T+t-t+-t ---r--r-+--H-1-r-H 

~ 0. 011L,,-_'---c~~LLI.LL---'---~l'--L-±-'-LL.LL..--'-~-'-"::-'-'--'7.! 
0. I 0. 3 0. 5 10 30 50 100 

:; v 7 ?'"1'.i>t le (mA) 

3011----1-1-+-t-++H-l--t---~l-H'-+++++---+-+-+-H'<~l-++1 

j_ I' 
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2SC373@ hFrlc 

301t--t--f-jl-' 

1~·~1--'-•o~.3.-'oo.~5LI..1-'+--....L.--J;-...L.Jµ-l..LJ,110.---1----,3~0...i_,,5~0U.J..J.!100 
::> !..- 7 ?'llVill le (mA) 

h Parameters-V cs 

... 

... +-+-! 
~ 40!-++-i-+-+-+-H-+-+-++--+-+-+-H-+-+-+-+-t-++-+-+-t-+-r-H 
n l-++-l-+-+-+-1--t-+-+-+. t­ +-

·l-~+-1-+-t-t+-i-+-+-++~-+-+-+-HH 

12,...---,r-i-i-,-rnTr--r--i-1;---::::,l~Om~A..-r-~.:r.~~:-r-.,~7~~~l11!7TTI 
1--1-t- +H-1---1--1--r·- - ----vrn'~1ov- -

o IOl----1--+-IH-t-H++---+--+--+-"1MTT-- Ta=25'CI 

_s 1----t--+-1-+-+-1-1++---+--+--i-rr t-- ~----t-1- -- -

~ 
t{ l----l---+-H-+-HH-1---+--+-+-t't-H-rt3--+--+--t-+-+i-tt-I 

~ 6 ~ 
~ 1--+v,..,v+--+--t.k'.l·-i-Jt-tt1-1-- -- --1--j 

~ 4 v z 
~ l---+-i--l--t-~i:::P!111- ..J7 J'.'.'. 

2~ +-' v 
oi§~EEttrntlt0::!~3t0t5cOmlnO~O=t:J30~0tl50JOIOJ1000 

~iJ.!i.litf (MHz) 
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2SC372®, 2SC373@ 

--- -·-·j-j--

~~~.1-~-~o~.~3~-~o.~5~-~1>-~-_-3,_..-~5,........~-~1~0-~-~3~0~-~50~--'-'""100 
.:r. ~ ·1 ?llt;;t& IE (mA) 

h Parameters-le 

5 
0.1 0.3 0.5 

" v 7 ?1li:iit'. le (mA) 

b1.-f 

10 30 

.f- f2::::: 
O·~~c=LJ:tttml=tlmtu l 10 30 50 100 300 500 1000 

JliliJ11!!: f (MHz) 



2SC372@, 2SC373@ 

O. fi,r---ir--r-r-n-rrrr---,--,.,,,..rrr-rr--~~,-,.,..,,..-," 
"'a .,?_~lll! 

r----t-1-t-H-ttll+--+-+-jf-+-H-ttt---v cE=IOV 

~ o. 5r----t-l-t-H-ttll+--+-+-jf-+-H-ttt---1•125'C 

,:. o. 41---l-H-H+Hft-7""t='MFl'-!-Hl±-..c--:;i;;-+.....H-+:H+l 
~ l'-lc-!OmA t( 

.\ 

::: 0. 3j----j---j-J-f;pftitJ--+L-+j---t!:=l-f+H--3:-+-t-t++++H 

~ o. 2i---t-:1LL.<-t-tt-rttty7L"'--+--H-H-±J;i'+--1.-..--,__,__,_,_.....,., 
~ L 
~ 0.1~ v yY 

o~+-+-
10 30 50 100 300 500 1000 
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~ 200 
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"' "' 100 ,,. 
n 
l'4l 
;\Ii 50 

0 
0 
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~~~~NPN~v-7~~7~YA9 
SILICON NPN PLANAR TRANSISTOR 

o~~~~~m OAM~~-~~m OAM~~-~~m 
O High Frequency Amplifier Applications 

O AM Frequency Converter and AM Frequency Mixer Applications 

• r 7 Y;; v " Y m.Imli!l:ti'i'i11i"' : fr= 150MHz (Typ.) 

• *!£~:Jtli((:tJ!1j'~ "' : NF=7 .5dB (Max.) (f=lMHz) 

• ~~ ::1 :/?I. !I ?I :/ 7-.ii>;k ~ 1, '. •High Conversion Conductance 

:l::k:if::Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::1 v !! ?I • -"-7-.IMJ'm:EE Vcao 35 v 
::1 v!! !ii· .:r. ~.,, prfMltEE VcEo 30 v 
.:r. ~ .,, pr • -"-7-.fki'l!ll'.EE VEBO 4 v 
::1 v !! pr fltVIE le 30 mA 

.:r. ~ .,, prfltVfE IE -30 mA 

::1 I/ !I pr m9<: Pc 200 mW 

~~ilffi.!l: TJ 125 ·c 
f*:ffml.!l: Tstg -55-125 ·c 

-~~~~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::1 v !! pr L ~ WTfltVIE lcso VcB=18V, IE=O 

.:r. ~ .,, pr L~WT'iitV!E IEBO VEa=2V, lc=O 

~V!E'm:Vft"Jt!M* * hFE VcE=l2V, Ic=2mA 

::1 v !! pr • .:r. ~ .,, pr IMJ!@5fll'fUE VcE(sat) lc=lOmA, la=lmA 

"" - A • .:r. ~ ,, pr !Mlf!iil5flltEE VsE(sat) lc=lOmA, Ia=lmA 

} 7 :/;; v 3 :/ mJmli!I: fT VcE=lOV, IE=-lmA 

::1 I/ !I !) l±l 1Jie: :Ji Cob Vca=lOV, IE=O, f=lMHz 

Ccxrbb1 Ccrbb1 
VcE=lOV, IE=-lmA 
f=30MHz 

*!E~:tlli!l NF VcE=lOV, h=-lmA, 
f-lMHz, Rg=50Q 

2SC378 
Unit in mm 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-58 

Min. Typ. Max. Unit 

- - 0.5 µA 

- - 1.0 µA 

40 - 240 

- - 1.3 v 
- - 1.0 v 
80 150 - MHz 

- 2.0 3.5 pF 

- 40 70 ps 

- - 7.5 dB 

* hFE IC J: I) r~IT.l J: ? tc'ltM: L, m&~=r: L -c ~ I) ;!: 

-t. 
Static Characteristics 

According to the value of h,E, the 2SC378 is classified 

as follows. 

Classification Min. Max. 

2SC378-R 40 80 

2SC378-0 70 140 

2SC378-Y 120 240 
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aoor- .:r. " ; n~k1.-+--+-+-++++----+-+-+-+-+-H-1-1 a 
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~ 100't:==t=±=ts=mt==t.2t~=t=a=B=E r u r< 
• 7 / ~ 
/·.I. 50\----f--+-+-t-++t-++1--:. /"';/'--~-J:;;."""'f'~0-+-t-H-H0.5 "' 
;... 1/--- "' 
-R --'Hl-f- ,, ·' •< 30 _, l"I 0.3 n 

12" ~ v 
!i<-:.1:---'--_..,,o...,. 3,.....-L_.,,.o..,. 5,.,__,....w._+1---'--_-1'3--'-_+5-'-~10° · 1 

IYrel-IE 

0 ~=====~=:::=::::======:-.:r.--ti-.,-~+~-;J~,-i-_t-,t--t 
VcE= 6V 

::i 301----l-+--1-+-H-++----!-f=455kHz -+-i--1 

3 Ta=25"C 

r< 
.\ .,.., 

1------1--+--+-+-f-+++-~--t-8,.= -90" -t-i-' 

O~+-+-++-----t---+--+--t-t--t-1 

!o~.~2--~o~.3--'--~o.~5_,_J_J_~-71----''------:a,---"---~5_._~s 
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~U~/NPN~v-7~r7/~A~ 
: SILICON NPN PLANAR TRANSISTOR 2SC380, 2SC380A 
OFM i:prdJmli& (10.7MHz) :tttitilm 
O FM IF Amplifier Applications 

Unit in mm 

• tii1il7Jfljtl}-C-t: Gpe=29dB (Typ.) (f=10.7MHz) 

:'1:;.I;;:~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
---- -

"'\/?Pl • ~-7-11fl~EE Veno 35 v --
"'\/?Pl • ..::c.' ~ .,, Pl fl.i'liEE VcEO 30 v 
:::r.. ~ "/ pi • ~-7-fM'J'liEE VEBO 4 v 
"' \/ ? pi 'ii[f.ilE le 30 mA 

··-----------
:::r.. ~ .,, P.'m'.V!E IE -30 mA 

--- ----···--
"' \/? pi ffi:k: Pc 200 mW 

-------------
:t&~1i1\filflt TJ 125 oc t. Emitter 

---···--
i*ffifill.g't Tstg -55~125 oc 2. Collector 

3. Base 

JED EC 

EIAJ 

TOSHIBA 2·58 

-~~~'t!E. Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition Min. Typ. Max. ·I Unit 

"' v? pi L'(>li\lf'ii[f.ilE lcno Vcn=18V, lE=O - -
.:r. ~ .,, Pl L'\'l~'ilVIE lEBO VEn=2V, lc=O - -----
Wivlt:'l'.!!VIE-J:tl$iil$ * hFE VcE=12V, Ic=2mA 40 -
,,, v?PI • .:r.~ .,,pir"'i I 2SC380 - 0.4 

VcE(sat) lc=lOmA, ln=lmA f!?l;fll'ilEE 2SC380A 0.5 0.7 

"' - 7- • .:r. ~ .,, Pl r.n:filil~'ilEE VnE(sat) lc=lOmA. In=lmA - -
1- 7 :/ ,; v " :/ !llll'El~ fT VcE=lOV, lE=-lmA 100 250 

"' \/ ? pi 1±\ jJ~:Jl Cab Vcn=lOV, IE=O, f=lMHz 1.4 2.0 

~-7-!lt;/.J~IJ:Jl\;~ rbb1 VcE=lOV, h=-lmA, f=30MHz - 20 

'il7Jfljtl} Fig. 1 Gpe Vcc=6V,lE=-lmA,f=10.7MHz 27 29 

* • hFE tc .l: IJ l'"~ 0) .l: ? tc~M Ult&lt~lf-VC £. IJ i -t:. Fig. 1 'il}JflH\HllU~@lil! 

According to the value of h,8 , the 2SC380 and 2SC380A 

are classified as follows. 

Classification I Min. I Max. 

~~g~gA~R R==40 
2SC380-0--

~C380A-O . , . 7o : 
2SC380-Y · i----
2SC380A-y , · 120 · 240 

80 

140 

( ". 

-111-

Gpe Test Circuit 

J2pF 

T : Q)-@ O.lmmil UEW 20T 
®-@ O.lmmil UEW ST 
@-@O.lmmil UEW 2T 

0.5 µA 
-

1.0 µA 

240 

1.3 v 
1.3 

1.0 v 
400 MHz 

3.2 pF 

- Q 

33 dB 



2SC380, 2SC380A 
y :IE~ y Parameter (Typ.) 

(1) (= ~.,, 31~:1l!!. VcE=6V, IE=-lmA, f=455kHz, Ta=25°C) Common Emitter 

Characteristic I I 2SC380 R I 2SC380-0 
Symbol 2SC380A-R 2SC380A-0 

2SC380-Y . I 
2SC380A-Y Unit 

}..)] ::z './ 1/ !/ !> './.A file 0.58 0.41 0.26 mo 

A.1J~:B: C1. 53 46 38 pF 

lfl)J::z Y;f!/ !> Y.A floe 1.9 2.7 4.8 µ0 

1±11J~it Coe 2.6 2.8 3.6 pF 

1!1Afif~7 r i !> './.A IYreJ 38 38 38 mo 

imta~7 r i 1> Y ;t,fft;f'§~ Ore -0.79 -0.83 -0.92 0 

~!a~7 r i !> Y.A JYreJ 5.7 5.7 6.2 µ0 

~ta;lt7 r i 1> './A &m~ Ore -90 -90 -90 0 

::z v !/ !> • = i .,, !> IYJ'Jl[EE VcE 6 6 6 v 
= < .,, !>'lil£VI£ IE -1 -1 -1 mA 

(2) (= ~.,, 31~:1l!!. VcE=6V, h=-lmA, f=l0.7MHz, Ta=25°C) Common Emitter 

Characteristic Symbol 

}..}] ::z './ !>" !/ !> y .A flie 

A.1J~tt C1. 

lfl1J::z Y?f!l !> Y.A floe 

1±11J~it Coe 

l!IA!a;lt7 r i !> './.A JYrel 

lllft!a;lt7 F ~ !> Y .A(il:;f'§~ Ore 

~!a;lt7 r i !> Y 7' JYreJ 

~!a~7!-"<!>Y.A{ft;j'§~ Ore 

::z v !I !> • = < .,, !> FtllllEE VcE 
--··· 

.:i:. < .,, !>'llVIE IE 

Static Characteristics 

mmmm=s1 

le 514\ 
Jlf· 10 20 30 
"v??·:<.~ 7?111l'IVE 

l++-1-H++l++-1-H-+H0.2 . VCE (V) 

~ 
H-++-+-+-+-HH++-+-+-+-H0.4 ~ ~ 

~e. .x. a 7.:?;tf19. 
Ta=25'C 

2~(:;380-R. 
2SC380A-R I 

2::;~380-0 
2SC380A-O 

z::s~380-Y 
2SC380A-Y Unit 

1.04 

49 

10 

2.7 

37 

-9.6 

120 

-90 

6 

-1 

.. 

0.85 0.65 mo 

43 36 pF 

15 28 µ0 

2.9 3.6 pF 

37 37 mo 

-10.4 -11.5 0 

120 140 µ0 

-90 -90 . 
6 6 v 

-1 -I I mA 

000..--,...--.-.,....,.~ ........ --...-..--~-.-,...,..,......---,...--. 
>--+---+--+-+-++++----+-+-+--+-H~.'!~~?~k-

300t----t---t-t-+++tt---+-t--r-+--t-t-tVcE= 6 V -
Ta=25'C 

.t' 

!100~ 
I R 

0 

: sot;;~~H1W~=t=:++t+mf==t==1 
• ~...-___,f-!-+-+-l-+HC----l---l--1-+--lc-H-t+--..---jf--I 
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301>--+---<--t-+-+-+-++---+-+-+--+-HH-++---+--< 

10...,._...._...._,~_._._._._ _ _,__;...,..J'-',-'-'-'-'-'----'-~ 
0.2 0.5 3 5 10 30 

::i r..-? ?lltitt Ic (mA) 



§: .. 
<..> 

200 

100 

50 • f4i 
-R 
-< 30 

10 

300 

§: 
J 100 

11111 
f4i 
-R 
-< 50 

20 

2~--~,-____,-..,--,-..,-.-,-.,.,-----,--, :r.• ..,:Vf/1:11!! -- 9;, 

lE=-lmA ---- Cie 

o f=455kHz 

-.!! ll=Ta=25'C 

.. 2SC380-R--+-+--+----+-+-+-H----t-------+---
------i""~t--+-+--l-~~!::::=-::--.-<;r ----------l----

t<•' 0. 5 r--- --1:_-- _______ 2SC380-R+--
" 0 --- ---0 
~ F-- -- y-+---+------< 

~ 0. 3 \-----"'d---+----t--1----t++-++-----+--+--I 
n Yj--i--t-1-+-l-+.l-.I--_ 
-R 
-< 

t( 
,\ 

"' " li-, 

0.1 L___ __ __J__ _ __J_____l__J___l--+---LI--f.:------'---;!-;;:--' 

l 3 10 ~ 

::> v 1? • .:q ·1 ?r.~\ll'.J± VcE (V) 

31-----<----i-----l-<-----!--l---l--i--'- "' ~ •y l1i<l1!!+­
IE= - l mA 

1-----l----l------!-<-----+--1----1--:-1-- f = 10. 7MHz +-I 
Ta =25'C 

9ie 2SC380-R 

0 

TTTy 

·' C;, 2SC380-R n o.5r--~----r---;--;;.:;.;;;::::;;..,.,;~;;:l;;;;;;:;----J---t----i 
-R 0 
-< y 

20..-----..----..---,-----.,-,----,-"T""T-,------,-~ 

.%. •• , ?=1'11:11!! 
IE=-lmA 
f=455kHz 

--1 .. 

-----c .. 
O 101---Ta =25'C 
.3 

...._ 2 S C380-Y'--+--l----l-l-+--+--l--+------l-----l---l 
~ J ........... 
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2SC380, 2SC380A 

5. 
0.05f--2SC~O-Y 

-O.l -0.3 -0.5 -! -3 -5 -10 

.;q .. ?'lltiiff IE (mA) 

300 

= -i:: 
;ii 10 

3 0.3 c .. ~ .Id:: P' 

0. l '-----'---'--...L-JL.J..Jc..L.LL.---'---'---.L....l...LI-LI.J 
-0.1 -0.3 -0.5 -1 -3 -5 -10 

""a ., ?'Iliff lg {mA) 



2SC380, 2SC380A 
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\II! 

;;ii.-??·.x.1,100~~ Vm Nl 
IYre J-VcE 

lf-----1---1--lf-l-1'--l--"_;1-f_ .x. ! "/ J1t:Ji!l--1-0 
IE= - l mA 

1----1---l--1-l--l-l-...LILI- £=455kHz -t---

0 

9,. = -90" 

Ta=25"C 

5 it----+--f---+-+l?~o~·~i;;:~t?------l-- · ·- ~ +-

3 

1 3 lO 30 

100 0 

500 

300 
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50 

I Yre f-VcE 

t-----1---l---'f--l--l-1-_LJLL- .x. ! ., ? *Jill t-­
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Ver.= 6V 
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:,.. .!L-
t- -5 I'- 50 r----t----t---t--11-1-+-H-1----1---1---1 
j1!Jl ~ 2SC380 R, 0, Y 
!l1 !l1 I 111. I 
~ -3 ~ 30t----+--+--+-+--1-+-+-H----i--1--1 

20 ~1-~--'---!3~-'-~5!;---J-'-..LI~l~O---.l--.130~ 
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q$ -5 ~ 
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J--Vcg=6V /' 

50l--£=455kllz Z 

-o.s 

-100 

:::: -so 
.; 
OH: -30 
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1( 
;., ... 
... -10 
t-

i -5 

'-3 

l-Ta=25'C 
301-----+--+--+-l-l---hf~+~+-----+--+--+--l-l-l-l-l-I 

~ V1 ... vr y 

~ ~·-~ v ~ 10 z 2SC380 'y_ ~ 
i 1----IYr,I 
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2SC381 ~y~~NPNz~g~~7~~~-~-~5~~~g 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

o F Mi:f:irainil5&'.~ilim Unit in mm 

O FM IF Amplifier Application 

• Cre ;0>1j,~1,,: Cre=0.65pF (Typ,) 

• Ccrbb1 ;0>1J' ~I,' : Ccrbb1 = lOps (Typ.) 

• ifli•:;IJffj~"ei"": Gpe=29dB (f=l0.7MHz) (Typ.)/Low Feedback 

Capacity and High Power Gain. 

:lil::k~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v 17 !fl • ~ - ;"fhi•EE 

I 
Vcso 40 v 

::z v17:!fl • .:i:.~ ,,,:!flrai•EE VcEo 30 v 
.:i:. ~ ,,, !fl • ~-7.fMl-m'.EE VEBO 4 v 
::z v17 :!il-m'.Vft; le 20 mA 

.:i:.< ,,,!fl.Vii IE -20 mA 1. Emitter 
2. Collector 

::z v 17 :!flm9': Pc 100 mW 3. Base 

~ilfffift TJ 125 oc JED EC 

f*;ff:iffil./i'. Tstg -55-125 oc EIAJ I TOSHIBA 2 -5B 

'11!5n~!tif1! Electrical Characteristic~ (Ta=25°C) 

Characteristic Symbol Test condition Min. Typ. 

::z v 17 !fl L'(>ii;lft[Vft lcso Vcs=18V, IE=O - -

.:c. ~ "' !fl L'(>ii;lf-m'.Vft: lEBO VEs=2V, lc=O - -
TI[Vft:'m:Vlttl•I~ * hFE VcE=6V. lc=lmA 25 -

1- 7 Y ;; v " Y nD7Bl~ fT VcE=6V, h=-lmA 250 -
1f!H~l&il c,. VcE=6V, h=O, f=lMHz 0.3 0.65 

Ccxrbb1 c. rbb' VcE=6V, lE=-lmA, f=30MHz - 10 
VcE=6V, IE=-lmA. 

m:1JflJ~ Fig.1 Gpe f=10.7MHz 27 29 

* hFE t1:. J: 1J r~O) J: ? t1:.7t:m L. m.&~:m L -c ~ 1J -£ 

-t. 
According to the value of hpg, the 2SC381 is classified as 

follows. 

Classification Min. Max. 

2SC381-BN 25 50 

2SC381-R 40 80 

2SC381-0 70 140 

Fig. 1 111.JflJ~ri:IU'.IE@l!Mt 

Gpe Test Circuit 

IE=-lmA VCE=6V 

T: C!)-@O.lmmfl UEW 20T 
@-@O.lmmfl UEW ST 
@-@O.lmmi' UEW 2T 
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Max. 

0.5 

0.5 

140 

-
0.9 

30 

32 

" ;i ~ 
::;! ::;! 
3 ~ 

"' 
c 
~ .., 
r 

~ 
::;! 

~ 

Unit 

µA 
µA 

MHz 

pF 

ps 

dB 



2SC381 
y~:!{ y Parameter (Typ.)(.x. ~,, 3'~jjg, VcE=6V, lE=-lmA, f=l0.7 MHz Ta=25°C) Common Emitter 

Characteristics Symbol I 2SC381-BN 2SC381-R 2SC381-0 Unit 

J...1J=x './!;<' ~ !il './7-. fhe 

J...11~:1: C;. 

ili:tJ=x './!;<·~ !il './7-. floe 

ili:tJ~:I: c •• 
nll{{:r.;~7 r:: !il './7-. I Ytel 

nll{{:r.;~7 r:: !il './7-.flL;f!jfi'I flt. 
5!f!f:z;~7 F:: !7 './7-. I Yrel 

5!f!f:z;~7 r:: !il './ 7-.flL;f!jfi'I Ore 

Static Characteristics 

1-H-++-HH-++-H--+~- 8i 1-H·++-H-+~ 
H-t-N-t-++-t-+f-H·'--'::t 3.00'-++-H-+++-4-+H 
H-+-t-N-++-t-++-t-t- o-J t2SQ+++-++-HH-++-I 

"" ;;;:16 JI' 200 
0&' Jt;l#J_J 
~ ,;:-121 15 

H-+++++H"); 
t-+t-++-t-++-H-1-'1-+~-'+ -¥¥1-++-H-100 

t-+t-++-t-+t-++-H-+ t1 --!8r-H4+-HH-++-HH-++-~ 

1B=50µA 

soo~~~~~~---~~TT~l1~IT 
I-0: ~ ., ? Jtrt!J1-H-H-t+---+---+-++B-+N+r-++ II I 3 

300 VcE =6V J rr'·tt 
t-f =10.7MHz ~ R 1);! 

Ta=2s·c / Y.v d 1 

100'i===i:==i:=i=mm~_L_~~_L_rtt:tt=tt 
--7-if 

~ 501t---t--+-H--bH+h7'-7-Fl--t-+-l-H-++ 0. 5 

u 30 ]7JL1, I/ BN 0.3 ;; 
• l----t-A---h-l-Y+J4-H--+,.-.Lcy~-l-,.J.d C;. ,\, 

~ Vyvf V~0 2 
to( IO·~~~.L~~~l~~~t8!1~0.1 .-... ~ ; 1 . ·- Tr 0.05 ~ 

1---t:'-'"f--l--+-i-e+++--+--+-++++++< 
f----t---··>--+-t-t-H+f----4-+--+-l--H-++l 0. 03 

0. 70 0.41 0.27 mu 
11.5 8.2 7.0 pF 

10 13 19 µu 

1. 1 1. 1 1. 1 pF 

35 35 35 mu 
-4.3 -4.3 -4.3 0 

53 53 53 µU 
-90 -90 -90 0 

500 l'.J ~ ., ;?;4Jl!l-
300 VcE =6V -

Ta=25°C 

! 100 

i 
•' F--=.__j 

~ ~~ 50 
; 

30 

10 
0.1 0.3 0.5 I 3 5 10 

::i .-1 ;?1\tlit le (mA) 

I Yfe I, Ore-IE 

soo-------------
1----L--l-l--l--l-WCW----+ J. ~ '' ;? Jl<rt!J 

300•'--->---l-l--l--W-IC-W---+-VcE =6V 
f =10.7MHz 

1---+---l-l--l-~1-1-1---l-Ta = 25°C 

BN,R,OoJf;iJ! y 
lOO~~EEEEWaE~~~tamt lOO ';' s '[:: . ly,.Jl::z"l=t±±±l±J 

..§ 

_i:_ 
t< 
:.. ... 
,,_ 
~ 
llll 
!ll 
~ 
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30 

10 

-i7 
l7 

J7 

~ 

llll 
lll 

,___,__;-L.L.~Y~,~~•-+--+-1--l-l-++J-3 ~ v v 
l,__~'---'-L.L..l--W-l.L.~-'--'--'--'-'-LI.'-'-1 

-0.1 -0.3-0.5 --! -3 -5 -10 

30 



2SC381 

200 

'5 100 
3 

50 

30 

10 
4 

500 

300 

~ 100 
t( 
,'\ 

"' 50 

10 
-0.1 

I Yre I, flre-VcE 

.x.• 'Y?~Jf!! 
J, =-lmA 
f =10.7MHz 
Ta =25"C 

u~ 

BN,R,O ;Jl<iifl jy,,f 

6 8 10 12 

.::>v??•.J:. • .,n.itEEVcE (V) 

I Yre I-IE 

.J:. ,-i::,j'~jj!\ 
VcE =6V 
f =10.'lMHz 
Ta=25"C 
0,..=-90' 

BN,R,0 31<J 

IY"I 

-0.3 -0.5 -1 -3 -5 

301---t--t-+-t-H-++-l---t--f-+--f-++-H-1 

0.51---t--t---+-t-t-t+t-lr---1--+-+-t-t-t+H 

~~~.1--'-~o~.3.--i-~o.~s...u.~1!---'--_43-l--!,-L..LL_~w 
.:r. ~ 7 :i'lllil'. r. (mA) 

20 

10 .'.'... 

1 
14 

-10 

~ 
~ 
~ 
"'1 
r< 
;,. 

"' 
"" ,._ 
m 
l!:1 
li:E 

200 

~ 

p 
..3 100 

..,. 
~ 
t( 
;,. 

"' 
"" ,._ 
jl\!! 
l!:1 
~ 

i 160 

~ 12() 

...!!. 
~ 

. ~ 80 

"' ~ 
,;\, 

n 
' *43 it 40 

50 

30 

S. 
$ 

'O 
0 

-118-

o. 

o. 

I Yre l-VcE 

.J:.'! ·1?~:11!i· 
h: =-lmA 
f =10.7MHz 
Ta=25"C 

=I= o,.=-90 

BN,R,O ;!!;Ji~ IY .. I 

6 w " 14 

:iv??· .x." ·1 ?rJl11tEE V-ci< (V) 

Yie 
1 

BN i--
5 

R-i--
3 

0 

Pc-Ta 

'-I 

' ' ~ 
1' 

.... 

40 80 120 160 20G 
• Pilf!llill.IX Ta ("C) 1 



~~~~NPN~v-7~~7~~A9 
SILICON NPN PLANAR TRANSISTOR 

07 v I:: PIF 1, 2 !3t~itillfl 
OTV 1st, 2nd Picture IF Amplifire Applications 

• jl1/jjflj~-C-t : Gve=33dB (Typ.) (f=45MHz) 

• llli-'i/.ilnl AGC %'1tti>~ ~ '. , /Excellent forward AGC characteristic. 

:ft::k~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::? v !! fil • ""-.AF.Ji'iilEE Vcao 40 v 
= ~ ,, fil • ""-.Af!.i'!IEE VEBO 2 v 
::? v !l fil '11'.Vff: le 50 mA 

= ~ "'fil'll'.Vff; IE -50 mA 

::? I/ !l fil !M9<: Pc 200 mW 

~Mili!ll£ TJ 125 ·c 
{Jjl;fffffil)J£ Tstg -55~125 ·c 

'C~at.1!1$~ Electrical Characteristics (Ta=25°C) 

Characteristic j Symbol \ Test condition 

::? I/ !l fil L- ~Hl!T'!l'.Vft Icao Vca=18V, IE=O 

= ~ "'fil L-~lllJT'li[Vft hBO VEa=2V, lc=O 

ii!lV!E'm:vftJti$~*- hFE VcE=lOV, Ic=4mA 

r 7 :/,,; ..;.- ,. :/ ml!Blfll: fT VcE=lOV, lc=4mA 

""-.Ailtti' 9 m:J1i: rbb1 VcE=6V, IE=-2mA, f='30MHz 

H&H:I: Cre VcE=lOV, IE=O, f=lMHz 

f[)Jf!J~ Fig. 1 Gpo VcE=lOV, lc=4mA, f=45MHz 

AGC '11'.Vft* hoc Vcc=l2V, f=45MHz 

* f[:1J'f!J~ti> lc=4mA (.l)~Q){ffi[il• G 30dB r ti>:5~t;::,tQft":5 le Q){ffi[ 

2SC382 
Unit in _mm 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-5B 

\ Min. Typ. Max. Unit 

- - 0.5 µA 
- - 10 µA 
30 - -

. 400 600 - MHz 

-

~ 
30 Q 

----- 1.2 pF 

32 40 dB 

0 

8.2 10.8 mA 

le measured by circuit shown in Fig. 1, when power gain, reduced 30dB compared with that of le at 4mA, 

Fig. 1 'flt:;fJ'flj~tQ .l: V: AGC %'1tillU~@lli* (f=45MHz). 
Power Gain and AGC Characteristics Test Circuits (f=45MHz) 
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2SC383 ~u~~NPNzt:9*~7~~i..--~•~~~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

07" v t: PIF -~~:lil!i.IH 
O TV Picture Final IF Amplifier Applications 

• ~jflji'4J.-C-i": Gpe=33dB (Typ.) (f=45MHz) 

• tj'.fa~'iliift:tf!filf!l$Q)W£•ttt.i>)'i!1,, (f=lOOMHz) 

:ft*~*' Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:z v ? !J • "' - ;;r.. rd.Im.EE Vceo 75 v 
:z v ? !J • .::r. ~ ,,, !J fYlfl.EE VcEo 40 v 
.::r. ~ ,,, !J • "' - ;;r.. fYl'fl.EE VEBO 3 v 
:z v? !J'i!filE Ic 50 mA 

.::r. ~ ,,, !J'i!VlE IE -50 mA 

:z v? !Jm~ Pc 300 mW 

~il-$&13t TJ 125 ·c 
f*ff:&l.Jt Tstg -55~125 ·c 

-~~~M: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol \ Test condition 

::t v? !J L. ~~·VlE Iceo 

.::r. ~ ,,, !J 1., ~~•mt IEBO 

Wi:V!Efl:VIE:ltt~ili$ hFE 

::t v? !J l±l:fJ~:I: Cob 

"' - ;;r.. tJ.tt.i• IJ gm rbb1 

r 7 :,-;;v a Ym!~~ fT 

fl:fJfU~ Fig. 1 Gpe 

:z v? !J • .::r. ~,,, !JfYl~5fll~ VcE(sat) 

"' - ;;r.. • .::r. ~ ,,, !J rd.l~:fllm.EE VeE(sat) 

Fig. 1 45MHz fl[:fJflJ~ll!H~lfil~ 
45MHz Gpe Test Circuit 
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Vce=lOV, IE=O, f=lMHz 
VcE=6V, lE=-2mA, 
f=30MHz 
Vce=l2V, b=-12.5mA, 
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VcE=l2.5V, IE=-12.5mA, 
f=45MHz 
lc=l5mA, Ie=l.5mA 

Ic=l5mA, Is=l.5mA 

Coil date 
0.35mmj6Cu Wire 
L=l.2µH with M·S Core 
<D-@ 3.0T 
@-@ 6.ST 
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Uqit in mm 

~ l1 
:;: 

::l "' .,; 

" Si ..., 
r 

~ 
:;: 
~ 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-58 

Min. Typ. Max. Unit 

- - 25 nA 

- - 10 µA 
20 - 100 

0.8 - 2.0 pF 

- - 25 Q 

300 - - MHz 

29 - 36 dB 

- - 0.2 v 
- - 1.5 v 



Static Characteristics 
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2SC385A ~u~~NPNZ~9~~7~~v-7W~5~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

O'T vi::· VHF 7- ::1. -7§'E11Hfl 
O TV VHF Oscillator Applications 

• (;ibl±l1JC:i"": Vosc=55mV (Min.) (f=244MHz) 

• l- 7 :/:/V' a :/JW]iJ1l~iJ>~~': fT=600MHz (Min.) 

fl*'.lE*! Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v " fl • "' - 7- rFii'l'!tEE Vcso 30 v 
::zv'1fl ·.:r.~ ,,,flfFii~EE VcEo 15 v 
.:r. ~ ,,, fl • "'-7-f,,i~EE VEBO 3 v 
::1 v" fl m111t le 20 mA 

:r.. ~ "' fl ~Vit IE -20 mA 

::l v" fl:J'Jt~ Pc 200 mW 

~iimltlfil.& Tj 125 oc 
fjj!:ff.tlfil.& Tstg -55~125 oc 

mma9~11:: Electrical Characteristics (Ta=25°C) 

Characteristic 

::z v '1 fl L >t> l!T~Vlt 

WIVlt~Vlt~$1iF¥ 

, Ha-%11UrEJtl$lli$. 

::l v" fl l±l1J~il: 

"'- 7-lrl:il' I) :11\;:JJc 
:Jflwl±l 1JJIEE Fig. 1 

Fig. 1 :Jfll!.&l±l1J'flEEmtl~@I~ 

Vose Test Circuit. 
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f=lOOMHz 

Cob Vcs=lOV, IE=O, f=1MHz 

rbb1 VcE=6V, h=-2mA, f=30MHz 

Vose f=244MHz 

Marker 

9 
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Unit in mm 

5.8¢Max 
4.95¢Max 

~ ~ 
~ :E 

I-'-'--+--'-'+--~· ~ 

1. Emitter 
2. Collector 
3. Biise 

JED EC 

EIAJ 

TOSHIBA 2-5B 

Min. Typ. Max. Unit 

- - 0.5 µA 

20 - -
6.0 - -
- - 1.5 pF 

- - 35 Q 

55 - - mV 



Static Characteristics 

In OmA 
16 20 

.r.,.,?JH!! 
Ta~25·c 

0.8--------~ 

250 

> 200 

3 
ri: 150 
'll< 
~ 

"' "' 100 :. 
n 
t4' 
;it; so 

-127-

0 
0 

t- -

£'. 

t-

25 

2SC385A 
Pc-Ta 

-H 
I 

- -r-: 
' 

N h 

IS-

!'I 
I 

j-: ~ 

50 75 100 125 150 175 

f.ll~i.\l.l,i>'. Ta (t) 



.,2SC387A ~u~~NPNit:9~~~~~v-7B~5~~~g 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

07vt:UHF7-::i.-7~~.m 
O TV UHF Oscillator Applications 

• r 7 :.t:/Y !!! Yf.ll~~ii>i111i1t,: fr=1200MHz (Typ.) 

• 930MHz -e+?1-t.>:9H*l±l1Jii>t4~.h.£-t': Po=8mW (Typ.) 

(f=930MHz) 

:ft:*:~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

';:? I/ !l !J • -"-7-11-irta: VcBo 30 v 
';:? v !l !J • .:r. ~ ,,, !J rl'lima: VcEO 15 v 
.:r.~ ,,,!J ·-"-7'1!.irta: VEBO 3 v 
';:? I/ !l !J'm'.7* le 50 mA 

.:r. ~ "'!J 'm'.Vli IE -50 mA 

';:? I/ !l !J £fi9c Pc 200 mW 

~~$lffi\..Jjt TJ 125 ·c 
f*:ffU Tstg -55~125 ·c 

'!~Ml~~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

';:? I/ !l !J L- '(> Wfftmt: lceo 

.:r. ~ "'!J l.,'(>fl;Jf'm'.Vft IEBO 

';:? v !l !J • -"- Arl'li•a: VcBo 

@:Vft'm'.Vlt:Jtllflii~ hFE 

r 7 Y ,; Y !!I Y mJ~il( fr 

-"-7-!Ail' 1J ~m rbb' 

';:? I/ !l !J !±11J~:lt Cob 

9e*l±l1Jft1J Fig.1 Po 

Fig.1 3£~!±11J'i11J?JIJJ~@l~ 

Oscillation Power Output Test Circuit. 

Tunin1 
Stub 

VcB=15V, IE=O 

Vce=30V, h=O 

VEe=3V, lc=O 

lc=lOOµA, IE=O 

VcE=3V, lc=8.0mA 

VcE=lOV, h=-8mA 

VcE=6V, IE=-2mA, f=30MHz 

Vce=lOV, IE=O, f=lMHz 
VcB=lOV, IE=-lOmA, 
f=930MHz 
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Unit in mm 

= ~ 
::;: . ::;: 
:'! ~ 

.s 
::;: ,._ 

r 

= ::;: 

:'.f 

1. Emitter 
2. Collector 
3. Base 

JEDEC 

EIAJ 

TOSHIBA 2-5B 

Min. Typ. Max. I Unit 

- - 0.5 µA 
- - 100 

- - 10 µA 

30 - - v 
20 - -

650 1200 - MHz 

- - 25 Q 

- - 1.5 pF 

- 8.0 - mW 



Static Characteristics 
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~ ~500 
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·B ---+---1 -l·-1---t----1-+---1---+---< 

200 

12 e-_;, ·~ .,I ,, j~ /iii +-+-+-+---t--+-J-+--1I1--+-+--+-t-+-++-+-+--l 
f-T a =25°C 
1--+-+--<-l+-+-+---l-+-+-+--f-'sod:._4oL so10-1--+--1-+-1-+-> 

-4 
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~ 200 
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i---l--+--+-+-+--+----li---li--+--+---1---li---l--+--+-~ ~ 7- !,, j~ -
r-J 5-t--t-+-+--+-1---t--+-+-+-+--+--+--t- Ta = 25 ·c --1 
~ lOOMHz+---+--<r--+-+---+--+--+---+-+--r-t--1---t---l 

b.N 

~x N t-..,20~ 

N ~500 

-060~---'~-+c-'--l--l-~...L_.L-+-.,___,---'~~-9~00__,___,_-1-740 -~ -w w 
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2SC387A 
Yrtrf 

Jml;';J!\::1::.-7'"?.?::.-7. g,., (mu) 

'-0.6 -0 4 -0 2 0 0 2 

OH ~_::r;<,til lOO'lf--+-1--+--I 

H Ta= 25 °C · 2Jo.-11r-+-1--+--1 
1-+-1--+--+-1-+-t-+-1-1-ado·--+-<---+--< 

l J. 

i< -2 ~ 
·'- 600 [I_ 
;: I/_ 

t -s 100' "'v_X--H:+-i---+---l---I 
! J11 
m ]_ 

soo;r x 
-41-+-t-t--+--+--+fl-A---~f-l+-I-~--+-+--+~ 

f=900MHz 

J 

Yre-f 

iJt!j;';)!l:or::.-:?'??::.-7. g,. (mU) 

'-2.5 -2.0 -1 5 -1 0 -0 5 0 0 5 
O l-- ]" ~ ..,. .? =Bl: :ttl\.+---1--+--1--J1--+.--1-+--1---1--J-1---1-"""l00H-

1-- Ta= 25 ·c !Ji ~o+-+--

S -2 10w. 001--1-1;-
..§ 

~[';'::: 400 
H--t-t-t-t---t-i-++-H-+--+-1..-.:-ti<::~""5001-1--1-f-1-+-1 

i< - 4 .k::~6 0 
~ ~ +-1-1---1-l---l---1-+--I 
"" ~ 7 01+-t-+-t-t-t--l-+-t-t--+--l--l 

"' -6 -6~ 800 ·t 1-f' ~ f =900MHz1--+--11--+--1---11--+--1---1---1---1---1---1---1-...1 :1 ~h= -i:ni +-+-+-+-+-1-++-1-+-1---1--1--1-+-1~ 
m -Sf-+-+--1-+-+--+-+-+--1-+-+--1-+-+--1-+-+-l-+--l-l-+-+-I 

Yre-f 

lllili\;it:>:--?"??:-7. 9 1 •• (mo) 

;· -4;:-:;o-,-.._.,...--;:2:::..o -.--r-T-+o -...-.-.,....::20~~-....:;'°~--.:..:::&o 
OH--+-++-+-+-1-+-++-+-+-1-+-+l ~i.:, 1~1&-1 
H--+-++-+-+-l-+-+-l--+-l-l-+-+Ta=25°C 
I--+--+- 900,~P.O-+--+--+-+-i--+-+--l--+--I--.__.___.,_,___, 

j -201-1-1-800.~ .. ~"' .~· >--+--+--+--+--+-<--1---i---i---+--,,_,__._,__. 
~700~~-~~:\,.<"'k;+--l--l--f--1---l--1--1--1--f-+-l--+--l 

... l---le-4---l-600,i~~l""~,....,~ji$tt;l:t:t!td 
i< H-+-+-+s~O'-l'><. 
~ -40H-+-l-+-+--+~1~"'--'l'a..i.:,-1-+-+--+I• = -2mA+-l-
'l'- aoo~o~J-r----1;.....-::::::t-~~,==-+--f-+-+-+-+--1 t ,....._ i.. x""i-. -x;;: -4 
1)1 io0'1-'f"o...J--1-+--l--I-~ 

~ -60 1' 
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~U~~NPNI~9*~7~~~-~%~~~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 2SC387A® 
OVHF•*~m OUHF~~~m i!f~I~ffl':/ 1J-~ 

0 VHF Amplifier Applications O UHF Oscillator Applications Industrial Applications 

Unit in mm 
• r 7 '/:; '/ " '/ r.;1~~!J:["1:ji, '· 

fT=lOOOMHz (Typ.) 

• !±lJJ'UI);:!J:1J,~c', 
Cob=l.5pF (Max.) 

11l:k~:Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
----------· 

:1 I/ 7 !J • .-..: - 7- IUJ~[:E v CBO 30 v 
--·-----------·--------·-- ----- ------1·----·---·----·-

:1v7 !J • = ~ "'!7Fa9'il'i'.EE VcEo 15 V 
------ -··------· -- --------------1-------1--------
=~ '}'!J • .-..:-7-lkW~U:E VEBO 3 v 

------ - 1------1-------1-----
:1 v 7 !J~i'ilt le 50 mA 

______ " _____ -----------1------1--------
h -50 mA 

:------1-------1----
Pc 200 mW 

----·-------·-----·----- --------!-------1----
Tj 125 

-------·--~-------------!------- ---------
Tstg -55~125 

~5U1¥-.J!M'tt Electrical Characteristics (Ta=2G°C) 

Characteristic Symbol Test condition 

oc 
oc 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-SB 

I Min. Typ. l Max. I 
- 0.5 

Icso 
VcB=15V, h=O 

-- --·----------·-· -----1----1----1----1 
- 5.0 

~ :1 
0 "' "' .,; 

" ~ 
<i 

T 

~ 
~ 
.; 

Unit 

µA 

µA 
Vcn=15V, h=O, Ta=65°C 

----1- -----1----1----1----1----
L: no VEn=3V, lc=O - 10 

-------~------------·-----------'-------------- ______ , ____ _ 20 50 - 1---____ , __ 
hrn V m:=3V, lc=SmA 

- 0.6 

I 

::t v 7 3' • = ~ "';<F,.\J~;fm~_Vcg(sat)_J __ I(J=lOmA, h=lmA __ . ____ ,. __ -_ 

.-..:-.7- · = ~ "'!7Fw1t!c!%1Jl'[EE VsE(sat) [ Ic=lOmA, h=lmA__ I - 1.2 

r 7 '/:;-:.-- " / ff;JiJJ'l~ h V CE= lOV, IE= -SmA I 650 I 1000 -

I - 25 

- 1.5 
""-7-fl.l\l!> 9Mm 1-rc.-1',.1,,h'. VcE=6V, h=-2mA, f=30MHz I 
::t v7 !J/±l:;fJ~:li Vcs=lOV, h=O, f=1MHz 

100Mllz>:'il1' 
C, 30pF 
C, !OpF 
c, 4000pF 
C.- lOpF 
C, SpF 
C, 30pF 

200MHzl'rlJi1' 
20 pF 
!OpF 

2000pF 
20pF 
SpF 

20µF 

IOOMHz1H1f'\-' 2QOMHz:4i.i•f1.; 
1·2r.~ 2T 1/2 T 
2-sr.1 2T 2T 
Hra1 2T 1/2 T 
l-4nllr< ~ 9mm !Omm 
L, 0.8mmp 0.8mm~ 

m.1 ·1 -'i:·irH~ j,tt;1 ., ~rn*.:il 

32--~~~--,--.,.-,--,-1.,...,..-r;rr---,--, 

t=nu~~Vccfi=9V~} . 6 f = 100 

~ 11 -~viz 
241---1---1-~.uzr.-+-1-+++------+-+-+-H+H+--+---I 

--·~----f'l+-l-l-l-1-1-1---+--++V c-Hc =++9+f--V l---t-1-11 
f-----+-----t--+-++-H+f-----tl-:::-----t±:::-1-~1=-1"'._6 ( f ~ 200 

@- 3; MHz 
~ 16f-----+-f-+-+J..~P::=--t-f--t--t+Htt------t---l 
w- 1..-1 ;f::.1 
+:'. ~ 
~~ 

I 
v 
v 

I MHz 

I Q 

pF 

C, 4000pF 
L, 0.8mmi! 

2000pF 
0.8mm,! 

filU .,"Clfollll.. 
6mr.)j&~·t'..· 

Smltl)h~~'C.' 6mm?~,L· 
1·2ra1 3T 2T -0.l -0.5 -1 -5 -10 -30 

HU., "<>Will. 
8mn>}~,(., 

2·3Fa1 I 3/4T IT 
J.41Jl 4 1/4T 2T 
HnUi:~ I2mm lOmm 

.:i:. ~ ., 1 '>ILVIE h (mA) 
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2SC387A® 
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~· "' "' " 11 

60 

40 

20 

Static Characteristics 

"-' •/ ?!i:;J1!! 
Ta=25"C 

Static Characteristics 

H-1-++++-+-+-+=<-H-t-H-f-+-H-i-HH-+-H-+-H--I 

m+t+itt::l"'-.S .toommm:m:ttmm 
1-t-1-H-+++-+-+"' <.>+++-t-+-1--J-t.-,H-+-++-H-++-t-H 

H-+++H-+-'-+++-+-++-L+cH--f-++++++-t-H 

, · to "'n ..-1 60 9-·:tt++:m::t:tmm H-+~'-1-+€ ~ '\...LJ 6 t-t-HH-+-t-+-t-H--< 

.. H- J±tLap; H-4 1.5't++-.e+-H-++H 
0 ·0.9_,_· -+++-++-H 

f-H++++++-++1--2 
0.6H-t-++-H--H 

1 ~~ F-H Is OmA 0.3-

1.21-, -8+-+j-4 +-+;ijO 4 8 12 .16 
..-.:-7-lltVlEis(mA) :iv:J?·:r.<·1?r.i 

H-++++-t-H-+Jl±:J 0.4\;!J l!i'.Ef VcE (V) 
H-1-H-++-H-++i-t-l ,\:a' 

1-- -t 0 8~ 
[J:.j ·vcF.~w v1 · "'- "'- ~ •1 ?<JlJJ!l. 

-.~BJ~ n ~ ' .;~ T, - -;;t I 
- • :> 

- -- I I'{ 

±:!_1 I I 
Hf Bil -- "( 

lc-VcE (Low Voltage Region) 

f Vi ~ --t--+--t--+---+---+--+--1 t--B =1-0-4. J~m-+.J..---+-+-1 
~V _Lt--+-t--+-4 
o~ 

< 
.5 

0 -
l;t 
lll' 

"' "' " n 

0 0.4 0.8 1.2 J.6 2.0 
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Static Characteristics 

lc-Vci;: (Low Voltage Region) 

i--+-+--l--l--l--l----+---+-+---+-+-+-~-+--1+-1+---11--1--1 

f-+-~ -f---<f--f-.--+--+-+-+-f--4---+-+---l:r. < '/ ? w j~ --+-I 
1--1--1--1---+---+---+---+-+-+-+-+--+---+---l Ta = 25 °C -H 

6 

I s=0.15mA 

L 
o~ 

t-i-1 

0.4 o.s ]. 2 J.6 2.0 

lc-VcE(Low Voltage Region) 

.I.~'/ Jjj;t@. 
1--+-1---<--1--+--+--+-t---+--+-+---+-__,_, Ta = - 55 'C 1--t--i 

601--1--;--o--l--t--t--t-t---t---t-V--r:F9.+--+-1---<-+--+-+--+---1 

v+-

I B 0.3mA 

0 0,4 0.8 1-2 J.6 2.0 
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·2SC387A® 
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J..)J::i;_,;?'?j!/7-. U;,(mU) 

)i[i.f;G;;!;::i / 7"? 1' :..- 7, Y,, (mU) 

-1.0 -0 75 -0.5 -0.25 00 

t- ,.,) __ 1J;1I T-t-+--+-t- -t-t-+-t-+-+--+-+--l 
t- Ta =25"C 

li-:=---2mA 
1--t-t--t---t-· --

t-1·-+-+H-~-+-+--r-t-t-+-i-r-t-+-J--+--+-+-+-l-2.0 

+-+--+---;- -- -r-+-i--r- CC! 
l-t----t-t-1-- -±-r--Ji--LCT1 

L-'-'--'--'--'--'-"-''-'-"-'--'--'--'-"-'-'-'--'-~-2.5 
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~y~~NPNZ~9·~7~~v-~8~5~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

07 v t: PIF A•~1'1g.m 
O TV Picture IF Final stage Amplifire Applications 

• f.liflj~"t:i": Gpe=33dB (Typ.) (f=45MHz) 

• ~,fl1t~mV!fJ:ttlfil*ll)jj[;MlM;.ti>Jl!1,, : lc=4-16mA (f=lOOMHz) 

A*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::r v 11 ~ • ""- 7-r.llm'.EE Vcao 25 v 
::r v !1 ~ • .:r.. ~ .,, ~ lm'ltEE VcEO 25 v 
.:r.. ~.,, ~ • ""-7-fhi'i'1tEE VEBO 3 v 

---
::r v!l ~TtVIE le 50 mA 

---·-···--
.:r.. ~ .,, ~-Vlf IE -50 mA 

--··--
::rv?~tll9<: Pc 300 mW 

~itfll)ilfil.!f( TJ 125 ·c 
~:ff'.ilfil.11£ Ts•g -55-125 ·c 

-~~~1!1; Electrical Characteristics (Ta=25°C) 

Characteristic \ Symbol j Test condition 

::r v !1 ?I l..~l!tffflvtf 

.:r.. ~ .,, ?! l.,~l!l)lf'if:Vft 

rn:t"AE'flvtfttilfil* 
::r v 11 ~ • .:r.. ~ .,, ~ rrJJ~;f1l'ltEE 

--·----
""-7- • .:r.. ~.,, ~ff;ll~:fllfitEE 
::r v !1 ?I !fl JJ~:il: 
""- 7-Ytti> IJ gj)t 

I- '7 ;/ ~ -;,- " ;/ JmiBlf!( 

'm::1JfU~ Fig. 1 

Fig. 1 45MHz 111JfUf4J.illll'.XE@lilft 
45MHz Gpe Test Circuit 

·~t 500 

r~ 
~ 
"' 

IOpF 

rr'. 

lcoo 

IEBO 

hFE 

VcE(sat) 

VeE(sat) 

Cob 

Tbb1 

fr 

Gp• 

7["10pf 

* 

Vee 

Vca=lOV, IE=O 

VEe=3V, Ic=O 

VcE=12.5V, lc=12.5mA 

lc=15mA, le=l.5mA 

lc=15mA, le=l.5mA 

Vca=lOV, fa=O, f=4MHz 

VcE=6V, IE=-2mA, f=30MHz 

VcE=12.5V, lE=-12.5mA 
Vcc=12.5V, IE=-12.5mA 
f=45MHz 

10 500 10utput 

Coil ·date 
0.35mmj1Cu Wire 
L=!.2µH with M·S Core 
<!HID 3.0T 
@-@ 6.5T 
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2SC388A 
Unit in mm 

1. Emitter 
2. Colloctor 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2 -SB 

Min. Typ. Max. Unit 

- - 25 nA 

- - 10 µA 
20 - 200 

- - 0.2 v 
- - 1.5 v 

0.8 - 2.0 pF 

- - 25 Q 

300 - - MHz 

28 - 34 dB 
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hr.-lc 
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:.r 
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jsl!!!l"' 
JL 17 
J.s +-+- IO-+-+-
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0.20 

0.15 

0.10 
I 
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12 16 
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1" 
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II 
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~~~~NPNZ~~·~7~~~-~~~5~~~~ 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

OVHF.:t.llJliffl 
O VHF Small Signal Amplifier Applications 

• r 7 :/,; -;,- " :/ flll7Bl~il-~\,' : fT = lOOOMHz (Typ.) 

• *llf:m~titrj'~ "' : NF=3.0dB(Max.)(f=lOOMHz) 

•Co xrbb'iJ>rj'~ "' : Corbb1=6ps(Max.) 

:ft:*:~:Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::r v!l ?I· ""'-;i,fl,l'JMEE Vceo 30 v 
!---------

::rv!l?l·.:r.< .,, ?lfl,l'JMEE VcEO 20 v 
-

.x. ~ .,, ?I • ""' - A fl.i'ill'.EE VEBO 3 v 
-------- ---

::r v !l ?lmmt le 20 mA 
----

;J.:.. ~ "?!'!UM IE -20 mA 
--

::r v !l ?I lft9<: Pc 150 mW 
--- ------·-----

~-itflllililiJJt TJ 150 oc 
-----

f*tHlll.lft Tstg -65~150 ·c 

-~~~M: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::r v !! ?I L- '(> WT'ilit lceo 
:;r:.. ~ .,, ?I l.-'(>WT~it IEBO 

itl?'.t~Vltit¥*1iiifl hFE 

::rv!l?l • :z:. ~ .,, ?I riaitlfll%1:l'lftEE VcE(sat) 

""'-?'. . .:r.< .,, ?I flaitlfll ;i;-om:EE VeE(sat) 

r 7 :/yY a :/J;!ijrBl~ 
:f;-(i:y--

£;{2)--
Ccxrbb' Cc rbb1 

::r v !l ?I l:l:ttJ ~:Ii: Cob 

1t!'.1Jfij~ GPe(Fig.1) 

*!Elfi'!i~ NF(Fig.1) 
' 

Fig. 1 1ft1.JfJJ~. *llfi'!i~?J!ll~@~. 

Gpe, NF Test Circuit 

Vce=20V, IE=O 

VEe=3V, lc=O 

VcE=lOV, lc=2mA 

lc=lOmA, ln=lmA 
------------

lc=lOmA ,le=lmA 
v CE= 10v-;-1;,;,-=--2mA 
-y,;;;;..-fo~=!:i;;_= -!Q!iiA 

V ce = lOV, IE= -2mA, f =BO MHz 
--

Vce=lOV, IE=O, f=lMHz 
---- --

Vcc=lOV, IE=-5mA,f=lOOM!iz 
VcE=lOV~f;;;.,-:..--:-z;'!::~--- ----
f=lOOMHz, Rg=150Q 

L,,I., 
6mm1'·~·(• 
0.75mm~JIU .. , "1-<t 
1-21111 3T 
l-31Rl 6T 
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2SC390 
l!FaI~ffl 

Industrial Applications 

Unit in mm 

!. Emitter 
2. Base 
3. Collector 
4. Case 

JEDEC T0-72 

EIAJ TC-7, TB-9C 

TOSHIBA 2-sc 

Min. I Typ. Max. Unit 

- - 0.1 µA 
- - 1.0 µA 

40 - 200 -
- - 0.6 v 
- - 1.1 v 

600 1000 - MHz - 1500 -
- - 6 ps 

- 0.5 1.0 pF 

25 30 - dB 

- 2.0 3.0 dB 



2SC390 
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Static Characteristics 
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Vc•=IOV 
0.8 ';{ j 
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t-vcE =lOV t-t-++r-++---t--+-+-+--+--1-H+---+--4 
Ta=25'C 
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.§ 
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4 
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1--

Ic-VcE(Low Voltage Region) 
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~ 1' 
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~~!1=10V +--
f=SOMHz +--
Ta=25'C +--

s: 
1' 

-0.05 -0.l -0.3-0.5 -1.0 -3.0-5.0 -10 -30 
:r.~·1?11l'.m h(mA) 

4H-1HH_,_..,o -
.H 

20);1l:Jtt:J;:tJ::t!jjj::j;jj±tii±1~oiit1t2ttt1t4ttt106ooj1sjj:±:J20 
;A.;IJ:::J /?"? ?' /7, ?;. (mU) 
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..§. 

,li' -20 
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Yre-f 

Jllli{I;)1lf:J ,_, ?'"? ?' :.-- ::<. ?i. (mU) 
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IE lmA ·']i~ 1 ' ., Jlli'Jil 'L 
_ Vee· lOV 

Yfo 'lfe+ibfe 

Ta 25'Clffl 

ffFfE83: 5 

" _f 50~1'.t 

ID 

2SC390 

Cob, Cre-V CB 

4. 0 ti:in -
C.b 

f=lMHz 

'\ Ta=25'C -

I- r::; 
:t--~§; 1.0 1---c .. 

0.1 
0.1 

ho iS 
7-::<.o/~1¥;Jil1 ~ 

7-;<..Jt1~'1 

0.3 0.5 5 10 20 
::it--??'· --<-;<.rJJ•l[fE V ca (V) 

Yre-f 

~ 

f-1--1'-l-t-+-+--+--+--+-+-+-+-.f-l--~I - 0 .4 ..o 

1-1- -+---+--1--+--l--4-1-+-t--t - -+--200 ~ 
1-\--1-l-J.-+--l--l--+-

~ -0. 6? 
l---1--t-+-~-+-l--l---+-+-+-+-+->-+31 - ~ 
le-+- -~-t-1---t--l--+--l--+-+-+- -·l--
1-1---1--t-+-+-+-l--l---+-+-+-+-~4~0~0_µ_~- 0. 8 

IE=-5~All, 
H- -i-- --l---j---'-+-+-+--J-'--Jjj~ I 
L-L-l-.J.-+_L-l--l-...L_L_-'-+-+-L_L__,_:_i_l.O 

Yoe-f 

~ 
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. 1 

34 

30 

o:; 26 
3 

J 
22 

l!i: 
~ 
f:: 
1lli 18 

14 

Gpo, NF-I& 

~,,~LJJlh 
VcE=lOV 

1-l=lOOMHz 
..k1 Ta=25'C 

A7 
~ .. 

Ill 

IL 
II 
~ v 
;...J NF -1--1-1 

Rs=l_f_OO 

!00.1 -0.3 -0.5 -1 -3 -5 -10 
"'".,;?'tit~ l& (mA) 

NF-f 

12 1-T"' rrm_--4--1--l--1---1-1-+--l-I 
Vrn=lOV 

10f--Ta=25'C 

I-Rg = 500 @ 800 MHz+----'----1--'--'-'-~ 
Rg = 500 @ 500 MHz 

81--Rg = 750 @ 200 MHz+--+-+-+-+-++-H 

~ 1-Rg= 1500@ lOOMHz-i---+-+-+--1-7-4-1-.i-! 

! 61--l-l-+-++++-~~-f----+--+--+-171+-+-JH-1 
~ V7J11V I •1--1-+-+-H-1+-~-+~+->11---!.H-+-++1 YV1 

~~o_._~so-'-.1-J...L10~0~~'---3~00-'--5Loo-'-'-'-'-'1000 
,Wi&I& (MHz) 

-30 
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NF-Rg 

030'::--"~~~~l~00~--1.._..,,~-o-<...,,J~~ol-LJ.~l~k~-'---'~-'-~5~ku.J.~l~ 

fillt•i.ttit Rg (O) 



~~~~NPN~~-~-~~~~~g 
SILICON NPN PLANAR TRANSISTOR 

OVHF, UHF"*RF~~i.lfl 
O VHF and UHF RF Amplifier Applications. 

• fl&*lE~m~-e-t: NF=4.5dB (Typ.) (f=SOOMHz) 

• i®i'li::tJfiJ~c:'-t: Gpb=lOdB (Min.) (f=800MHz) 

•Ccxrbb1 ;/J~1j,~1,,: Ccrbb'=3ps(Typ.) 

• Jllil!~~AGC!Wf~;IJ:@'.;f!,-C\,'7.J : v AGO =7 .ov (Typ.) 

:ft::k'.iE'.~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z vY ~ • -'"'-7-.raima: VcBo 30 v 
---------------1------------ -----·-------

::z v Y ~ • = ~ .,, ~ r.r1ma: v CEO 20 v --------------1-------1-------- ---··----·--= ~ .,,~·-'"'-7-.~Ea: v~o 3 v 
--------------1------1------- --- ---

::z v Y ~ ~VIE Io 20 mA 

= ~ .,, ~Wi'.VIE h -20 mA 
--------------l-

::Z I/ Y~tffi1': Pc 150 / mW 
J~ifffl.lflill.& _T __ J ____ , ______ 1_5_0 ____ / ___ ° C--

-i!il:----:ff-flill._!it __ ----------i Tstg _:_65--,:._,1so--1--;;-C--

~~Hf.J~11: Electrical Characteristics (Ta=25° C) 

Characteristic Symbol Test condition 

::z v Y ~ L~tJOfy'i@:ffrE Icso Vcs=15V, h=O 

Min. 

________ , _____ , ___________________ , ___ _ 
= ~ .,, ~ L~N'fT'aj'.ffrE hso VEs=2V, Ic=O 

-------1- --------------1 
j][VJE'l![VJEJ:tfll$/;\i:{K hFE VcE=lOV, Ic=2mA 40 ----------------1------ -----------·--_____ , __ 

2SC392 
5iif~I~.lfl 

Industrial Applications 

"' "' 0 

T 

2.54¢ 

Unit in mm 

5.8¢Max 

4.95¢Max 

I i 
'!'----'-

0.45¢ 

1. Emitter 
2. Ba.<;c 
3. Co11cctor 
4. Case 

JEDEC T0-72 
-------1 

EIAJ TC-7; TB-9C: 

TOSHIBA 2-sc 

Typ. Max. Unit 

0.1 µA 
--~~ ----

1.0 µA 
---··--

300 

::z I/ ;.' ~ • .:r. ~ 'Y f' fH9_10:fl:J~a: VcE(sat) Ic=lOmA,ls=lmA 3.5 V 

"'"' - A • = ~ .,, "' rarn8:t1T~a: 
r 7 Ys/v,, :/mliJ:li~ 

VBE(sat) Ic=lOmA, ls=lmA 1.1 V 
------- -----·------

fT VcE=lOV, h=-2mA 600 800 MHz 

Ccrbb' VcE=lOV, h=-2mA,f=80MHz 3 5 ps 
--------------1------ f--- -------

?1ili~$}1: Cre VcB==lOV, IE=O. f=livIHz 0.30 0.40 pF 

V Ace : Power gain decrease 20dB from the peak value. 

-143-

dB 

dB 

v 



2SC392 
Fig.I SOOMHz ~-A:ti:f:!!! • ~:t.J;f!J~ • ~1BNli:ti!!~~lfillE& 

Gpe, NF Test Circuit (SOOMHz Common Base) 

16pF 

r----1 
I : ~-JV~ 
: *Shield 
I 
I 

RFC 

!OpF 

Output 
100 RL=SOQ) 

. rj!OOOpF 
ipF 

rl1ooopF . 

VAGC +Vee 

30 !-----+---+--Common Emitter-

1----+---+--IE= -5mA 

61-~~-+-~--+~+--f-+-+-+N_,,.,. 

2 
10~0---~--30~0-~750~0~~~...,.100·0 

mlilt~ f (MHz) 

Fig.2 SOOMHz .r. ~ "J 1':ti:t1!! • ~:t.J;flj~ • ~'lii':J:li:ti!!tl~ffili& Fig.3 500MHz .:c: ~ ·~ 1':tl:f:!!!. ~:t.J;f!J~. U'lir:J:li:ti!!tl~ffili3 
Gpe, NF Test Circuit (SOOMHz Common Emitter) 

~-JV}: 

Shield 

,;;~ )J2~!1' 
resonance 

v2oJ1<m 
resonance 

;;;~r· 
0 

!00pF 
I~ , 

+Vas +Vee 

Static Characteristics 

VcE-!OV ~ fy l 
li.s o.~5 t-t-+-

,\I Io.050 
f-+-+-+-+-i_\\ I o.02s 

fo=OmA 
0:4 o,.2;i: o 10 20 30 40 

1- «.--7. 711'.i~m- :i "J y . .:i:. ~ ., ? r.i·'ltfE 
1-+-,IB ,(mlA) 0.4 ,,._~ VcE (V) 

~T~·~=~1~oo~·c~~.k::2j ~ > 
t=:: / 0 8 ,;,-:; 
i--t-25J_"':'.:2~- • ~ > .L ~ 'Y ?jj;;Jl!J 

I I_ A I J_~ Common Emitter 
I-; Vn;=JO".Il.2 i ~ Ta=25"C 

'( ~ 

Gpe, NF Test Circuits (500MHz Common Emitter) 

+Vas 

1000pFl1 

o.01µFI 

+Vee 

L, ; 5mmql x 22mm llJV " '1"jf,ijj:~/Si!ver Plated Copper Bar 

L,: 4.5x27xlmm jiJ!;>( .,,+~iiiJflj(/Si!ver Plated Copper 

Ci. C2: 1~16pF 1::°7. ~y::i:,,-7:,,-~/Piston Condenser 
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lc-VcE 
12~..,...,-.,-,~~~,,..,...,-,_....-,..~I.,.....,,,--. 

.:i:. ~ •y :9~:111! r-r-t-i--r-t-i--tt-'c::P--tl20 t-+­
Common Emitter -l-H!--1~-l""'Fl-++l-l-H--I 

10 Ta= 25'C -+>'f"k'-t--t-+-+-+-t-t-+-i~l+-t-+-1 
l-+-l-+-t-17'+-1-l-+-1-~+--±:;;;....\-l""'!-110t-+-

2 ff+-t--j-jr-+-+--+-+-+-+--+-+-t-_,Ie = 2~A-H 
J_ J 

01-+---+-+-+-+--+-+-+--+-+-+--+-+-+--i+-+olfj-

0 4 8 12 16 20 



~ 

300~~~~-,-,c-,-,.-,-,.~--...---,---.,,-~-...--~-, 

:r.:: 'Y J'Jl1'Jt!l 
1--+--+-+-+t++++---+-t-H-common Emitter 

VcE=lOV 

giL.1 _ __i_o~.3,-Lo~.~5LLI~1L.o,..--1--;;3~.0"'5~.~o_J_J.~1~0---'---;;30 

::r t.-? ? t!tiilt le (mA) 

3000 

1--:r.1.J~Jt!ll r 
Common Emitter 

6 1000 
.j;; 

1--VcE=lOV 
l==Ta=25"C 

llll 500 ~ 
Ii@'. 
;.. 300 

1-- L 

y 

v Cl 
"' .:-. 

:;.. 
,\ [7 
~ 100 

50 
-0.1 

s 
~ 

.iO 

I'( 

:--

"' r-
~ 

*" ~ 
>< 

-0.3 -0.5 -1 -3 -5 -10 

A.11 ::r /' :Y? ? /' 7. 9% (m!J) 

-8 0 8 16 24 32 40 48 56 
o J_ J_ J_ ~-7.WJt!l 

-8 J_ IE--lmA~ Common Base 

-16 

-24 

-32 

-40 

-48 

-56 

-64 

-72 

-80 

-88 

T II Vca=IO~ 
r=,_..r.--+--+--+-<-+-+--+--t-ll .... y,.= 9;b + Jbib 

1 Ta=25"C 
~1rl-l-f =;'+-.l-+j?O-Of-M+Hz-+-V+-A---1 J_ 

1-~1:0d -fH 
r-+-' 990} i"1 
1--+--t_SOO 

~oo'+-+--+-t-+-+-+-+--+--i 
h 500'+-t-+-t--+-t-+--1 

~ f--t--1--~----+--+--+-<--l"l'~+-+-t-+-+---+-I 

f--;-t---+--+-+-<--+-+---+-1-t>. .. ~~._-400-t-t-

..l 5 

t-

-30 
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300 
f- :r. ::I., )w1l!!TT 

Common Emitter 

f=lkHz 
.! 100 

..c: F=Ta f-
25·c 

0 - ~ 

1 
0 

j 
5 

-0.1 -0.3 -0.5 -1.0 -3.0 5.0 10 30 

Cob, Cre-Vcs 

s.o - T I l:'-+-+-++1+-----+----+-+-H-+-H+---+-+-+--l 
30 1 IE=O 

. r--f=lMHz 

f--Ta=25"C -t--H-H+--+--t-t---t-'H-+-H----+--+--1--i 

I'( 
,\ 

"' 11 ~ 01--1--1----i--!--!---f--+--+--+-+-+-+--+--+~-i-i~f-t--t t 1--1--1----i--!-l--t--+--+-+-+-+-+-c---+-6Jbo 1!--r-
"[i -41---j-- .:r.~ ·1?Wit!l Vi 

f--1--- Common Emitter-+---+---+---+--+--+--700q' j-j-

-Sf--1--- VcE=lOV soo'.T-rt'-'-+-+--1 
t----t- Ta=25"C ~ 

-12H- Y•i=r··ti~ J 1o~a 

-145-



2SC392 

9 ' 

o~~--'---'--'--'---'--'--'--'--'--'---'--,__'--' 
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

!lJ:!J::i /}''1 ?' /7. 9ob (mU) 

Yre-f 

-soL-~L....JL....J.,--l----'----'--L--L-'---L---='o-'---:1:--'---:f-:--'--='. 
-30 -20 -10 0 10 20 30 40 50 60 

9i. (mU) 

Yre-f 

;J!!{~;!::i-,,, ?"'1?'-,,,7. 9,, (mu) 

-1 4 -1 2 -1 0 -0 8 -0 6 -0 4 -0 2 0-0.2 

~ /, ~~ji!l I +-"-+--+--+---4--1--2100J 
Common Emitter- } ' 0 .4 

VcE=lOV 
Ta=25°C +-+--+--l--if--t-+30b -- 0. 6 

~y,..."_,=_9,-+.+_i-+·b_,,+--+--+--e--i-+~1-roJn -0.8 ~ 
--r~oill 

-LO K 
,\ 

"' -1.2 '" ·I' 

*' -1.4 !II)!! 
!ll 
*1 

1.6 

1.8 

r-+--t-+--r---+--+--r---+--+-+-7t1l+-

~"1 
~-+--+---+---+-<--l-900AV 
I- J.L 'LiL_ +--t-

1--+-+-+-f"" lOOOMHf4f"-'-'t:2l'-+-_,_-l--+--l -
_.,_clF~. =~--~5_m+A __ -+"2'-+---•l-+---t-- __ I-+---

2.0 

J~ 
<en11 
~ ~~ 
f:: ~m 
.,~ 
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I-.--.:- 7.1lUt!l -1--~~-7 1 J i_+-+-
so 1- Common Base .e-!=400MHz 

I- v CB = 1 OV -+-+--l-'1\."-1--1--1--l--+--' 

O 70 1-Yfb=91b+jb1b -+-+-+-~-!-+-+---~ 
.5 I- Ta=25°C i\ 
.E 60 t-t--;t--i--t--+--+-!--+--l--fl\.4,500+-+-

K,' 501--f--l--+-+-+--1--1--1-.1--1-+rs:...:u.-1---1 
" 600 

~ 401--1-·-,_;~=~=~:1:!:tt-.=~~=j=j=:i1\:79:,:0~0 
t f---lc--f--l--!---i--1--1--1-f':l-'!f'~~-x_j_ 7?~ }-­
~ 30t-t--l--i--t--+--+-!--+--l--l-~l\-1-l--l--I 
i f---l-+---1---1--1--1---i---1-_j__j--1.I: \"-~s:oo1r--

.1-o.1-o. -~ 
20 v ')\ _j-1--

17 "" ;--+--
101-+h = - lmA+-+--1--i1--+--+-+-~J-1.>1--1 

t-l--i--t-+-+--+-1--1--1--11000- ~~ 
')' 1200 

-40 -30 -20 -10 0 10 20 30 

)ltif~J!::i /Y'1 ?' /7. 9.fb (mu) 

Yrb-f 

~{~)i::J '/ Y'1? '/ 7. 9cb (mU) 
-1 0 -0 8 -0 6 -0 4 0 2 

0 0.2 
-

I-"'-- 7.!l€:t'ih I I j 

t Common Base TII T 

lh I- VcE=lOV 
f=4oo'liJ. +;,H - Ta=25°C 

1--yrh= 9rb+jbrh TT 150 IT t 60~ 
700 

80~ x 

1006 
9~~ x 

p v 
1100 p x 

1-t--h+-V-\lQ1: 1 
1-t-J1r-5mA v 

17 

1-t-J p~ ..... rr 
J.-X H} -£1 t7 

f Ht IT 

TI- I k" 1 J.--1 

-0.4 

0.6 

0.8 

1.2 

1.4 

Gpe. NF-IE 

121-- .I. ;r., ?'"ktk II J 
Common Emitter -+-"+-1-----1---1--Gpe +--

IOI-- Vcc=lOV ~ 
R,=Optimum V !>. 

I-- f = 500MHz 

0 
..§. 
"f 

.<> 

K ,, 
"' " ~ ;.-
!ii!!! 
l!1 m 

SI- Ta= 2s·c -+J?~~V++i+---1--1--+-.+-+-h\+.J---1---1 
Fig 3 j,,.-' 



1---1---+-t-t--+-+-+-++--+-r--1"-t-t-t-VcB= lOV -
30,o-~---+--+--+--+-+-++->+---+---+--+-t-t--t-f =BO MHz -
~ '1'.a=25·c _ 

] 10'§~gb..i:::s11~mn1m 
~ 5<1--+--+-+-+-+-t+'N.:----1-t----i-+++-r++-+--+--I 

i:Q' 
.3 

~ 
~ 
~ 
'1111 
'111 

(.) JS: llJ_ 
31----+--+-+--IH+++l--~--"lof"".~'b--HH+++tt-~-t--1 

1.~~~1§ 
0.5'-:-_........,::-'-::--'-::'~~---'-~'-7.l....1..l-Lf::--:--'--:! 
-0.1 -0.3-0.5 -1 -3 -5 -10 -30 

;J;. ~ "'/ ?11tit IE (mA) 

Gpb. Gpe, NF-IE 

0 u lli l l llill!I ] 
-o·~.3;;-'-'-'-'_._._..1.no-"'-n3~.o......-.'-'-'-~10::----'-_-3~0,-l--'--'-'_..u,i,10~0-.i......J 

12 

10 

8 

6 

" 
2 

0 

;J;. ~ ·:- ? fl lilt IE (mA) 

NF-Rg 

;J;. ~ ., ?~;I& 
f---1---+--t--+-+++t+----+-t-t-r Common Emitter -

f---1---+--t--+-+++t+----t-i-t-t-IE= -2mA -
f=lOOMHz _, 

f---l---+--t--+-+++t+----+-t-t-rTa=25"C 

2 
v 

10 30 50 100 300 500 lk 3lc 

f,l-!}l&U.tfl'ii: R, ( 0) . 

2SC392 

3l---+--+-+-+-+++++--+---t-1-1t--~H"'F'l'tt-=:::t--I -
1 . .,,__...._~-'-:-'~~-~--:~~~-...---;;-, 
0.1 0.3 0.5 l 3 5 10 30 

:J v7 ?'llE VcB (V) 

NF-f 
6.---.-,-!~T-Trr,-----r,---.-,.--.---.T-r--r-i 

1--1-- VcE=lOV, l&=-2mA v 
Ta=25"C 

5t-t- { 500 f=SOOMHz JL 
1--1-- R _ 500 f=SOOMHz--t--i----i---i--,-,._,_.,. 

•- 500 f=200MHz .i_ 
~ 4t--t- 1500 f=lOOMHz--t--1--i--;---,~-+--1 
~ I 
z 31-t-1-t--t-t------tr---+--t-r.~..+--+-+-+, 
~ f 
~m 2t-t-1-+-+-t------t'--:::=--l""".,,..,,,.--tV'-t--t--t-t-+-I ;!II .....--

lt-t-1-+-t-t------1:---+--+-t--t--t-++-l 

o.~......,__,_~1:-;,-----''----;;::b:---'"-..~'--'--'-~ 
50 100 300 500 1000 

~llilfc f (MHz) 
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2SC392A ~U~~NPNI~9·~7~~~-~-~5~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR (TENTATIVE) 

OUHF*~~iliffl 
O UHF Small Signal Amplifier Applications 

• lt:1J;flJ~iJ>;:k~1,, : Gµe=lOdB (Typ.) (f=800MHz) 

• I- 7 :/:,/-/a :/fi'ilrBl~iJ>~1,,: h=1600MHz (Typ.) 

• R\l~!/§'::lil:iJ>1j'~"': Cre=0.15pF(Typ.) 

• *l'tr:f'~~iJ>1j,~1,,: NF=4.5dB(Typ.)(f=800MHz) 

lil::k:~* Maximum Ratings (Ta=25° C) 

Characteristic ! Symbol Rating Unit 

:::z v !I 17 • ""- 7.fl,,'ftt!E Vcao 30 v 
------

:::z v !! 17 • = ~ .,, 17 ri.imEE VcEO 20 v 
---= ~ .,, 17 • "" - A r"'ima: VEBO 3 v 

-----------
:::z v !I 17'f{tiifE le 20 mA 

= ~.,, 17ltll!E h -20 mA 

:::z v !I 17 m*: Pc 100 mW 
---

:ffilfffltffil.)!if TJ 150 oc 
tlil:f}{ffil_)!if I Tstg -65~150 oc 

~~~~;f·jg: Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I 
:::z v!I 17 L-'(>it'Tltm Icao 

= ~ .,, 17 L-t>it'TltV!t hBO 

l1lm'li1'!:m~~lli~ hFE 

:::z v !I 17 • = ~ .,, 17 Fdl~;fllltEE VcE(sat) 

"" - A • = ~ .,, 17 Fdl~;fl:lltEE VBE(sat) 

fT1 
I- 7 :/ :/ -/ a :/ fi'ilrBl~ 

h2 

;re~~· Cro 

1'[:1J;flj~ (Fig. 1) Gp• 

*ft'Nfm~ (Fig. 1) NF 

Fig.I 800MHz 1'[:1JflJ~. *ft'Nfm~mu~@li\& 

SOOMHz Gpe, NF Test Circuit 

Ci.Ca,CJ,C_..; 
, LhLa 

O.OlµFI 

;;; 0 Vcc 

l -16pF e :t. ~ "" >'f'>'"'t-
4 XlOXO.lmmilU.., ol:i!tl!t 

Test condition 

Vca=15V, la=O 

VEB=2V, Ic=O 

VcE=lOV, lc=2mA 

lc=lOmA, h=lmA 

lc=lOmA, h=lmA 

VcE=lOV, la=-2mA 

VcE=lOV, IE=-5mA 

VcB=lOV, IE=O, f=lMHz 

VcE=lOV, h=-2mA, f=SOOMHz 

VcE=lOV, h=-2mA, f=SOOMHz 
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imf~I~ffl 
Industrial Applications . 

2.54¢ 

Unit in mm 

5.8¢Max 

4.95¢Max 

1. Base 
2. Emitter 

3. Collector 
4. 'Case 

JEDEC T0-72 

EIAJ TC-7, TB-9C 

TOSHIBA 2-5 L 

I Min. \ Typ. I Max. I Unit 

- - 0.1 µA 

- - 1.0 µA 

40 - 300 -

- - 0.6 v 
- - 1.1 v 

800 1200 -
MHz 

- 1600 -
- 0.15 0.25 pF 

8.0 10 - dB 

- 4.5 6.0 dB 



500 

300 

0 

0 

0 

0 1 
-0.I 

5.0 

3.0 

3 

0. 1 

5 

Static Characteristics 

20 30Qfst 
FfVcE.=lOV 

200 
Ta 55"C i 

f15 
16 125 

100 fo5 
< 12 9 
E 85 - 75 :; 8 65 

ll;i 55 ,. 45 

"' 4 35 

" 25 

" !·=~ 
" "°"-~'~;)it 10~2(.!) 0 

8 16 24 32 
:::i V;7 j' • .;r: :;_ ·:.- :?nU1llJ£ 

0.4 YcE(V) 
...;.-Ta=lOO'CI ::;;: 

"'-'> 
E,-s'Sf258 0.8 '~~ 

~ >1 .:r.< ~?lt:Jtt 
-rf'f'j-"°lOV 

1.2 t( 1±1 
I !Bl 

"( 

11·~ 0/ ;4111!~ 
Va::=lOV h 
f =270MHz 
Ta=25'C -
~ 

~ 
;.-.-

-0.3-0.5 -I -3 -5 -10 30 
.:r.' ., >'ilrnt"h (mA) 

IE=O ~ 
f =lMHz +-
Ta=25'C 

c.,7_"'." 
c - h"'1frt!;Jl!J .• 7--"' 

t-+- ! T~~rg~fl!J 
~-~-:rJ -1-

~-#;ltb 

"' !'.... 
0.3 0.5 1 3 5 10 30 50 

::i v.:7? • ----;q!WA!'.l:E Veil (V) 

" :i: 

2SC392A 

500 ::r J_ 

1---J----jH+t+JH+--t-H+ttH+.:t. "- ., ?~fll! ~ fu=m 

::§:B~ll§~, 
0.1 0.3 0.5 1 3 5 10 30 50 

::iv :7 ?'li'.mc Ic (mA) 

sooo~-..-....--I'T"""l-,....,rrr,---,--,-T'lrrmi---.--, 

.T. ~ "/ ?jjl;l1!! 
3000f-T a = 25'C --l-U+-l-l--+--l--l--H-+-1-1+--t-; 

6 I -.i-!=F=;::;::t;Y~c,E-IOV 

J: ~ ~ 
~ 1000~~!j~~Hl~~~11~j!~~~ ~ E 
~ 500L-7--J..-~c+-+-+++++1--+-++-H-+1-1+--i1--1 
;~ 300~-+--l--l-+H-l-l+--+-++-H-++*--1'-1 
·" '" 

j 

1~0~.~1-...L-~o~.a~-..L.,,-o.~5l..Ll..L\--+--i;---'--;,-'-"-'~1~0---''"=o:30 
.:r. i; ., ?111'.it h (mA) 

20~~....--~~-.-...-.-.--.-.,-,,...-,--,-,-r-r.-.-rr-., 

I-' ;r.;; ., ?jjl;ft!J-1-.-l-+-l-f-l--+-+-H-+++-H-t--t-l 
I- VcE =lOV 
I- Ta=25"C 

161- Y,.=g,. +ib1j 

300!! 17 
f7J7 

4 1-1-t:f~=~20~0MrH~z"-++-l-+-1-++-t-t-r++-+-t-t-t-t-1 

0 . 
0 4 8 12 16 20 
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Yee-f 

10 1-':..k ;?~~ _t 
Li; I- :Vc8 =10V 

1-Ta=25'.C j~r i4--
1-11 .. =11 •• +i} ...... ~;,(/r-c H 

IP'. J....--t9oo 
~ ~00 

~ 1400 

8 

ff.'600 ~ 
41-4~~0 

400 

30J-
2 !<i='200MHz 

±1 1 
0 ll 1 
0 0.2 0.8 0.4 0.6 

lfl;IJ ::J;; ?'7 n, A g 0 • (mU) 

Yre-f 

J!~;i::J::-?"7?YA g.,. (mu) 

-o 4 0 z 0 0 2 0 4 0 6 0.8 
0 .:r." ~?fl'!jjj! J VcE=lOV . 

{1=~~H1z T.a=25'C. • 

sfr Yn=gn+Jbf<" 
'-0.4 

j -0.8 

~ .... 
t( -1.2 
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~ -1.6 

'*" "11 
.!!1 m -2. 0 

ll 
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ILi 

·4ho 
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700 

lL 
800 

.-2. ~-
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rr11 1000 

·-2. 8 

,... 

~IE=..:~ 

NF-f 

VcE =lOV 
t- h = -2mA-+-+--t--t--t-H-ti 

R1=ill~fili: 
Si--t T a<=25"C 

~ 41-+-HH-t~~-r~-r--r--r-ivl7t""t11 
lr.t 
z v 
= 3l-+-1-!4-+~~-+~+--tTj+-lt-rt11 
: L/v 

--1-/ 
2~+-1=:t=t::::::::::::~~-l--l-+-+-H~ 

-~~o...1-.1....1.~1+00..-~-'-~3~0~0--i.;·~so~o..-~.1iiiiooo 
, flflltlc f (MHz) 
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-10 
0 
I-
I-
H 

-1 OH 
H 

Yre f 
,llifii;;i:J ;..- ?";?? ;..- ;<. u,. (mo) 

0 10 20 30 40 so 
"'"~ ;J~jjj! ]_LJ] 

VcE =lOV 
T 8,=25'C 

i=' z<loM:l.rz t-.Y•·=~ .. +11>,. 

j. -20 
300: 

.: .... 400 
Jl 

~5 H-JE=-2mA 
llooli::r J. 600 

l><l 900 i-soo-i 7 

t-'4 IS! r?-
~ 

0 

-60 

0 -7 

14 "'"" -~ ?iiJjjj! 
1-vcE = 1ov +-IH-1-H+---t--r-r-t-H-im 

121- f =800MHz +-J-+++t+---t--t-t-t-tt111 
T 8 =25'C 

A.;IJ&ti~l!t Sie(Inpeadance Chart) 



l±l:tJIX~;tf*~ Soe(Inpeadance-Chart) 

Gmax.-f 

24 

2 0 

_lGml VcE = lOV 
>-----+\+--'----1----'-+-+-l--+-+ h = -2mA 

_1 Ta=25'C 

16 

'iP 
3 
C> 12 
~ 

G2m11x 

~ 

8 G~ 

4 

N 
0 
100 300 500 1000 3000 

lil!llli:l& f (MHz) 
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~ H-+-++-H-+---t== 
-ti 

(lt) 
G,. .. l:lGo, G 1,.,., G 2 ... xc?lfOl:~t. < 
~7~9~7c?lAtiEl~Wntkh~ 
ntUt:!tillJ\'U:t·t c.., t.:!Rf1:1ig hGfrJ 
:j~-e (SJ ,~7;1-,?tlll<,-Cli-:c?lt.1!1:: 
:;t-<n~nG. 

2SC392A 

Is 1. I' 
G .... =10 Iog(1-1s,.1•) (1-ls •• J•) 

Gol±A:tJ I: liltitson-c·R>t-;iJAf t.U!fl:i!fi?hG 
)ill1JrlUit1JfiJ1lf.-C·li,:J'\;I:: J; 9 JfX. i? h. Go 

Go=lO log I Si. I' 
G1 .... uz•mt••~&•&ta..,t.:-~ 
:j!}-i? n G \lt:tJfljj!}-C·li(j\I: J; 91§.X.. i? tl. Go 
1!! t.S;, l:lAti &:lltf,-l\l&-c·;, Go 

1 
G1mu =10 log r=r~ 

G~uUftWmt••~&-~f-..,t.:~~ 
MGnG•n"~~*~~t91i-X..i?tl.Go 
1!! t.S., l:l tl:l n &:llt!>¥.l&-C· ob Go 

1 
G 2max =10 log l- j Soe !• 

~sl]t1Jri>J'llth'fU1!1'S .. l±'J'~ 1, "l-C-:.tl. t: 
l!\\rll:t'-'o 



2SC394 ~~~~NPN7v-7W~7~~A~ 
SILICON NPN PLANAR TRANSISTOR 

Oiil!iJil~:t.~Mim 0 F Mffl!~1$!:itUlm 
O High Frequency Amplifier Applications 

O FM Frequency converter Applications 

• fl£~Vlt~ttil> J::\, '. 

• rf£~::r './ti'? .?l './.Ail>*~"' : gcb=9m('.5 (Typ.) (f=lOOMHz) 

• r 7 './>/>/a './)ilJYBl~iJ>j\¥1i1,,: fT=200MHz(Typ.) 

:ft*~*& Maximum Ratings(Ta=25°C) 

Characteristic Symbol Rating Unit 

::r v? .?l • ~-.AIY:lfllE VcBo 35 v 
::r v ? ?J • .:r. ~ .,, ?J Fdl11.S:: VcEo 30 v 
.:r. ~ ".?r. ~-.AIY:IU VEBO 4 v 
::r. v? .?r 'ili'ilt le 100 mA 

.:r. ~ ".?r'ili5ff: IE -100 mA 

::r v? ?;~'.'.#: Pc 200 mW 

i'&-€rtmflfil.lt Ti 125 ·c 
1!Ufilfil..l!t Ts~g -55-125 ·c 

-~~~ii Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition 

::r v? .?l L~IJeJT'ilt'ilt I coo Vcs=18V, IE=O 

.:r. ~ ".?l L~IJeJT1\ti'ilt lEBO VEs=2V, lc=O 

r 7 './y-)' a './)ilJYBl~ fr VcE=lOV, lE=-lmA 

::r v? !; l±l:JJ~ll: Cob VcB=lOV, lE=O 

hn;(l) VcE=l2V, lc=2mA 
i«i5ff:1\tmt1l!limiifii * hFE(2) VcE=lOV, lc=O.lmA 

CcXrbb1 Ccrbb1 Vcs=lOV,lE=-lmA,f=30MHz 

* hFE(1), (2) ici ~r~O)J: ?ic5t~L. m.11~~vc~ ~ "£-t. 
According to the value of h,s(l) and h,E (2), 2SC394 is classified as follows. 

Classification 
hFE(l) hFE(2) 

Min. I Max. Min. 

2SC394-0 40 80 16 

2SC394-Y 70 140 28 

2SC394-GR 120 240 48 
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Unit in mm 

1. Emitter 
2. Collector 
3. )3ase 

JED EC 

EIAJ 

TOSHIBA 2 ·SB 

Min. Typ. Max. Unit 

- - 0.5 µA 
- - 1.0 µA 

100 200 - MHz 

- 2.0 3.5 pF 

40 - 240 

16 - -
- 45 75 ps 



2SC394 
y :iE~ y-Parameter (Typical) 

(N (::i:..:: "Y 31~:111!. f=27MHz, VcE=6V, h=-lmA, Ta=25°C) Common Emitter 

Characteristic Symbol Typical Unit 

J<fJ::J.'./f;l!l!;Z'./:7. g;. 1.8 mu 
.A.:tJ?f>l'.t C;. 25 pF 

l.lf!1A~7 r.:: !;Z'./:A I Yre J 0. 34 mu 
l.lf!1A~7 r.:: !;Z './ ;;.w:m:fl3 8re -90 

Jl~f:i:>~7 f.:; !;Z './:A I Y1e I 29 mu 
Jfif,.~7 r.:: !;Z './:At'i:;tl'l:fl3 81. -28 

j±\:;IJ ::J. './ !;Z. !I !;Z './:A 9oe 100 µu 

1±\:tJ?f>l'.t Coe 3.2 pF 

(B) (::i:..:: ,,, 31~:111!, f=50MHz, VcE=6V, lE=-lmA, Ta=25°C) Common Emittr 

Characteristic Symbol Typical Unit 

.A.:JJ ::J. './ !;Z• !I !;Z './;;. 9;. 3. 1 mu 
XtJ?f>l'.1t. C;. 20 pF 

l.lf!1A~7 r.:: !;Z'./:A / Yre / 0. 69 mu 
l.lf!1~~7 r.:: !;Z ~o .. W:;t!lfEJ 8 •• -90 

Jlm:iiA~7 f.:; !;Z './:A I Y1e / 27 mu 
Jll¥!1~~7 r.:: !;Z './:At'i:;t!l:fl3 81. -40 

1±\:JJ ::J. './!;Z• !I !;Z './:A 9oe 180 µu 

1±\::JJ?f>l'.t Coe 2. 8 pF 

(C) (~-;t..~:f1!!, f=27MHz, VcB=6V, h=-lmA, Ta=25°C) Commn Base 

Characteristic Symbol Typical Unit 
J-..jJ:. :/ !;Z• !I !;Z './:A ?;b 26 mu 
.A.::JJ?f>l'.t C;b -70 pF 

l.lf!1A~7 r.:: :9'./:A I Yrb I 0. 18 mu 
l.lf!1A~7 r.:: !;Z './:At'i:;t!l:fl3 8rb -120 

Jim:if,.~7 r.:: :9'./:A I Ytb I 29 mu 
J®!1A~7 r.:: !;Z './:At'i:;t!l:fl3 ()fb 152 

l±\1J ::J. './ !;Z• !I !;Z '/:A Uob 100 µu 

1±\:JJ?f>l'.t Cob 3.2 pF 

(D) (~-;t..~:f1!!. f=50MHz, VcB=6V, h=-lmA, Ta=25°C) Common Base 

Characteristic Symbol I Typical Unit 
)...::JJ ::J. './ !;Z• !I !;Z './;;. 9ib I 19 mu 
J...::JJ?f>l'.:I: C;b I -33 pF 

i!f!1~~7 r.:: !;Z'./:A I Yrb I I 0.23 mu 
l.lf!1~~7 r.:: !;Z './:7.&;t!l:fl3 Orb 1. -120 

. JllfjiA~7 f.:; !;Z '/:A I Ytb I I 27 mu 
111¥!1~~7 r.:: !;Z './:7.&;tl'lftEl ()fb I 140 

i±l::JJ ::J. './!;l' !I !;Z './:A Uob I 180 µu 

l±\1J?f>l'.:I: Cob I 2.8 pF 
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2SC394 
(E) ( .....;:-.A~:im. f=lOOMHz, Vcs=6V, IE=-lmA, Ta=25°C) Common Base 

Characteristic Symbol Typical Unit 

J.,..11 ::! './ !f !I !7 './ 7- 9ib 17 mu 

J.,..11$:!i cib -11. 5 pF 

ilti1~117 r" !7 y;;. I Yrb J 0.32 mu 

ilti1~1!7 F" !7 './7-i\l:;t§~ Orb -115 

im1~~7 r" !7 './7- I Yfb I 26 mu 

llml1A~7 r" !7 './7-i\l:i'~~ 01b 135 

U:\11::!'./!7.!I!7'./7- 9ob 250 µu 

l±\11$1,: Cob 2. 7 pF 

(F) (.....;:-.A~:im. Vcs=6V, h=-lmA, Ta=25°C) Common Base 

Characteristic Symbol Test condition Typical Unit 

J.,..11 ::t ":/ !7. I' !7 ":/:A 9ib f=lOOMHz 17 mu 

J.,..11$:!i cib f=lOOMHz -11. 5 pF 

ilti~~7 r ~ !7 './7- I Yrb I f=lO. 7MHz 0. 12 mu 

ilti1~~7 r" !7 './7-i\l:i'lcl~ Orb £=10. 7MHz -120 
f=lOOMHz 

'.i(£l'ffe! ::! './ !7. !I !7 ":/ 7- IJcb £0 =110. 7MHz 9 mu 
v0 =100mV 

U:\11::t'./!7•7 !7 './:A If ob f=lO. 7MHz 27 µU 

U:\11$:1: Cob f=lO. 7MHz 3. 6 pF 

Static Characteristics 

~T•o 

:::1 32 

,:q: 
""'24 poo, 

~ 180 
"1'~ ;~ 160 

~ 14?2w;,A 6'.<:'\ 
ni" 100 

8 
8060 

40 

32q +-,2t0, /~O.-, ,s~ 0 8 16 24 32 
--:-:<11tilf. ls (µA) =iv??·.:r..~·.,?fHI 

0.2 'i!tl± VcE (V) 
:§'. 

0.4 "'-;:-e 
'"..i 

"'' •1?"1::J& 
-VcE=6V 

0.6 ~.:: Ta=25"C 
«l:ll 

0.8 lil!H' 
'( 
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l-li--1--l-l--l--+--l--+--l--+-+-t-1--+-!-1~11!! -t­
t-li--1--1-1--1--+--+--+--l--+-+-t-1--+ I&= lmA -1-

-1-j 

'S SOf--'H--+--f--+-+-l-+-++--l-t-11-t f=lOOMHz ~ 
..... ..!!,. Ta=25'C 
',ft.r :9 

~ th- 30 l--t-1--1--+-+-+--+--+--+--l-+-l--r-t-+-+-t--+--+--t 
.! t< 

0 :-. 

*'"' 
~t 
>< ~ 

9ib 

. -R 
>< 101-t-1--l--+-+-t--+--+--+-+-+-l--r-t--l-+-+-+--+--t 

s._.__..__._.__.__.___..__,_....__._....__,__._..__._,__.__.__._~ 

2 4 6 8 10 12 
:> i-?? • --;-.Ardl11i'.IE Vee (V) 

....... -.+--+-+-+--+--+--+--t-+-+-t--t-t---<- .A~J:\!! t-
1-1--1--+-+-+--+--+--+--+-+-l--t-1-+ l&=lmA t- .-.. 

,1 0.51-1--1--+-+-+--+--+--+--+-+-l--t-1-+ f=l0.7MHz ~ -SOO : 
Ta=25'C 

~ i 
~ ll.31-11---t-+-+-+-l--+--+--+--+-+-+-1---t--l--+-+-+--+--1-300 t< 
·~ :-. ... ... 

l 

-~ o.s 

:f 
"' 0.3 
t< 
;,. ... 

::iv??• --t-.AJl\l'll!E Vee (V) • 

I Yrb j, tlrb-Vce 

,,, 
!<­
to­
~ 
!!! 
;!ll 

1-11---1--+-+-t--+--+--+-+--+-+-t-11-+ .-.:- .AJiftl!! +-I 
l-i--l--+--+-l--+--+--+--l--+-+-1-11-+ IE = lmA -t--1 
t-it-1--+-+-t--+--+--+-+--t-+-t-11-+f=lOOMHz+-I 

Ta=25'C +-1-500 ~ j ..,..,, 
N-.... 
~· 

HH-l--l--l-4-+:=F=i=+-+-+-+--+-+-11-14-+-l-aoo 

2SC394 

'S 
.! 

~ 
t{ 

·' ... 
Hf ,,_ 
I-
l!lt 

J 

0. 

0. 

0. 

I 

_l J 
0:2 0.3 0.5 -3 -5 -1 

:r.' ., ?lltil!! IE (mA) 

I Yrb j, Orb-IE 

3 o--r--.-.,--,-.-rrr..---r-..._-i~r-;r,-rJj-'{..r-Jllli-m1 ,-3000 

t---t--t--i--.1-t-t-t-t+---+- VcE=6V 

f=l0.7MHz 

1 ~~E!~amE~E~T§a-§2§5Et~133-1000~ 
5 t---+--t--hH-H++--+--+--+-++++<H-500 ~ 
3 

I 

f1 ~ l---+--+--l-f..!..l+t+---1--t...LG-.j-j..++-l-l-300 !;I 
IY,bl...-1 I{ 

~ :-. 

~ : 
~~~~~~~~~o,~,~~~~~-100 ~ ~ !!l 

o.o 5 t---+--l>'::<'l,_,H-H++---+--+--+-.j-j..~~-50 ~ 
~ 0.03 t---t--+-+-11-t-H++--+-+~~f++f.1H-~ 

0.01 ."-:--~-=o.'="a......,.o'=".s...._'-'_+1-'--'---a~'""-+5..u."-_Y1010 -0.l 

.,_ < ., ?'li!:lit IE {mA) 

I Yrb j, tlrb-IE 

s...-~-T.,.--:-i-,.-.,.-,...,.,-,-rr--.--t--ir--r.-rrn-500 
l-""-;t,JlJ11! 

ai--- VeE=6V -+--+-++-+++----+--+--+-+-+-1-1-1-t-aoo 
f=lOOMHz f-Ta=2?t .... ..... 

. !<-

to-
"- t- O.St-----+--+---+--+--+-+-t-t-;-1 y,:zl_,,,.'l---+--l-+-+-+++-t-50 
I- !Ill 
1'11 !!l v I­
m ~ o.a1----+-+-·+-+-+-t7'!'9----1:--+-t---r-H-H-t-~ '1 ~ 

al! 0.1 
'~ ;!ll ·-·~ ~ l---l--t-1.........- "' 

t.05 ,:. 
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2SC394 

t--t-1--1-t--t--t-t--+--+--+-+-+--+--+---<- ;<.ij:;:f.1!! +-1 ~-"' ;<.~Jtll -J-H-t-1--H---tn;;;-Tt--::J;."'f-i-t--t-H 
1--1--1--1-t--t--t-t--+--+-t--t--+--+--+- lE=lmA -+- I- VCE=6V _,__t-t--Hc-H----t-IY!b:;;il .,...,,.."+++++H 

f=lOOMHz -t- . :" 501-. f=lOOMHz-+-t-+-+-11-H--L--t.t"'""',L_"-i-t-t-+-+-11-HSOO ::· 
] 50 Ta=2St ·-+- 500 £ c t-- Ta=25't -+-t-+-+-11-H-L-7'--t---t-+-t-+-+-11-H e: 

1--1--1--1-t--t--t-t-+-+-+-+-+--+--+--+-+-+-+-~ ~-: 0 ... £ 'ill: ~ i-----t--+---+-t--t--H-t-t:;l'"----i--t--t-1-i-+-H-1300 '91: 

t< 30 llllbl 300 ~ ~ ~ ~ 
... t< ;,. v t{ 

"" ~ .... lL 81b ~ ':.' l ,,, :r.. Y1 --,... ,,, 
- :111----t--IJLb..c.."t---t--t-1H-t+----t--ll--+-H-i-t+ilOO ,,_ 
t- 81b ~ ~ L t-i lOt--+-1--t-+-+-t--t--t---t--t-+-l--i--t--+-t--t--t--t-1100 m ~ 5r----t.l!'.:-;-++t-++t-t---+-+-++-t-+~ i 

l\lC r---r-t-t--t-t-+++t---t----+--t-++-1-H-lSO 

52L-'--'--'-~4--'--'--'-+6_...._,__,__8,__,__...__..__.lQ_.._.._,_~l250 

::1 i..-.?? •~-;<.!Ill~!± Vee (V) 

20~~~~-.--...,.-....-~~~~-.--.--.-...,.--....-..-.200 

-!._.:!;<,~J J 

IE=lmA 

lOl-1--1--1--1--t-t-t--+-+-t--t--+--t-- f=l0.7MHz-l- lOO 0 
1-1--1--1--1--t-+--+-+-+-t---t--+--t-- Ta= 25't -+-- .. ,.3 

£ 
t< 

l"'--l=HHH-t-t-t-t-t---t--r-r-t--t--r--r-rr-150 · ~ 

. "" li.. 
30 ;,. 

~j~ 
l.2~..L...l-..l-~4--1...L...L..~6,-J--'--'-~s~_.._,_,l~O...._....._~llO 

n 
-R 
i!I 

1--1--1-t--l--+-+-+-+-+-+--+--+--I-+--<- ;<.1!11.111! -t-i 
,__.o---<--t--t--+--+--+--+--+--+--+--+--+-+rE=lmA -!--I 
1--1--1-t-t--+-+-+-+-+-+--+--+--t-+ f = lOOMHz -t-i O 

Ta=25't -t-i SOO ..3 
~ 

1--11--11--1--t-+-+-+-+-+--+--+--+--+-+-+-+-+-l--1--1100 
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3r-----i--r-t-r-t-t-t-tr---t--t--+-+-t-t-t-H30 

·-0.1 

300 

100 

~ 
50 

J 30 

• ~ 
;::: 
;a 10 

3 

0.3 0.5 5 10 

,_,_!;<.~\&I 
I- VcE=6V v f=l0.7MHz 
I-- Ta-25'C 9ob]L 

300 

L-
IL 

v 
0 lL 

5 L Cob .L. -3 
I-+-"""" 

1 
-0.1 0.3 0.5 -3 5 -lG 

:r. ' .,, 3' llti>! IE (mA) 

t-"'-1~~ 
VcE=6V 

3000 

f=lOOMHz 
F Ta 25'C 1 000 

~ 
9ob !.£. 

~ kl v f1 

k'.'. 1 

C,b 
30 

r--

l ro 
-0.1 -0.3 -0.5 l 3 -5 -10 

.:q 'l'3'11:lil IE (mA) 



2oh.1~~'-=-~~~.a-1:-~o.7s.LL.LL!--~-L~+a-L--s!-1..U_JJ10 
:r. ~ "J ?fltit IE (mA) 

250 

200 

i 
0 

p.. 150 

* l'!.'i ... 
i' 100 
·n : 

50 

0 
0 
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2SC394 
Po-Ta 

:=:. 

N 

~ 
~ 

1'I 

~ 
1\1 

~ 
~ 
~ 
~ 

1\1 
25 50 75 100 125 150 

llilll!liWJ'l:Ta ("C) 



2SC395A ~9~/NPNze9*~7&~~-~W~5/~A9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

om~~~A1~7/ifm o~7tt~~m. n~/9m 
O Ultra High Speed Switching Applications 

O Computer Applications 

• r 7 :/ :/-;,- a :/ J\'iJ?Bl~iJ>iWij1,' : fT = 200MHz (Min.) 

·~%0-EEiJ>1j,~1,,: VcE (sat)=0.25V (Max.) 

• 7, 1' 'Y 7- :/ ;7"Jfil/l:iJ>)fil1,' : tstg=25ns (Typ.) 

:&*'.iE:* Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

::zv:731 • "" - .A f!.91':EE 
.I 

VcBo 20 

::I v :7 91 • "'- ~ "' 31 FJ:llf:EE VcEo 12 

.:r.. ~ 'Y 31 • ""-.Afl;91'![Ef VEBO 5 

::Iv :7 31'~tm Io 500 
--

.:r.. ~ 'Y 31 'fll'.j)lE IE -500 

::Iv :7 31:t.W.~ Pc 300 

~il11!1/ffil.ffi'. Tj 175 
---·· 

t'*:fflffil.& Tstg -65~175 

~5Utt-J!J:;!f1i Electrical Characteristics (Ta= 25° C) 

Unit 

v 
v 
---

v 
mA 

mA 

mW 
oc 
oc 

Characteristic J Symbol I Test condition 

::z v :7 31 L..~llirr~DlE IcBo VcB=20V, IE=O 

;mf~I~ffl 
Industrial Applications 

Unit in mm 

~ 

•o ~ 
0 

.,; 

.5 

~ 
,,; 

T 

... 
q 
0 

-H ... 
°" 45• 

I. Emitter 
2. Base 
3. Collector (Case) 

JED EC To-18 

EIAJ TC-7, TB-SC 

TOSHIBA 2-5 

Min. Typ. I Max. I Unit 

- 0.1 µA 
------1------1--------------1--~1 

~ .::i:. ~ 'Y 31 L.. ~ lt'ilf:DlE IEao VEa=4V, lc=O -
---------i~----1--------------1--·--

hFE(l) * VcE=lV, Ic=lOmA 

hFE(2) VcE=5V, Ic=500mA 

VcE(sat)(l) lc=lOmA, la=lmA 

V cE(sat)(2) lc=200mA, la=20mA 

lc=lOmA, ls=lmA 

Vca=lOV, lE=O, f=lMHz 

Fig. 1 

* hFE(1) 1c:. J: ~ r~O) J: ? 1c:.7t~ L.., m.J&~~ t.... "( ih ~ ;); -r-. 
According to the value of h,.(1), the 2SC395A is classified as follows. 

Classification or -----.-----I Symbol I hFE(l) 

(Color Dot) Min. I Max. 

2SC395A-R R(Red) 30 70 

2SC395A-0 O(Orange) 60 120 

2SC395A-Y Y(Yellow) 100 200 

2SC395A - 30 200 
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30 

10 

-
-
-

200 

~ 

1.0 µA 
200 

-
- 0.25 

- 0.7 
v 

- 1.0 v 
400 - MHz 

4 

~ 
pF 

20 

25 ns 

15 



2SC395A 
Fig. 1 ;;<.1 " 7- '/ 7·~r"'11!1UIE@l~4t 

Switchirrg T.ime Test Circuit 
+5V 

2311 

Static Characteristics 

li'i'. 
0.8 ';::§: 

llf ~ 

1.2 ~ {! 
~l:il 

1.6 I$!/ 
'( 

::<. ~., }'ll\;Ji!! 

Ta=25'C 

Static Characteristics 

< 500 s t£'1: 

2015105 
--<-:><.lit~ IB (mA) 

Im AR+ 
s=<J 

0 5 10 15 20 
::iv:73'·-"~·,:l'rdl 

0.4 '!lt!E VcE (V) 
~ 

o.s ~E 
';[ ~ .:r.=: .. ,j'~;l@. 

1·2 • :> Ta 55"C 
>\I±! 

u; lt:m' ' ·< 
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< 
.5 

J../Ji!li.M o~% 

2.5k!l 
-!~Output 

O.lµF 

-9V---r? 
11:1/Ji!li.M t,., 

___ _,.90% 

Static Characteristics 

l=t+utttl:ttl::ttt~ 
5
1500120 ,mmmm- 18 16 R li'.l i~i; 

pc 1-1 -~ 00 10 
tt;~;p " 

§i616~fgf~~~;:: 
11J200 4 

100 
I 0.5mA 

I~; 10 

2Ho ++4=t=1 +++mo ++l.:t-5 ++++Jo 5 10 15 20 
"'-7.\ll'.lilf. ls (mA) "v;77'•.:r.~.,1'Ull 

0.4 'i!tEE VcE (V) 

Ic-VcE (Low Current Region) 
5 

11 .11U .:i:..;: ·~ ;9~:tl!l 
v Veommon Emitter 

,.v ::r 1.--1 Ja=25°C ~ 
~ T11'\ Vi 

I)~ tzf -!-"' 

4 

l),llli .....-1" 
I-" ~ 3 

ll!:l 
~ 
~ 

~ 2 

'n 

l 

() 

lri--r 
~ 

Pi 

I).~ 

o.o3 J..-

o.oz 1-1 

TI 
fo=O .. OlmA 
ITTT 

0 4 8 ll 

;J 1-':7? • .:r. a "J? f.ll'itEE VcE (V) 



2SC395A 

500 

400 

< a 

lc-VcE (Low Current Region) 

s ~.\f!•;-if-+-+--11-+_-+v_ .:i:. ~ ., ?:fll!!tf! 
IH4++--a...,.~.IS;:.-fV+-+-Common Emitter 
IH4~..t""HH-t--t-!!=100·c 
~ ILJ 

j 3 if:..l--!"''Fl--'-11-""-t--t-t-t-+-+L-V+-t-t--t-l 

a~v 

"li';l 

• .::: 211-1--l--l-.+--l-~.._..~~O-~.b2::+o=:~j.--'-!--++-+--l 
.>. 
.n 

Ie=0.005mA. 
I 

Io-VcE (Low Voltage Region) 

20 I .l . .L.1..l 
llrL i..- 61" 

P"" 14' 
V.1 .I.-' 

l-1--1---1--Jii.<-!-,--l-+-!-+-1-+-.+-t-+-t-+-.x. ~ ., ?l!l;ill! t­
H-+-M~..P.t"'l'Tt-1-t+-H++- Ta=25t I-

] ]7' .v I , 
""' 

10 
Jo-' j.- 9 

~ 30 0 ~ ~ +-.8 j.-

[T 6 ..01 I-
:l!;l I-

..... .. t- f2 
"' r/ ..... .... 20 Ob- [/ .>. 
n ti' 

1"' 
100 r7 

3 

I 
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~u~~NPN~v-7~~7~YA9 
SILICON NPN PLANAR TRANSISTOR 

07"vt:'VHF"7-::i.-T.ff:J RF:tfl!im: 28(,398, ;mftm: 2SC399 
O TV VHF Tuner Applications, RF Amplifier: 2SC398, Mixer Amplifier: 

2SC399. 

• ~flj~"ei"": Gpe=20dB (Typ.) (f=200MHz) 2SC398 

GMrx=18dB (Typ.) (f=200MHz) 2SC399 

• {!£:l\ffnw-e-t: NF=2.8dB (Typ.) Cf=200MHz) 2SC398 

NF=3.5dB (Typ.) (f=200MHz) 2SC399 

• »lll::tJ'ftiJ AGC !ftfi":EtJ'fl:h -Cl<> 9 ii". /Excellent forward AGC 

Characteristics. 

•*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:::i v? !ii • -"- .7-ri;IJ'lt.EE Vceo 20 v 
:::iv?!il ·::r..~ ,,,!iliMr~EE VcEO 20 v 

---
;;r.. ~ ,,, !ii • -"- Ar.fj·mn: VEBO 3 v 

-----
:;J v? !ii 'fltV!E le 20 mA 

_,,,_ ~ "' !ii mV!E IE -20 mA 

:;J v? .?<~9': Pc 200 mW 
··-· 

}~-frtmm.!t TJ 150 ·c 
---· 

f*:ffm.!t Tstg -65-150 ·c 

'il~a(Jtif'!i Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I Test condition 

:::iv? !ii L-'(>Wr'ltm lceo Vce=lOV, h=O 
·--

;;r.. ~ ,,, !ii t..-'(>wrmm heo VEe=2V, lc=O 
-----

JEimmm~•&~ hFE VcE=5V, lc=4mA 

'f![)J;flj~ (Fig. 1) I 2SC398 Gpe V~ac-;,,,1.4V, 
Vcc=12V, f=200MHz 

~-fr;flj~ (Fig. 2) I 2SC399 GMIX 
Vee;;; 11 v;£1;;-21s1\rttz. 
fose=256.5MHz 

:l\1HHl'i~ I ;~g;~~ NF VAac=1--:-4V; 
Vcc=12V, f=200MHz 

AGC'flt.EE* VAGC Vcc=12V, f=200MHz 

I- 7 Y;/,;..- a YJ,!(JiJll~ fT VcE=lOV, lc=4mA 

2SC398, 2SC399 

2.54~ 

Unit jn mm 

5.8~Max 

4-95~Max 

l. Emitter 
2. Base 
3. Collector 
4. Case 

JED EC T0-72 

EIAJ TC-7,- TB-9C 

TOSHIBA 2-sc 

\ Min. Typ. ·1 Max. Unit 

- - 50 nA 

- - 10 µA 
20 - 200 

17.0 20 25 dB 

15 18 20 dB 

- 2.8 4.5 dB - 3.5 5.0 
4.4 4.9 5.4 v 
250 - - MHz 

-"- 7-!lt\b' 9 g#( rbb1 VcE=6V, h=-2mA, f=30MHz - - 25 Q 

~lliH~!!ifii: c,. Vce=lOV, IE=O, f=lMHz 0.25 - 0.50 pF 

* Fig. I O)@)Jfr!-C'1[1J;flj~ (VAoc=l.4V~) ti> 30dB {!f'Fi""o ,l; ~O) AGC 'fit.EE. 
AGC Voltage measured by shown in Fig. l, when Power gain is reduced to 30dB compared with that of v,,00 at l.4V 

Fig. 1 200MHz 11[1.J;flJ~. ~~m~. AGCl!J'.;&:'.@llfr! 

200MHz Gpe, NF, V,,ao Test Circuit 

- --.Al" I - ~ ~ ~ 
~~:: A------l--IO-pF...,7f"r-.,. ----...----d7pr---10 

l 2. ~ 2700111000.~l. l 
" lOOOpFI~ 3S00l'?.lr .__ ___ __, 

• v AQC v cc 
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2SC398, 2SC399 

RFJ..:J:/ 
so.o 

Fig.2 ilH!i~l~i!l!iElfilil 

Mixer Gain Test Circuit 
T.P OSCJ..:IJ 

2pFn 
'""'-----=~· 

v cc 

RF J..;IJ: 213MHz L1: 0.7mm 5 ii 5 T 
OSCJ..;tJ: 256.5MHz L2 : 0.7mm 5 {> 5 T 
IFfil;tJ: 43.SMHz La: 0.3mm 6; 11.5T TDK MStt 
T. Pfft: 'C250mVr.: >rt o J: 7 OSCfil:IJ '!':il!IJl<i' o 

Static Characteristics 
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"'> :r. a ., :?l!<li!l .. ~ 
VcE=5V klZ 0.6 '" ::! Ta=25t 

~> 
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'( 

Y1e-lc 

80 
1- I a~ J~~-1.-+--1-1--1--1----<1-1--1--1-+-1-1--1--1 
I- f = lOOMHz -l--l.-+-1--1--1--!--+-+--t--+--t-+-+-t 

I- Ta=25'C i7 
-;::. sol--l-l--J.-l--l--l---+---l-+-l---11-t-+--+--+;-;l--l--;7,,-if ,--t 
- VcE-4V~ 
~ 
ii 
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2SC400 ~9~~NPNI~9·~7~~~-~-~,~~A9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

o•~~~cm o•~~A1~7~~m 
O High Frequency Amplifier Applications 

O High Speed Switching Applications 

• I- 7 :/yv a :/fflj~~ti>i\11j1,,: fT=300MHz (Typ.) 

• ::t v !7 !I f:l\1J?At:i:ti>1J'~ "' : Cob=4pF (Typ.) 

• 7' 1 ,,, 7- :/ Y~rd'lti•:lfil1,, : tstg=400ns (Typ.) 

• 2SA500 c ::t :/-;/ V ;1 :/!I IJ tr.ts:. 9 j;-f". /Complementary to 2SA500. 

•*:;E;j;& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::t v !7 11 • -"-7-.ri.imEE VcBo 30 v 
::t v ? II • ;c. ~ ,,, 11 ri.i'i!tEE VcEo 20 v 
;c. ~ ,,, II • -" - 7' rYl'm:EE VEBO 5 v 
::t I/? !I 'i![j'jfE le 100 mA 

;c. ~ ,,, Pl'm;j'jft IE -100 mA 

::t v? 11~1#: Pc 250 mW 

~i\imilffi.ll: TJ 175 cc 
i*ffilffi.ll: Tstg -65-175 cc 

-~~~'l'!f Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition 

::t v !7 Pl L'(>WT'm:Vlt le BO VcB=l5V, IE=O 

;c. ~ ,,, Pl L '(> WT11Vlt lEBO VEB=5V, lc=O 

mtl51E'm:V!E-J:t!~ili$ * hFE VcE=lV, lc=lOmA 

:::i I/ ? !I • ;c. ~ ,,, !I rYJ~;fl]-fE VcE(sat) lc=lOmA 
-"- 7-. • ;c. ~ ,,, 11 rYl~:fill!EE VBE(sat) ls=lmA 

1- 7 :/:/v a :/ffll~~ fT VcE=lOV, IE=-lOmA 

:::i I/? !I f:l\:t.J~il: Cob VcB=lOV, IE=O, f=lMHz 

-"-7-.~il- 9 ~#C rbb1 V cB=6V, IE= -lmA, f =30MHz 

A.:t.J 1.Y 'C- !I':/ 7-. Cf:ll:t.11&**) h;e 

1':EEH$ CA.1J~tiit) hre VcE=lOV 

llVft-J:t!glili$ (f:l\:t.11&~) hre 
lE=-lOmA 
f=270Hz 

f:l\:t.17 I'~ II :/ 7-. CA.1J~tiit) hoe 

7':/ !I - :/;I- :/~rYl ton 
1>" ~:JYt~r"'i tstg Fig. 1 
,,,~ 

7-l'lll r~~rd'l tr 

iif!I~m 
Industrial Applications 

Unit in mm 

~ 
::< 

"' "l 
gJ 0 "' 0 

c 
~ 

"' T 
ci; 
-H .... 
ol 

45• 

1. Emitter 
2. Base 
3. Collector (Case) 

JED EC To-18 

EIAJ TC-7, TB-SC 

TOSHIBA 2-5 

Min. Typ. Max. Unit 

- - 0.5 µA 

- - 1.0 µA 

30 - 350 

- 0.15 0.4 

- 0.8 0.95 
v 

100 300 - MHz 

- 4 6 pF 

- 40 150 Q 

- 0.3 - kQ 

- 2 - x10-• 

- 80 -
- 150 - µ0 

- 25 - ns 

- 400 - . ns 

- 35 - ns 

* hFE tC. J: Q r~O) J: 5 r.:_~~ l.,, ffl.ft:,~jf- l., -C ~ Q j; 

-t". 
Fig. 1 7' 1 ,,, 7- :/ Yi!4'riai1ll.!1%'.IEJ~ 

Switching Time Test Circuit 

According to the value of hrE• the 2SC400 is classified 

as follows. 

Classification I Min. Max. 

2SC400-R 30 70 

2SC400-0 60 120 

2SC400-Y 100 200 

2SC400-GR 170 350 

2SC400 30 . 350 

6n Input 

0 1---1 l 
5µs " 
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!kO 

Vee 
-3V 

Output 

ll 
Vee · • 
IOV 



10 

n 
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Ii!': 

Switching Characteristics 

iooo~ggggggE~~~~ ~ :~c IOmA=J 
500t--t--t--r-tr-tr-tr-t_ 182 !. 5mA 

t--t--t--r-tr-tr-tr-t-1• = 25'e 
30D>t-T-T-T-T-·t=~..,.,...~..-..--r-ro ....J-1-" .... 

111" 5 0 

"' ·' ~ ,. .,. 
t( 

0 -~ 3 

~ tr 

I'--~ 0 

5 t--t--t--t--+-+-t-t--1 t d i-J--j-

3 

10!:-''---:=--~'---:~~~~.___,1~0~~12 

?-:..-;t-::--~-A·,1ttfil 101 (mA) 

Static Characteristics 

tJj < 
E-
"100 ;E-.1.2 

-~- ;=t tI.O 

Et' ~!JO E o.s 

~ ~o 0.6 

" _n "1 r.o.4 -
4 

0.2 
1-1-iH-T-rt--t-HH-T-rt-~O J:bo.1•t-t-H-r-r-r1 

jf0m1:-
l;" t-1.2- O.B+0.4 0 10 20 30 40 

:.,-;<.\ltil.tle(mA) ::ii-?;?·:r.<·1?i!ll 
H-t-H-+++1 +++-Ht-H--+-HJ.4 ':!ti± VcE (V) 

:;;: 
VcE 3y- "°' -i-r++r-t-t-HO .8 "~ 

,,, ~ 
H-iH-++t-+-HH-+++++<1.2 ~ ~ 

1+:1:i+++:rn:i++:+m1.6 ~ ~ 
"( 

:£." ., ?~Jtl! 
Ta=JOO'e 

lc-VcE(Low Voltage Region) 

0rH 1 lff . ;r. ~ ., ?lll:Jtl! ~ 
~Ta=25"'C .. ..... 

IL i-
~ 

/,I ~ 
!:::'.! 

ILl 
VJ....1 

[] 
If:~ 

iz; 
v-

.l!.B .Q.~ 
0.5 1.0 1.5 2.0 

I 
I 6 
.1'.4 

LO!-

J1'.s1-

-t~-
I 
0.4 

T 
0.21= 

0.1 
] 

2. 
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2SC400 
Static Characteristics 

.1-H-++++-t-H-++.,........ 20 - ~-2 

0·:;; OmA 
:;I, jl._1 0.8 0.4 0 JO. 20 .. :!O 40 

"'<-;<.\liii!f. le (mA) ::i 1'?? • :r. ~ ., ?P~ 
i-t-H-+++++H-1 H-1-H-10,4 11V.E VcE (V) 

t~t;a~~~~i:el :.: j: CE 3 0.8 ",:~. 
H-H-+-++++-•+-t.t:::;:t".::r-t:: 1111 ~ .;r,. ~ "I ? ~Jiii 
s:a:i:a:n:ru:a:m1.2 ~ ~- T•=25'C 

t(l:±l 
-+-H-++++<r+t-H-1-1-H I Jim' 1-H-++++++-H-i-+-t++-11.6 '( 

Static Characteristics 

fil ---.:'.j]± ··-· 
--

~100 

·':~:±: :f::.:.>± 3.0 
_1'1'r>~ -

J'>"'il' +=~To 2.5 
-

i=~t ~-- - ---:1s: -

"'.60 1.5 

" n_:~ ;f--LO 
- -

20 0.5 

_j,,:0.2 
le OmA 

4 2 I 0 JO 20 _ 30 -~O 
-<--;<.ttvii le (mA) ""??·:r."·'?rill 

0.4 il!'.1±. VcE (V) 

:.: 
0.8~> -

V'iE-3V ,,,:; .x.:;, .. ~?~:ltk 
1.2 ~ ~ Ta= -55'c 

- r<t±i 
1.6 ·~Ill 

- -

Ic-VcE (Low Voltage Region) 
1010.-~--.-~.-r--r--r-r-T--r--r-r-T--r.--,..,-r-..-,-,,...,. .... 

~ii ~ ~ 

e=OmA olL 
0 l.5 2.U 2.5 LO 



2SC400 
lo-'VcE(Low Voltage Region) 

10 0 I I 31-H 1-' .r.· ~T-,1~:1lii 
2\+-1 1-Ta=-SS"C 1-"1 

5 1L 
_L 2.0 

rz 1--1 
;] 

0 [L. i.o-
~ 

2 5 ~.!-

Q:; 
DJ. Ie=OmA 
0 0.5. 1.0 1.5 2:0 2. 

VcB (sat)-lc 

frlB 

1i~.1,--~--o~.a,....i....,o~.5u..u~1~-'-~3......_~s,J-J.J~1~0~-'--~ao,-L;;5~0~100 
.:i:.! 7.?1£• IE (mA) 

100 

50 

30 

:!_a 

0 

0 .01 

lOOC 

- e 
J...-g 

o. 030. 

hn-lc 

.r. ~., .?=11:!:1111 
VCE -3V 

. 

__... 

'.l -0;30. .0 30 5 "' ::r "'? .?\\tli!I: Ic (mA) 

Vas (sat)-lc 

~lO•~~ll~§l~l!lll~~'q C;. ;o!= ,q .,, i~\m 
t--t--+-t+H-ttt---i-t-+-HHii1C---t-t-HHittf-'CflB 10 

]· 30n---t-+-+-+++H-t--t--t--t-tttttr~r-t..,_,.ttt1,__-t-.,....,_+++~ ., 
"' > 

l±J .. 
I 
Ii!'. 

"' ;.. Ji==!=" i SS"C 

~ O.Si----t- 20: 

~o.a--+-l0r0ttH'ff--t--t-t+t-tttt-_,..-;-1-1+t+tt---1-+-++t-t+H 
I 

"( 

O.lu.01 0.030. 1.1 0.30.~ 5 
::r "'? .?'lllilflc (mA) 

hte-ls 
120 

"-!•1.?~T 

IQ ~U i> IU 

Ot-Vcg=lOV 
Ta=14o~ t-.f =; 270Hz 

10 

= :::t:!zA 
Jo 

- 1G 
0 

0 

0 
0.1 00;3 0.5 l 3 5 10 30 50 -100 
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h Parameter-IE 

Yre-f 

-10.......,.-,--,-.,-,--,-,---.--,-r-,--,_L-.--.,-, 

l-if-4-+--+-t--+---+--+ :L ' ., ? ll( Ji!! ----r-t--' 
i--+-+-+-+-+--t--+-;--IE = - !OmA -H­

O 811-'f-4-+~--+-+--+---+--+vcE=IOV --r-t­
.! l--1--t-+4~0Q"'S~-+-+-t-Ta=25"C ----t-t­

.J . " r-t-+­
~ -6;1-'t--i--t-+-+-3J),O-""-+-+--t---+---t--t-+-t--i 

" l-
-1' 

*' 
[l 

ill -41~f-f-+-+--+--+-*-2~"'*"-+--t-t-t-i--t-+4 
1ll 

-s 

21--<f--l-+-+-+--l-~1~00'*""+-t-t-f-i--t-t--1 

l-'t--i--t--+71=sollikz*-+-+-t--t-i-+-+-1 

.E',~......__._......._~2,.......__.__._~0.....-'--'--'-~21;-"~~~. 

~{;;;;£::> :--?"?? :-- :r. g,. (mu) 

Yoe-f 

~~~~l-l~"_,.-,.--,--,,....,-,..,--,-,...,-, 

H "" t ., ? ll!m--+--+-t-t--t-t-t-r-t-i--r-i-t-i 
HVcE=lOV 
HIE=-lOmA 

sHTa=25"C 

>-+-+-+--<-+-+-+-+-+--t-t--r-+-._1 _~,=oo'llil!z i-

.! I 0 

.J 300 

t( 

" 00 

"' "!-- 5 v 
.\' lZ1 
"'" ~ I 0 
;e !15 

_}_ 

51 
0 1 2 3 

:U:h=>:--?1;?:--:r. g., (m·u> 

2SC400 
h Parameter-V cs 

n 

0.3 0.5 I 3 5 10 30 50 !Ot 
=> v?;? • .:r. o ., :?roll'iilE VcE (V) 

2 il 
:L' ., ?!&llfl t-t-t-
Vc&=IOV t-H--
IE=-!OmA t-t-t-

5 t-t-t-
Ta=25'C t-t-t-

I 0 2 
0 J..1 ~ 

Ji" -5i>MHz llo. 
.!".'. 3 0 

5 

0 +- -
4 0 'i--t"°' 

10 15 20 25 30 l 

-10 J_J_ 
.:r.' ., ?ii!111! 

-1 
t-
1--

VcE=lOV 1£1" 
01-- IE=-!OmA i"": - 0 \lfHz t-

I::'.'.] -8 
p 
.!!. 
1-6 
t{ 

" " t-4 
*' l\!I 
!& 

HTa=25"C 

H-t- LL lL 2up_ 
0 ~ 

12 ·-2 
i;1tm: 

cw 20 0 
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I! llt !± (V) 
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~9~~NPNZ~f~~7~~~-~~~7~~~f 
SILIOON NPN EPITAXIAL PLANAR TRANSISTOR 

OVBFi$iliJil~.!Ul:hi1$i.lfl 027MBz-50MBz ~ 7 :..-~-1~1±1:h.lfl 
O VHF Power Amplifier Applications O 27MHz-50MHz Tranceiver Power 

2SC481 
Unit in mm 

Output Amplifier Applications 9.399Max 

• ii!lii!Uf!E-C--t : V CER=60V 

• \. 7 :/;? ,;..- ,. Y}'f-Oi$t~ti>iiiii1,, : fT=lOOMHz (Min.) 

• lf:l1J~il:;0>1j,~1,,: Cob=30pF (Max.) 

• M!l:f!:Jm!Eti;{J:£1,,: VcE(sat)=0.8V (Max.) 

•*~*' Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:l v ?' ~ • ""' - A n.i-m:IE VcBo 60 v 
:l v 11 ~ • .:r. ~ .,. ~ F.ll'it!E VcER 60 v (RBE=lOQ) 
.:x. ~ .,. ~ • ""-.AF.lllt!E VEBO 5 v 
:l v ?' ~ 1!f:iilt le 1 

1. Emitter 
A 2. Base 
··-----

,:r. ~ .,. ~ 'ttiilt IE -1 A 
3. Collec\or (Case) 

:l v 11 ~m*= 
-----

Pc 600 mW 
JEDEC T0-39 

~itf!ll&l.l TJ 150 oc 
----

EIAJ TC-5, TB-SB 

TOSHIBA 2-SJ 

{!jj!:ff'.iffil.l.l Tstg -65~150 oc 
lisn~!l:ifM: Electrical Characteristics (Ta=25°C) 

Characteristic Symbol I Test condition Min. Typ. Max. Unit 

:l v ?' ~ l..,~~-iilt lcuo VcB=30V, h=O - - 10 µA 

]i[vfUlVfEjf!jlfli;liifK hFE VcE=2V, lc=l50mA 20 35 100 

\. 7 :/ y './ " :/ r.-OiBt~ fT VcE=6V, h=-lOOmA 100 - - MHz 

:l v 11 ~ • .:r. ~ .,. ~ r .. ifti!!:f!llt!E VcE(sat) lc=150mA, ls=15mA - - 0.8 v 
""-.A . ""'"~ .,. ~ r.n~:f!l'tt!E VBE(sat) lc=150mA, ls=15mA - - 1.5 v 
:l v ?' ~ lf:l/J~:i: Cob Vcu=lOV, h=O, f=lMHz - - 30 pF 

-

""' - A ~ti• 9 mm I rbb1 VcE=lOV,IE=-lmA f=50MHz - - 25 Q 

lbfF!l:ifM: Operating Characteristics (Ta=25°C) (See Fig.1) 

Characteristic Symbol I Test condition Min. Typ. Unit 

lf:l1J1ft1J Po I f=50MHz, Vcc=24V 1.0 w 
fj!g iifK 71 Pr=O.lW, R,=0 

lOOx lOOx 2mm Q)7 iv~ =-? .i,.:f&~j;Jj[tc 7 y.::r.- ~ *-1v pr (RH-10) ~ffl1,,-CJ&f1f't7.>. 
100xl00x2mm Al Heat Sink (RH-10 Use) 

Fig.1 27MHz :to J; vt 50MHz lf:l1J'tt1J7Jlll~@I~ 
27MHz and 50MHz Output Power Test Circuit 

@i!'..i;!I!. 
27MHzlll 

C1, c,, c,, C• : lOOpF 
Cs,c.:o.OOSµF (Jti!liJB::r:.-7":.-..,.) ~0.05µF (7"-17.?)fj 

-t7' ·1? ::r :.-7":.-..,.) '!::lHl]lo L -rf>l!lll 
Lt : lOT, 0.8mm~m; .., 'rli'll*. ilHUOmm, lll: <'! 12mm 
La:7,.,1.::i7-A~+o-?10µ1! 
La: 3µ11 (!Hvf·•-?) 
4 :s.5T, 2mm~~IU .,.'rll!la. ill:IU5mm, li>;<'!25 ... 

? •1?'7-;t.111Ji>•t, l.5T 
R1 : 2oocrorit:lltl'ii: 

SOMHzl!l 
C1, C2, c., c,: SOpF 
Cs,ca:O.OOSµF (Jti!Jim::i:.-7":.--tt) t0.05µF (7"1:t.?JB 

"' ~ ., ? ::i :.--r:.-..,.) '!::lHIJlo L -r*!ll 
Li : 6 T, 1 mm~i!U •1 -'rl!ia, ill:l!i\!Omm, lll: <'! lOmm 
La: 7,.71 • ::17-A~ +•-?lOµH 
Ls : l.OµH (~,(..+ • -? ) 
4:sT, 2mm~llJV.,.'rl!ll, il!:l!i\12.Smm, lll:<'!25-

? .,-;f7-7.00i>•&,1.ST 
Rt : IOOOOf~llfl'it 

-171-
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2SC481 
Po-P1(See Fig.1) 

2.5i:i:m=i::i::::i=i:::++:i:::i::::i:i:i~~++t:Fmi=R+t++++l+1 
H-1-H-H++++-r~~~,__..~~>-l-l-1--1-1-++++++-H 

2.0 __ _ 
t;' ::. "'\'l.'I 
C:. c,C 

~ 1. 51-1-+-l-++-hf-M++-bl'"l--l+t-+-lr+IH-H-H-tt-ttttt-H 

-R f-50MHz ++++-1-H 
;e 1.0tt:t:tl"J'.tllt+l+l+f+f+~~Ta = 25"C 

OLo.L.LJ...Lo~.o~s~~o~.1~0...L.1~0~.~15,.-1-"~o~.~20!-'-,_.,,o~.2~s.._._~o~.~;;;-i-~o'iH.~ 
;.. :h p~ (W) 

Static Characteristics 
1200 

< 
..bJ. 

e 

p~ ~-10 2 . 

1-"- I: 8~ 20 "}'] 

"' "' 600 -bi- I ,. 
n 

400 10 

200 5 

le 0mffi 
40 30 20 10 0 20 40 60 8 

"_'7..11 Iii. le (,,;A ""?". ""<.,. :1rdl 
0.4 llEE VcE (V) 

:;;: 
0.8 "'~ ~~ 

VcE-SV "'1f .X.! "'l?~Jtk 
1.2 ~ > Ta 25'C 

1.6 1~ 
"( 

lo-VBE 
1000 J_ J_ j_J_ 

j 750 

u .... 

250 

0 
0 

;q .,.?Jtil1l!-t-
VcE=5V j-

Ta=25'C =:= 

~ 

0.5 1.0 1.5 2.0 2.5 ----?. ·.:r.~ .,.?Jlll'iltEE VBE (V) 

2.5 

2.0 

-R 1.0 
;e 

0.5 

1000 

j150 

:: 
ll;l 
tlll1 500 

"' "' .:. 
n 

25 0 

Po-P1(See Fig.1) 

I_ 

Q 

.:.; 

f=27MHz 
Ta=25"C 

0.05 0.10 0.15 0.20 0.25 0.30 0.3i 

A. :h Pt (W) 

Io-VoE 

TTJJJ 

~ k: 

~ v .,.... 
J.": .i-

11.k"' .i-
VI IL 

.k"' t-
I 
I! Jti-
.t'J 

ll-l--+-+--1-l-+--1-+-+-+-+--+-+-1-+-+-t--t-t1u=SmA-t-
_l _l 

± i 0 L0 -'--'-'--'--~2-'-l----L--'--~,-'--.!-L-'-~6,._.__..__.__._~s:-'-~'-'-7.1~ 

:>1'-?? ·.:r.~ 7?111l11tEE VCE (V) 

1000 

50 

30 

0 

0 

5 

I 

5 

l:ar 

hF1~-1c 

;q.,.:1#/ltl!:j: 
Ta 25'C 

CE 5 
I 

au oo 00- -m>o 5( o l 
"' "? :lllti.f; tc (mA) 
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2SC482 
o~m•~~*~m o~m•t~*~m 

~~~~NPNZ~~*~7~~~-~-~~~~~~ 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

Unit in mm 

O RF Power Amplifier Applications O Audio Power Amplifier Applications 

• iifil;f!J'flt!Eil'f!&1,,: VcE(sat)=0.8V(Max.) 

• l, 7 :/:/-/" :/mlili1lR:iJ>i'.1'/i1,,: fT=50MHz(Min.) 

• ::iv !1 fj l±l1Jl;!¥..l:iJ>rj,'2S\,>: Cob=15pF(Typ.) 

:&*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::i v !1 fj • "'- :Arai'/1'.EE Vcso I 40 v 
::iv!Jfj • .::c. ~ 'Y fj rai'l!lt!E VcEO -1 32 v 
.:c. ~ 'Y fj • " - A F.ll'llEE VEBO I 5 v 
::i v !1 fj 'fltli!E le 600 mA 

----
.:c. ~ 'Y fj 'fltli!E IE -600 mA 

------·---
::i v!l ji:J11~ (Ta=50°C) Pc 600 mW 

--- ----
tJg{l§Eiffil.J:lt TJ 175 oc 
f!il:ff:iffil.m'. Tst" I -65~175 I oc 

'1Unl¥-.l!lilf¥.E Electrical Characteristics ( (Ta=25°C) 

Characteristic I Symbol \ Test condition 

Vcs=30V, h=O 

VEB=5V, Ic=O 

--------------:-· 
_'"_v_!J_fj_L_~_H;JT_'flt_m_· -----\-~~~-0--\--------------= ~ 'Y fj L~ H;JT1[VJE ' lEBO 
------------- -- -----1--------------

jj[ VJE 'flt Vli: :li\l~M* * I hFE VcE=2V, Ic=150mA 

Cob Vcs=lOV, IE=O, f=lMHz 

VcE=6V, IE=-lmA, f=50MHz 

~7:/:/-/a:/~ili1lR ~ VcE=lOV, IE=-lOmA 
-----1-----1 

:::Z V !J fj • = ~ 'Y fj Faif0;f!J'/1'.)E V CE( Sat) Ic=l50mA, ls=15mA 
----1-----1-------------

" - A • = ~ 'Y fj raiiifil;f!J1[EE v BE( sat) 

* hFE iC J: IJ "f~,;1) J: ? iC:.7}~ L. :gj!,ifo;rz~ L 

'C6 IJ 'i't'. 

Ic=150mA, h=15mA 

1. Emitter 
2. Base 
3. Collector (Case) 

JEDEC T0-39 

EIAJ TC-5, TB-5B 

TOSHIBA 2-8 J 

Min. Typ. I Max. Unit 

I - - I 1 1-:~ 
I 

- - 1 

30 - 300 

- 15 30 pF 

- 7 25 Q 

50 - - !MHz 

I 
- I - I 0.8 I v 

I r-v-- I - 1.5 

Pc-Ta 

According to the Value of h,., the 2SC482 is 

classified as follows. 
1--t-+--+-1-+-J--+-+-+-1--Cv ~_1_7. 1iruk +c~2s1·c t­

(!¥.1,l:k:!R~t!Xf-i!/ll) t-

Classification 

2SC482-0 
---

2SC482-Y 

2SC482-GR 

Min. Max. 

30 90 

50 150 
-----1-----

100 300 

l--t~G)~t--1--+--+--+--+-+~r-@ 50X50X lmm 7 I~~ t-
°§; 6 b. :J;i(~#Ji I~ RH -10 -c· t-

lS:J llitftlt to t:l';{} 

>-+-+--f--+-+JS--»<I'--+--+-+-+- ® !JJl:~;!H- L- -t---+---t--t 

160 200 
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~u~~NPNEm~~~~-~~~~~~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 2SC484, 2SC485, 2SC486 
O~:/J:t~~~m 

0 Medium Power Amplifier Applications 
• lfiifEEiJ'ii11i'-': V CEo=llOV 2SC484 

v CEO= 80V 2SC485 
Vm;o= soV 2SC486 

• SEPP IC."( !:1:1/J SW iJ>},.lJ Gtv:l:-r. 
• i\iliili1J Hi-Fi 7 :/7°(7)Jil'JJt!iX®'.rc.~L"C1,,;t-t. 

• 2SC484, 2SC485, 2SC486 ltlfiitEEiJ:~t.i: 0ftJlHIEiJ t:~i!:J:t:·-t. 
• 2SA484, 2SA485, 2SA486 t ::1 :/ 7' 9 ;1 :/ !J 9 re t.i: IJ ;t -t / 

Complementary to 2SA484, 2SA485 and 2SA486. 

:!l:;l;::~ttr Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

:1v7!J 

I ~ig~~-
150 

~-7,F"'1'l'[EE 
Veno 100 ----70--

:1v7!J p~gilL llO 

.,, !J r,-fl'l'[EE 
VcEo so--

.::c. ~ 2SC486 50 
:r.~ .,,!J • ~ - 7-Fcn'ftEE VEBO 5 

::r v 7 !J'~VIE le 1.5 
;:r:.. ~ .,, !J 1tli!E h -1.5 

::2 v 7 !J tJ'l*: Pc 0.8 

11Hr'illllfil~'. TJ 175 

f-*:ff'.llili.I!t Tstg -65~150 

~~1¥-.J¥.f•~ Electrical Characteristics (Ta=25°C) 

Unit 

v 

v 

v 
----

A 
-----

A 
---

w 
-----oc 
oc 

Characteristic I Symbol \ Test condition 

::iv 7 !J L_,,,ll;IT'ftli!E Icno l Vcn=30V, h=O 
-

.:c. ~ .,, !J L -~ l:flfi'itli!E hso VEn=5V, Ic=O 

mtli!E1tlifE:!-tl~M* * hrn VcE=2V, lc=200mA 
-----------

:1l/7!J • .:I: ~ .,, 7rJ,11!fl!%l:J'l'[EE · VcE(sat) le= 200mA, Iu = 20mA --------
~-/.... ;i:. ~ .,, !J FJli!fl!WrilEE VnE(sat) le= 200mA, In= 20mA 

1- 7 :/,; '/' " :/ mJiEtijii: fr I VcE=lOV, fo=-30mA 

* hFE vc. J: IJ °F~O) J: ? v:::.-5J'-~ L, J:'!.!Jb~~ VC Js I) :!' '-:9'". 

I 

According to the value of h,., the 2SC484, 2SC485 and 2SC486 are classified as follows. 

Classification Min. Max. 
2SC484-R 
2SC485-R 30 85 
2SC486-R 
2SC484-Y 
2SC485-Y 50 140 
2SC486-Y 
2SC484-BL 
2SC485-BL 100 300 
2SC486-BL 

-175-

Unit in mm 

~ 
:;;: 

i=;t:::;l;::::;J;:::t=:~·~ 
" OA:i¢ :8 
~ 

1. Emitter 
2. Base 
3. Collector (Case) 

JEDEC T0-39 

EIAJ TC-5, TB-SB 

TOSHIBA 2-BJ 

Min. I Typ. Max. I Unit 

- - 10 µA 
--

- - 100 µA 
---- ~---------

30 - 300 

- 0.15 0.7 v --
- 0.9 1.1 v 

---------
- 20 I - MHz 



2SC484, 2SC485, 2SC486 

10 

Static Characteristics 

1-1-f-H+++ 0. 4 Ia 2mA 

24 6 \!.fl 0 20 40 60 80 
-<-xlii;m 1n' (mA)- "1;7 ?·"-'.., ?r'11!!:!E 
H-H-H-H-H-1+10.4 I±! VcE (V) 

H-i-tt+c"<+:,,,;,,:;J~ 0.8 ~ > 
~ ......... 

,,, w 
H-++++++H-+-Hl.2 ~ ;:e 

t{ 

"'"' 'Y?li<l11! 
Ta=25t 

l:l:l=1:l::f:::tt:!:ttt11.s ~ 

~ 

lc-VsE 

:r. ~ •y ?~;ttl!H-t-t-H-+-t-++-H-rl--t-+-~ 

1. 4 VCE=SV 
Ta=25"C 

!. 2:1-++-t-H-t-t-+++-H-+-H-++tl-t-H-t-H 

~ .1. OIH-++-H-+-t-++++-1-+-1-+-++-+-+-H-+-,_. 

!!;j 
l"' 
:: 0. 811--t-+t-H-t-t-+++-H-+-H--ll+-H-+-H-H 
-' 
n 

0.611--t-+t-HH-+++-t-H-+-t-H++-H-+-H-H 

0.411--t-+t-H-+-++++-H-+-t-tt-++-H-+-H-H 

-<-:<. • :r.' ., ?!111'11\'.fE Vsg (V) 

Pc-Ta 

10 

.LLlILII IIIIII 
(i)Tc=Ta (!l\\'1\\:k:\i<:iiMJiif>l!lll) 

H-(D @100Xl00X2mm710' = "1 L.:\i( 

N i!M!(l:RH-lOf>el!l 

@50X50X2mm71> '=-?i. 

~ 
:\i(ill!\j}j( 1:· RH-101il!lll 

©25X25X2mm7 11- '=-
® 

?L.:\i<:~!Ji(I: RH-10 
1"' % 1il!l!l 

1-t--'@= 1"I 
@J.&i!MHL 1' ..... 1' 

N l'::S lSl 
r-P© l'::S 

I" 
N 1'-~ t-® 

,....., 
t--, 

0 
0 25 50 75 100 125 

li'i!lllli:l.J!\'. Ta ('t) 

.lc-VcK (Low Voltage Region) 

() 2 • 3 4 5 

H 

H 

150 

500 

300 

* 100 
!i!l! 

~ 50 

= • 30 

10 
10 
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~U~~NPN~~9·~7L~~-~-~5~~~9 
SILICON NPN EPITAXIAL RLANAR TRANSISTOR 2SC495, 2SC496 
Orfitl::h:lli!CJH 
O Medium Power Amplifier Applications 

• Mi!;j<O]lfEiJt{l£~': VcE(sat)=0.25V(Typ.) 

• Bi\!&7".,,-;,- ,,_ 7° 1i.--eo.5w-2wio1±1:iJil'~ l?:h. -£-t". /o.5-2W 
Output Application 

• 2SA505, 2SA496 C. ::r :/ 7° 9 ,i :/!I 9 t;:: t.i: I) '£ i". /Complementary to 

2SA505 and 2SA496 

:9:*~*' Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

. I 2SC495 Vcao i--____zo_---1 v ::r v " fl · "' - ;;.. ri.im:a: -2sc496- 40 
::r v !7 !I • I 2SC495 5o--------

.:r.. ~ .,. !I rmma: -2sc'f96 VcEo 30 v 
·---

.:r.. < .,. !I • ....:; - ;;<, fUJ1ltfE VEBO 5 v 
·- --

::r v" ?~mt: le 800 mA 
·--

.:r.. • .,. ?'i!ftii!E IE -800 mA 
··-

::r v!l !Im~ Pc 550 mW 
-------·-

~1-fffililffi.m'. TJ 125 ·c 
·--

ill!::fflfii!i: Tstg -55-125 ·c 

* f.1-ff~f"JOJ-'13<'1H:t::r v?' fa'f::.t~~<'Etv-Cv'~i". 
The inside metal of dotted line is connected to collector lead. 

~5«~*¥M: Electrical Characteristics (Ta=25°C) 

Characteristic \ Symbol \ Test condition 

::r v" !I t...~fll!Tmmt: lcso VcR=30V, IE=O 
--···--··----· 

.:r.. < .,. !It... ~wrmm IEBO VEn=5V, lc=O 
----

~i:lifE'l!l[i51lJ!i$Jii$ 
hFE(l) * VcE=2V, lc=50mA 

hFE(2) VcE=2V, lc=800mA 
--· 

r 7 :/ ,; Y a :/ OOY&l~ f'J' VcE=10V, IE=-lOmA 

::r v" !l l±l :;IJ~lt Cob VcB=10V, h=O, f=lMHz 
·-·-·--·-------- ------------------· 

::r v " !I • .:r.. < .,. cJ fhiitr!l'f1J~EE VcE(sat) lc=500mA, la=50mA 
-----·-

....:; - A • .:r.. ~ .,. !l IYJ~EE I VBE VcE=2V, lc=500mA 

* hFE(l) t;::J: l)""f~ioJ: ?r-:.7fML.. :flififit;::~T-VC~I) '£i". 
According to the value of h,E(l), the 2SC495 and 2SC496 are classified as follows. 

Classification Min. Max. 
2SC495-R 40 80 2SC496-R 
2SC495-g 70 140 2SC496-
2SC495-Y --~;--1 240 2SC496-Y 
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Unit in mm 

2"3 2·3 0.5 Max 

I 2 

1. Emitter 
2. Collector{ll!) 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-SL 

· 1-
12 

Max 

7 ?' -k ~ 9 l:t AC46C ~ji)fl 
Mounting Kit No. AC46C 

Min. Typ. \ Max. Unit 

- - 1.0 µA 
- - 1.0 µA 
40 - 240 

13 - -
50 100 - MHz 

- 10 - pF 
1----------

- 0.25 0.8 v 
- 0.9 1.1 v 



2SC495, 2SC496 

1 
~ 
j!;l 
Im' ... 
"' -" 
n 

80 0 

600 

400 

200 

0 

Static Characteristics 

H-1-+-l-++-++++-++<+-+-++++~~++-+-l-++-~-++-H 
1-1-4-Hc+-+-+-+++-++ e sooHG·H-H-H-H-H-f-H-+-1 

H-1-+-l-'N~++-++t-:i, [J s1-1-1-1-1-1-1-1-1-1-1-1-1--1-< 
0~·~ = 600 

1-H-+-+-++-+-+---++~++--11+-l+++++++++·f-f-1-H 
H-1-+-l-++++-~++·-H-~+-+-+++-+--W-4~-+-~+-1-4 
H-i-14++++-++'1-+n < 0•"'-'-'-~"-'-"-'-~'-'-.1-1-1 

IH 0.5mA 

6 ' 2 
~-A ilttk Is (m..\) 

20 40 60 

:it.-1j'•:r..::~1?fiUilt.EE 
VcE {V) 

1±l 

" H-i-+-l-+-1-+-1-+-l-+-l-+-l-+-l•0.4 ~ .-. 
::-2:, 

tl:t::t1t:ttt1tt1tt1tt1'.:j::jo.s ·~ ~ 
" 

tltti=J:'i'.:vcfE-J:-StVtftl"'ttt:Jo.8 -} 

.::£.Z ~1.H~:tt 
Ta=25°C 

t-t--t-+-+--l-+--l-+--+--1-1-7-1--1-1--+ I~ 1: J ~1l!! 1-1 

VcE=2.5V H 
H-t-t--t-+-+-l-l-+1~Jrf-1---t-l---+- Ta =25°C 1-1 

i 
I 

0 0.4 0.8 1.2 1.6 2.0 

Pc-Ta 

H-1 t-+-iJD'fco=.Ta l!\\~Jll::k'lil!:~f)Ji 
_W mfm1te heat sink 

5 \ ®1oox1oox1mml 71v~ 
J'5:: ® 70X 70Xlmm :=."JL, 

t-t-+-+'~'-+-4@ SOX 50Xlmm t)(!i'td'Jx 
4 J'5:: ® 35X 35Xlmm Al heat 

""'i ® 25X 25Xlmm sink 
f-- ®~'lil!:!\'M!ii~· L no heat sink 

H~ "\] K 

Jlill!!lili!t Ta ("C) 

-178-

lc-VcE (Low Voltage Region) 

:iv? ?lltW. le (mA) 



~~~~NPNX~9·~7~~~-~W~,~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

O*tl:fJ:fli(li.lft 
O Medium Power Amplifier Applications 

2SC497 

• ~%ilmff:il>fil;~' : V cE(sat) =0.2V (Typ.) 

• 2SA497, 2SA498 c ::i :/7" !) ,1. :/~ !J ICfJ:. '>;ti'". /Complementary 

to 2SA497, 2SA498. 

:B:::k:'.iE:f:& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::iv 'l ~ · ~- ?.Fdl';'.EE 1 2SC491 - VcBo 
___ li)__9 __ v 

2SC498 80 
::I I/ I/ ~ • I 2SC497 VCEO 

80 v 
:r. ~ .,, !I- f!Jl'ilEEE 2SC498 . 50 

.:x:. ~ .,, ~ • ~-;;<.f!Jl'JlEEE VEBO 5 v 
---· 

::1 I/ I/ ~ ';'.Vlt le 800 mA 

.:x:. ~ .,, !I- 'f[DiE IE -800 mA 

:::z I/ I/ Pl~~ Pc 600 mW 
----

1tH1flllml.m: TJ 150 oc 
- ··- --~----

f.lil::fHlill.m'. Tstg -65~150 oc 

tlU'Uftt.J*fM: Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I Test condition 
-----· 

:::z v 'l !1- L-'l"ii;li';'.Vlt le Bo VcB=30V, lE=O 
---

.:x:. ~ "/' !1- L-'l"ii;li~Vlt IEBO VEB=5V, lc=O --
U[Vlt~Vltttll~li\$ 

hFE(l) * V cE=2V, lc=200mA 

hFE(2) VcE=2V, lc=800mA 

1- 7 :/ ;/ Y a :/ ff,3i!/l~ fT VcE=lOV, h=-lOmA 

:::z I/ I/~ l±l::f:J~~ Cob VcB=lOV, IE=O, f=1MHz 

::1 v 'l !1- • :r. ~ "/' ~ r"'i1'0%1l'iliEE VcE(sat) Ic=200mA, h=20mA 

~ - A • :r. ~ .,, ~ r'1'.l~;fll1tEE VBE(sat) lc=200mA, IB=20mA 

* hFE(l) K..l: 'J"f~Q).J: ?tc:$t~l_,, mif!i~=f-VC;l; 9 ~i'°. 
According to the Value of hv.(1), the 2SC497 and 2SC498 are classified as follows. 

Classification , ____ =-=;....:_:__ __ _ I hFE (1) 

Min. I Max. 
2SC497-R 

40 80 2SC498-R 
2SC497-0 

70 140 2SC498-0 ----·-
2SC497-Y 
2SC498-Y 120 240 
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2SC497, 2SC498 
Unit in mm 

1. Emitter 
2. Base 
3. Collector (Case) 

JEDEC T0-39 

EIAJ TC-5, TB-SB 

TOSHIBA 2-8 J 

I Min. Typ. Max. Unit 

- - 1.0 µA 
- - 1.0 µA 

40 - 240 

13 - -
- 80 - MHz 

- 15 - pF 

-
I 

0.2 0.8 v 
I 

f----
- 0.8 1.2 v 



2SC503, 2SC504 ~u~~NPNz~g·~7&~~-~-~~~~Ag 
SILICON NPN EPITAXIAL PLANAR TRANSISTOB 

o~~~~~m o~~~A1~7~~m 
O High Frequency Amplifier Applications 

O High Speed Switching Applications 

• r 7 Yy-/ a YJl(j~~iJ>~1,,: fT=150MHz (Typ.) 

• ~ilfftfr-C-t: VcEo=50V 2SC503 

• i:j:l';l1J.fflc L:-C}1.\1,,.ffl~tc:.~L.-£-t: Pc=800mW (Max.) 

lc=600mA (Max.) 

• 2SA503, 2SA504 c ::z Y 7 l) ;( Y ?I 1J tc:. ts:. Q -£-t. /Complementary to 

2SA503 and 2SA504 

lil::k~:Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v !7 ?I • ""-.Armma: I 2SC503 Vcao I 
60 v 2SC504 40 

::t v !7 ?I • I 2SC503 VcEo 50 v 
.::r. • .,, ?I ri.ima: 2SC504 30 --

.::r. ~ .,, ?I • -"- .Aj!lj';lfr VEBO 5 v 
::t v !7 ?1 'ili'AE Io 600 mA 

---
.::r. ~ .,, ?11i[i'frE IE -600 mA 

::t I/ !7 ?lt!'l.:'.k; Pc 800 mW 

::i v !7 ?1 t!'J.:Ok: (Tc=25°C) * Pc 6 w 
~~'tmllffi..11'. TJ 175 oc 

--
-f*f?llffi..11'. Tstg -65~175 ·c 
* tfj(~iJiZ"'-<DJ& 9 #vtl:t.-/ l) ::z - Y• (;!' l) -.A ~~;ffiL, ~~~:fil;;!Jt~+7J-1Jv~ < i"° 7.i. 

Unit mounted on Al Heat Sink with silicone grease to keep contact thermal 

resistance small. 

~5{ttl(J~M: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::z v !7 ?I L 't' Wfflj'jff; Icao Vca=30V, ls=O 

.::r. ~ .,, ?I l...'t'Wi'flf!IE lsao VEa=5V, lc=O 

li¥i:VIE'mV!tt~$1il~** hFE VcE=2V, Ic=150mA 

::t I/ !7 ?I • .::r. < .,, ?I j!ljJlfi!ijil]'ilfr VcE(sat) lc=l50mA, Ia=15mA 

""' - .A • .::r. ., .,, ?I r .. iM!!:foma: VnE(sat) Ic=150mA, In=15mA 

r7YY-/aYJlll~~ fT VcE=lOV, l&=-lOmA 

::t I/ !7 ?I f±l::tJ~jj!: Cob Vca=lOV, I&=O, f=lMHz 

-"-.Aj}t;!J> 9 :fil;fjt rbb1 Vc&=10V,l&=-lmA,f=30MHz 

.A y ?I - y * Y"*Fd.I ton 
-{ (/ 

~~"*rm tstg Fig. 1 
"'"* "f-F,,i rlllfo"*n.i tr 

;!~I~m 
Industrial Applications 

Unit in mm 

1. Emitter 
2. Base 
3. Collector (Case) 

JEDEC T0-39 

EIAJ TC-5, TB-SB 

TOSHIBA 2 -8 J 

Min. Typ. Max. Unit 
I 0.5 µA - I - ' 

.- - 1.0 µA 
30 - 300 

- 0.2 0.8 v 
- 0.8 1.5 v 
50 150 - MHz 
- 13 30 pF 

- 8 25 Q 

- 25 - ns 

- 400 - ns 
- 70 - ns 

** hFE tc:. .i: 9 r~<D .i: ? tc:.:B-~ L. mJ1i~T- t... -c ~ 9 ;1: 

-t. 
Fig. 1 .A 1 .,, 7 Y f/"*fmllUl~@IJm 

Switching Time Test Circuit 
According to the value of h,B, the 2SC503 and 2SC504 
are classified as follows. 

Classification I Min. Max. 

2SC503-0 
30 90 2SC504-0 

2SC503-Y 
50 150 2SC504-Y 

2$q503-GR 
2SC504-GR 100 300 

lOV n o 

__! L1nput 

0 k--1 
5µs 

-180-

210.n Output 

r 
V,.=-3V Vcc=l5V 



Switching Characteristics 

f--t-+-t-1,-t-t-i-~-1-~r-1--1-t-
Vcc=!OV -t"'i"° 

500~ Ic=l50mA .,,.... I -t-
lB2 =13.5mA ~ 
Ta=25r: ++v---4---1-t- -·i--

300 - --1 ~ H-

~ --r--j, -·----+----r--1-;--r--

i'i 1001-:::-r' =++~::t:l=l===+==+=h':+::t=t+:i ~ I-· - ,r 1- tr-t- i~t 

~; -=l =[cJ::: __ ;r·' #:\=::::=f:::::::FrrTTL] 
' I f.. r------t---1--i-·1- .. . ' 

';( 50 .... --1-- P~l'~-+-+-t-;----i·--r---t--1- r- H 

Li 

l-t-t-'kHbt-----1--·l--r--t--i - r ~ 
30 - --+-t-f-+t-l--""-t----t---t---1--1-

!-1-l-+~-t-1--1----t~"""'",_-+--l--l~f 

Tu l~_,_~.,._.~,_,..,l~0--~__,,,30~~50~~~!00 

--<- 7 ... nlifil Im (mA) 

Static Characteristics 

:¥800 

"'a "' -
l'c "'~ ~ ~- 600 

~ n <'J? 

Ci. 400 i.\ 

.::is; \.4 

20 lB-'6. mA-

12 8 (~t) 0 10 20 30 

~~ """'"'"'""'·d'r.ll 
0.4 lltEE VcE=V) 

H l±l 

- -!Jg= 2'/ 0.8 = 
"'~ ;-.2: 

1.2 "' w '""'.,?~!ti!. 
~ "' .> Ta=lOO'C 

1.6 
I{ 

I 
'( 

lc-VcE (Low Voltage Region) 

ls=0.9mA 
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2SC503, 2SC504 
1 Static Characteristics 

1.s 

12 ,- ~ 1 0 10 20 30 
"''.... 1 ~]\ltJilf.,l~~mA) ""??·'"-'·•?Ul! 

H-1+-H--1.1-t-1--'-1--1.1--'-1-1-1-1-H 0. 4 <itEE V CE (V) 

l-Hi-l-l-l-f-+V+c+-E_~:2 ~ # 0. 8 

~~ 
l-f-H-t+H-H-H-H-1-1-1.2 ;,. l±l "' ' ., ?~Ji!! 

I littl Ta=25'C 
1:!:1::.t:t+tt+J:l::1:+f++li.6 '( 

Static Characteristics 

H-H-H-1+-1+-1-1-3_)8qo,1-1-~++++1-1-1-1-1-1-1-1-1-1-

,,,J'c ++-++++++t-.!o'-t '\'\--1--1-+-t-+-t-++++t-H 

~ "\?p =·-' 1-601-0H,,_t-+~•rl-H-1-1-H-l-f-H-1 
1-1-t-+-i_,_,~-+-r-r-t-"'·-l-H~l->-"F+.'-Hl-l-1-1-1-1-1-1-H 

l-l-l-l--t-l--P>ct-++~-'....'~40~01?+:;~Ft:;,t:i=:~~~~ 
1-1-1-1--t-1--1--1-~rr-n,=J::J:l'~~Ff:R=R=R=f:=HR 
l-l-H-H-H-1-1-1-~H<I 200 f lB='i~BmA++++++H 

+12 8 4 0 IO 20 30 

h+_i;t..}lil:Jr m Ia (r:.A) ""?? • '"-' •y ?roll 
1-1-1-1--1.1-1-1-1-1-1-r-Hr-HH-10.4 'lltEE VcE (V) 

HH-H-+-1-t-+-J-J-+;-J Jl;( 

~Ev~c~ES-~2V~-~~s:lS:j 0• 8 '::€ ~ ,,, ta 

1-+-1-1-1-1-1-1-1-1-1-1-t-Ht-Hl.2 M .; "- ~ 7 ? ~!ti!. 
~ l±J Ta=-55'C 
1111> 

H-++-H-H-H-H-H-HHl.6 '( 

Ic-VcE (Low Voltage Region) 

8001--+-l--+-+--l-+--t-t-t-+--t-t--t--r l } •y ~ Jjl!!+-­
f--l---l-1f--1f--1--t-t-t--t---t---t---r---r--r Ta=lOOt I-

o~ o!t-L....J-..l-!.1-L-L--L~2,--L-L-L~a:-'--'---'--4!--J.....,.J--'-ls 

::it--1? · .:r.;;. •1 ?r.l'.l'ilEE VcE (V) 



2SC503, 2SC504 
Ic-VcE (Low Voltage Region) 

800::=::=::=::=:::=:::=:::=J'.:r..,.1-Jr-1..-~-yr-t!l -l.,.H--, 

1-l-+-+-+-+-+-+-+-t-H-t-t-. Ta=-55'C --t-1 

14 6001----l-l-+++-_..+.i.--t:;;l--l-¥'=1H-t-t-++-t-H-l 
1 lL ll-
~ lL µ-

: 
400u~v-:t:d1ittttwC861=-t~t=:it:~l=-t~ ~ & 

~ l-Jl-.G.i.----+-+--+--+--+--t--t-t-t--ir-t4 
n 

200 v 
1 Is-J.8mA 

VcE (sat) -le 

-r-++-H+et----1-+++t+iH- .:r.. TJ"/Jl 
le/Is; lo 

2: \- -·· (--i 

~ lf::c \-· j-L. 
tJ 
> 0. 51-
HJ I-

~· 0. 31-
Iii'. 
1;Ji I-
:ii! 

"' 0. I 
" 

+-·. +--+--

---l-+-f-+1~~+f----+--t-++H+H---+~~ ~ 

~~ 
- -~ ---r 0 • 2:: '§ =25 

~ o.o5~ -J· .. ·t=t=. t- +-
:: o. o31-1 . '"'--+--J-+.+-Jff I 

~ 1-i u1 lU 
0. Ol.""'.t,µUl.J..--'-,\--1.+1-~,,-+-+,,"7,,'~"7;---'---;;i;;;-T,;;;~, 

0.3 0.5 3 5 10 30 50 100 300 500 1000 
:i <-? J;U:iJlt le (mA) 

i~.3,..LJO-i.s,.LJJ~l---+-k-_L.ls,..U..l..L\,10,--'--3~0-'-:ci5~0-':':c~10mo-~30 
.:r.. ~ ., ?'i\tiJI( IE (mA) 

0.3 0.5 3 5 10 30 50 100 300 500 10011 

:i H' ?lltiit le (mA) 

VEE (sat) -le 

2:. 
0 .:r..T.;;W 

..'l 
"' 

0 
"t=!= le/Is 10 

h ; 

.; 5 

H! 3 I 

~ 
Iii'. 
!ill 
:ii! 

"' 
l Ta 55'C 

. 

" 0. 51= 25 

~ 0. 
t( 

I 
'( 

i= JOO I 3 

~ I 1 0. 
0.3 0.5 3 5 10 30 50 100 300 500 JOO(! 

t-+-+- ' f,.... Cre (l Ta=25'C-1-
~ 50 -.;;,.. c~0)•-1-4-4.-l-J...j..j..._f=lMHz -t-

~ 3 1--i-J.-l-1-1-l-1---+-:::t;+="''l--.d~H-++-++---=--t--t--t-f 

n '1 

5L.3....L0~.-5LLl..LI--...L.......L3......L~5!-J-..L...<..~1~0~--'.._~3Q,,.....-_.,,50 

~'fltEE (V) 
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2SC503, 2SC504 
Po-Ta 

t-@ -.-
:r H !--+-

t:;: 
0 I 
0 40 80 120 160 200 

JlllllllillJJl.'. Ta ('t) 
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2SC505, 2SC506 ~~~~NPN=mtt~~v-7W~7~~A9 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 

o~•ff~~m o~~ffA1~7~ijm O*~~~attm 
O High Voltage Amplifier, High Voltage Switching and Neon Tube Driver 

Applications 

• ililiiliM.EE-C-t: 2SC505 VcEo=300V 

2SC506 VcEo=200V 

:II*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

::I v p fjl • "' - ;;q'Mjtl[EE I 2SC505 
VcBo 2SC506 

::I v !I fjl • .:r. ~ .,, fjl ri.imEE I 2SC505 
VcEo 2SC506 

.:r. ~ .,, !il • "'-.Ar"'ifit.EE VEBO 

::ivP!il'm;j)fE le 

.:r.~ .,,!ilfitj)fE IE 

::i v!l !ilHl5'<:= Pc 

~il-ffilffirl.!lt TJ 

fij1:1f:ffirl.!lt Tstg 

Rating Unit 
300 v 200 
300 v 200 

3 v 
100 mA 

-100 mA 

600 mW 

175 oc 
-65~175 oc 

-~B<J!fii\:~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::I v !I fjl L. ~ lfi'm:V!E le Bo VcB=lOOV, h=O 

.:r. ~ .,, !il L~WTmV!E hso VEB=3V, lc=O 
• 12SC505 BVcBo lc=O.lmA ::i v P !il • "' - A llll~ff:mEE .2Scso6 

_ \2scsos BVcEo lc=2mA ::i v :7 !il • .:r. ~ .,, !il llll~f*tt.EE 2SC506 

.:r. ~ .,, !il • "'-.:A.Fd.l~f*fit.EE BVEBO IE=O.lmA 

U[V!E'i!tV!E~~I~ * hFE VcE=5V, lc=50mA 

::iv!!!il ·.:r.~ .,,!illllJ/m*1mEE VcE(sat) lc=50mA, la=5mA 

"' - A • .:r. ~ .,, fjl ri.i!lfil*1tl[EE VBE(sat) lc=50mA, ls=5mA 

I- 7 :/ ;; ,,, " y fllli&:~ fT VcE=lOV, IE=-lOmA 

::I v !I fjl lli:/J?/¥:.1: Cob VcB=lOV, IE=O, f=lMHz 

"'- .Atitti• 9 ~:tfi: rbb1 VcE=lOV, IE=-3mA, f=30MHz 

* hFE vc..t 9r~G'.).t ?vc.?t~L. miPn~ffeL-C~9-£-t'. 
According to the value of h,., the 2SC505 and 2SC506 are classified as follows. 

Classification Min. Max. 

2SC505-R 40 80 2SC506-R 
2SC505-0 

70 140 2SC506-0 
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imraI~m 
Industrial Applications 

Unit in mm 

" 0.45¢ ::@ 

~ 

1. Emitter 
2. Base 
3. Collector (Case) 

JEDEC T0-39 

EIAJ TC-5, TB-SB 

TOSHIBA 2-8 J 

Min. Typ. Max. Unit 

- - 1 µA 
- - 1 µA 

300 - - v 200 - -
300 - -
200 - - v 

3 - - v 
40 - 140 

- - 1.0 v 
- - 1.5 v 
30 60 - MHz 

- - 20 pF 

- - 20 Q 



Static Characteristics 
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2SC505, 2SC506 
Static Characteristics 
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2SC505, 2SC506 
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~~~~NPN:~~~~v-rm~7~~A.~ 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR (TENTATIVE) 

o~it:t1•im o~Ji!il5&'.•:n:t11(11m o~•.EEA.-< ·;1 7- ::..- ~lm 
O Video Amplifier, High Frequency Amplifier and High Voltage Switching 

Applications 

• ~MEE<=-i": VcBo=l70V 

VcEo=l20V 

• 'J\rj'jft(J)f$0:il'J:: ~, : lc=lOOmA (Max.) 

• r 7 :/y:/" :/ffll7&'l2((;0>if'Jj~,: fT=250MHz (Typ.) 

• Cob ;0•1J'~~': Cob=2.8pF (Typ.) 

l'll7'~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:z v ?J !' • ~ - ;:;.. r-1.i11EE VcBo 170 v 
:z v ?J tJ • :r- ~ ,, tJ 1tii1!:EE VcEo 120 v 
:r- ~ ,, !' • ~- ;:;..r.l'J1tEE VEBO 5 v 

---~-- ··-----
:I I/ ?I !' 'ftj'jjt le 100 mA 

:r- ~ ')1 !' 1!:Vft IE -100 mA 

:I v ?I !' m*: \Ta=25°C 750 mW 
Pc 

Tc=25°C 2.3 w 
~itf!BiffilJJ'. TJ 

I 
175 oc 

fJIF{HNUl'. Tstg -65~175 oc 

'15ttt1Mij:1i Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

:z v ?J !' L-'(> ~1!:VIE le BO VcB=lOOV, IE=O 
-------~-

:r- ~ ,, JC L-'(> tl\IT,-~Vft IEBO VEB=5V, lc=O 

:z v ?J !' • ~ - ;:;.. r .. i~{:!('llEE BVcBo lc=O.lmA 

:z v ?J tJ • :r- ~ ,, ~ r .. i~{:!(~EE BVcEo lc=lmA 

:r- ~ "' t; • ~- ;:;..1tii~~EE BVEBO IE=O.lmA 

~VIE'llV!EJtl$&$ * hFE VcE=5V, Ic=lOmA 

:z v ?J ~ • :r- ~ ,, ~ r.l'l~:fllltEE VcE(sat) Ic=lOmA, Ia=lmA 

~ - ;:;.. • :r- ~ ,, ~ r,.i:f!fililt1!:EE VBE(sat) Ic=lOmA, la=lmA 

r 7 :/ y ,;,- a :/ miret~ fT VcE=20V, IE=-lOmA 

:I I/ ?J_~J:l::\1J~:S: Cob VcB=20V, IE=O, f=lMHz 

* hFE IC J:: IJ "f*O) J:: 5 t~?J-M L, :mrro~~ L "( ~ IJ j; i". 
According to the value of h,., the 2SC507 is classified as follows. 

Classification 
\ Symbof 

Min. 
I 

Max. or 
(Color Dot) 

2SC507-R R(Red) 40 80 

2SC507-0 O(Orange) 70 140 

2SC507-Y Y(Yellow) 120 240 
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-

I 

2SC507 
il~I~Jfl 

Industrial Applications 

Unit in mm 

1;i 
::.! 
<O -

t=;t;:::;!;::;t;:::i:::~·<O 

" 0.45¢ i 
~ 

1. Emitter 
2. Base 
3. Collector (Case) 

JEDEC T0-39 

EIAJ TC-5, TB-SB 

TOSHIBA 2-8 J 

Min. Typ. Max. Unit 

- - 0.5 µA 

- - 1.0 µA 

170 - - v 
120 - -- v 

5 - - v 
-

40 70 240 

- 0.4 0.8 v 
- 0.85 1.2 v 

100 250 - MHz 

- 2.8 4.0 pF 



2SC507 
Static Characteristics 
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2SC507 
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~~~/NPN=mtt~~~~~7/YA~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

o 9 ~12~7l<lffirR1t:1:1:tJm 
O 9~12" B and W TV Horizontal Output Applications 

• ~ilii1EEC:-i" : V cBo=l80V 

• ttcJ;frl1'1[ffiJ>{)£~': VcE (sat)=1.3V (Typ.) (lc=4A) 

~*~* Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::iv,73' • -"' - .A r,,i'MEE VcBo 180 v 
::iv,73' • .::c. ~ "' !.' r,,i'llEE VcEs 180 v 

·---
.:c. ~ 

"' "' • ""' - A r,,imEE VEBO 5 v 
::i v >' ;. '~VlE Ic 4 A 
.:r.. ~ "' "''l'ii'.VJE IE -4 A 

·~--

::? v ,73'1.fl:'.k: (Tc=25°C) Pc 20 w 
:j"j~-ftt11llril.!i£ Tj 150 oc 

-·--· 

t11:ff-lli!!!t Tstg -65~150 oc 

~~1¥-J!l?f•l:!f Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol j Test condition 

::i v '7 ;. L "'l:ffr'~VJE le Bo VcB=50V, IE=O 

.::c. ~ "' 3' L -'t'ilfT"fll'.VlE hBO VEB=5V, Ic=O 

L-'t'i:ffrfl.'JZI!l~ Lb Vcs=5V, h=-0.5A 

ihll'ilffliV!EJ:\!J1pli\$ hFE VcE=5V, Ic=4A 

::ivo73' • .:r.. ~ "' ;. r.,iJliil%1l"fll'.EE VcE(sat) Ic=4A, h=0.8A 

""-A . .:r.. ~ .., !.' r,,i~:f!J~EE VBE(sat) Ic=4A, h=0.8A 
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2SC508 
Unit in mm: 

15.7¢Max 

:;i 
.......,,__,H----<O~·~ 

....... i:.:. 
~ 

6 
+I 

----~O 

1. Base 
2. Emitter 
Collector (Case) 

JEDEC TO-G6 

EIAJ TC-!GA, TB-23 

TOSHIBA 2-I:lB 

s; 

7 '7-Z-it ~ f'J: AC20C ~iif!i.ffl 

Mounting Kit No. ACZOC 

Min. Typ. Max. Unit 

- - 120 µA 
- - 0.5 mA 

- 25 - MHz 

20 40 -

- 1.3 2.0 v 
- 2.0 3.0 v 



2SC51J8 
Static Characteristics 
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~~~~NPN~~g~~7~~~-~-~5~~~g 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

Oftl;Jil$J.t~:tJ~~m 
O Medium Power Amplifier Applications 

•tl?J:fl:J~;b>{Jfa': VcE(sat)=0.5V (Max.) 

• 'Jli5f["J:jlJ$j$;b>il1ij\,' ; hFE=70~240 
• B*1k7,,. Y,,. 7°1t--C-lWO)l±!JJiM,\ll?.h-£-t. /lW Output Applications 

• 2SA509 c ::1 './ 7 9 ~ './ !J 9 v"C..'/J:. IJ '£ i". /Complementary to 2SA509. 

:ft::::k:~:f& Maximum Ratings (Ta=25°C) 

Characteristic \ Symbol Rating Unit 

:11/!J?< • -" - 7- lbi'~JE Veno 35 v 
:11/!J!J·=~ ,,. !J rsi '!IEE VcEo 30 v 

---
.::i:. ~ ,,. !J • -" - 7- rJJ '!IEE VEBO 5 v 
::I )/ !J !J 'llV!C le 500 mA 

= ~,,. !J'~m IE -500 mA 
-------· 

::I )/ !J !JJP\1c Pc 600 mW 

~i!lIBllfil.f:lt Tj 150 ·c 
-

~H=llfil.f:lt Tstg -55~150 ·c 

~5a:tr.:1*¥¥-I: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::I )/ !J !J L. ~ l*JT'ili5fE Icao Vca=20V, IE=O 

= ~ ,,. !J L.~®i"'ili5fE IEBO VEa=5V, Ic=O 

ll[i5fE'Jlj)ftJtl$i~ * hFE VcE=2V, lc=50rnA 

::1 v !7 !J • = ~ ,,. !J rsii'J:fl:J'JIEE VcE(sat) lc=500mA, la=20mA 

r 7 './ y y a './ ffll7Jilli)( fT VcE=lOV, lE=-lOmA 

::I )/ !J !J 1±1:1J!l!\t:5!: Cob Vca=lOV, lE=O, f=lMHz 

* hFE lZ:. J: IJ ""f~O) J: '.'J VC :$3-~ l.., ~,fc,~jf- L."( £, I) "£-t. 
According to the value of h,B, the 2SC509 is classified as follows. 

Classification Min. Max. 

2SC509-0 70 140 

2SC509-Y 120 240 
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2SC509 

0.45¢ 

5.lMax 

. I . 

I I 

Unit in mm 

1.5C 

0.7(> 

1. Emitter 
2. Collector 

;;isWt ::;; . 
~ 1 ,2 3 

1.5 
1.5 

3. Base 

JEDEC 

EIAJ 

TOSHIBA 2-5 S 

7?1-e"'tHi RH-16 ~jlffl 
Radiator Holder No. RH-16 

Min. Typ. I Max. Unit 

- - 100 nA 

- - 100 nA 

70 100 240 

- 0.2 0.5 v 
- 100 - MHz 

- 11 30 pF 



2SC509 
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Static Characteristics 
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~~~"'"' 
.L.. 

i!' 
"" 0.05 
~ 

"' 0.03 
>! 

i-- J....-'t"" 
.1£:'1,'>-

"" "' 0.01 
.:.. l 
n 

j--1"' -
3 5 10 30 50 100 

::iv??'l!tmt le (mA) 

Po-Ta 

300 ~00 1000 

16001r-.-.--r--,-,Q)=---T-c=~T-a.,..,("'l!\E~,m-i!*~.-J1l:~111\-.. :l!l,.....,,~~-i!l""'),.......~~--. 
t--+--+--+---t Infinite Heat Sink 

~ 1200 

,___..,,__..,___,_, @lOOXlOOX lmm A 1 :/&~toc(Heat Sink) 
Q) 7;....x.;?-;J<1v?'RH-l61l!!J!l 
® "\ @J1,[111\:llJ(~ L (No Heat Sink) 

..!l, 

~ 

* ~ 800 

"" "" .:.. 
n 
-!$ 
it; 400 

0:.--'--'---"-;~--'--'-;;;';c-'-'--'--;~~l'~I§.~ o ro ~ m ~ 

. l'illlllilU!I'. Ta ("C) 

lc-VcE (Low Voltage Region) 

17 
400rtfJLl+tt--HH-tt+H--H+H--l-+--H 41r--r--r-t-1--+-1 

lOOH---t-H--H-t-H--H-t-H--H-t-H--H-++1 n= lmA-r-

011+-H-t-+-t-H-t-t-t-H-t-+-+-HH--H--+-l--~++or--t-1-1 

. 1000 

500 

300 

0 2 3 4 5 6 
"v?? • .:<." •1 ?r.llltEE VcE (V) 

.:<.~- •y?;Jil:Jt!! 
·Common Emitter 
Vct=2V 

Ta=lOO" 

1--I-!-4- 25 
il -!!!­

!!!! 100 

~ 
1!li1 50 

~ 30 

'10 
·l 

--
3 5 

-55 

10 30 50 100 

::1 v .7 ?lftlllf Ic (mA) 

300 500 1000 
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< 

lo-VBE 

500 .---..--..-.--.-,-.---.-,-,--..-r-r-r.--.---~,...-,--r-, 
H ::x.~·y.?*rt!! 
H Common Emitter --•-t-+-+-+----<--1--lf--4-+-+--< 

H Vc,=2V 
4001-1 Ta=25"C 

.5 3001-i-+-+--+--t----i-+-+-l-+-t--t---t--+--H~i-t-+-I 

~ 
~ HH- -1--t--l 
"' 200 I T 
~ r--t-t- - 1--r-·+-...__,-+-+---+-·-+---+--++-+-...__,-+_, 

100 !----'. - - ii·-i---+-+-l----lf-l·-+-+--l--+---+-+-1---1 

-t-1---j-- +--+-t-t---+-+-1-+-+--+·Tf---+---t-+--+-t 

o '~A~- -[-t-i!----'. -f-----<--+-+-l71,____,,f --+---+-+--+-t---1 

0 0.2 0.4 0.6 0.8 1.0 

~-7. • ::x. ~ ..,, .? f,lJ'lltl± v,. (V) 

2SC509 
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2SC509® ~~~~NPNz~~·~7&~~-~-~~~~~~· 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

011tmf 5BZ!i::tJ~mm 
O Medium Power Amplifier Applications 

• :fl?l:fl:JtltEE:ll>{)&1,,: VcE (sat)=0.5V (Max.) 

• fltVfE:Jtl~l$:lJ>jlilj1,, : hFE=70~240 

• B~7.,.. ~"'" 7"1v"t:'l WCO!:l:t;IJ:lltt\}l'.:>.t·i.£-t". /1 W Output 

Applications. 

li~I~Jft~i•J-~ 
Industrial AppJ,kations 

Unit in mm 

5.1Max 

• 2SA509@ 2:: ::r '/ 7 !I ,,.c '/ ?< !I IC. fJ:. I) £-t. /Complementary to 2SA509(G) 

:ft*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::r v" ?< · -"'- ;r,FdJtltEE Vcao 35 v 
- ---

::r v " ?< • .::c. ~ .,.. ?< rt.itJtEE VcEo 30 v 
- ------

.::c. < .,.. ?< • -"'- ;r,rt.i'llEE VEBO 5 v 
----

:::? l/" ?< tltV!E Io 500 mA 

.::c. ~ .,.. ?<'llV!E IE -500 mA 
--

:::? l/ " ?< :tf.19': Pc 600 mW 
----·· 

~ilffillli!!t TJ 150 oc 
f!t'::ffmll!r Tstg -55~150 oc 

71~1¥-.l!fiif1~ Electrical Characteristics (Ta=25°C) 

Characteristic Symbol I Test condition 

::r v " ?< L. ;;~ tmmifii Icao Vcs=20V, h=O 

.::c. ~ .,.. ?< L.~tmtltifii hso VEa=5V, lc=O 
-------

Wii!iitltilii:lll$1$ * hFE VcE=2V, lc=50mA 

::r v " ?< • .::c. < .,.. ?< flJlf!fil:fl:JtltEE VcE(sat) lc=500mA, la=20mA 

r 7 .,,, ~ -;,.- " .,,, ml~ilt fT VcE=lOV, IE=-lOmA 
-----

:::? l/ " ?< 1±\ }J~ fl Cob Vcs=lOV, h=O, f=lMHz 

* hFE ic.J: l)r~coJ:? ic.:B-~L.. :miro~~L.-c~ I) "i-t. 
According to the value of h,E, the 2SC509© is classified as follows. 

Classification Min. Max. 

2SC509@-0 70 140 

2SC509@-Y 120 240 
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~ 1I1 L· 
0.45,,, 

0.1(> 

~~-2 
1.5 

1.5 1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-5 S 

7 ?' -t>:"'t !Hi RH-16 ~)ijffl 

Radiator Holder No. RH-16 

Min. l Typ. l Max. I Unit 

- - 100 nA 

- - 100 nA 

70 100 240 

- 0.2 0.5 v 
- 100 - MHz 

- 11 30 pF 



500 

400 

,.:/ 300 

~ 

~~ 
"' "" 200 
.:. 
n 

100 

Static Characteristics 

1u = 1mA-+-+-+-

011. 
6 4 

~--A'ill.i!Jl 
2 0 8 16 24 32 

In (mA) :J V 7 5' • .:r. 2. 'i' 5' !111 
1-1--<--<--+---~-->-'-' O' Z "r;:u: VcE ( v) 
l-+---,-l--,--1---l- -1---1 

0.4 "'> 
1-l---+--l--+---l---+-+---l '~ .._,. ;r_ ~ .,, .:71£Uill. 

O · 6 1--i ~ Common Emitter 
\--v;:;.-::'w;-+-Vil-S-'-1 0 8 r~ l±J Ta•0 25'C 

I · lif.I -r « 

lc-VsE 

TTTTTTT rr 
H ;r.~ ·y7'i'f<:ti!l 
~ Common Emitter 

f- VcE=2V 
!-- Ta=25°C 

d 
0 

0 
1"' 

0.2 0.4 0.6 0.8 1.0 

~-.?,. • ;r. ~ •y 7' ru11!!'.EE VBE (V) 

V cE (sat)-lc 

e i.o 
I= .X ~ •Y }'f)Rjt\J 

~Common Emitter 

tve.=2V 

~ 1:1 .;-"-' ~ 
~ / n."' 

1 
_L v 

-

:; 0.5 

IZ 
L 

~ "' 0.05 
f--

....,. 
d'.'. ..... -V1 

"' 

1.2 

"" 0.01 
.:>. l 3 5 10 30 50 100 300 500 1000 
n :J v? 7'ftiJif le (mA) 

< ..s 
.:cl 

~ 
~ 

"' "" .:. 
n 

2SC509® 
Ic-VcE (Low Voltage Region) 

500 
f-t--ij 6 +- 5 

.x ~ ·y 7'~:tl!! 
Common Emitter 

Ta=25°C .--t-+-1 lLI 
400 4-t-H-+-i--l 

J.-< 

ll 3 

300 

11 
WJW-l-l--\-t---l--l--l-+--l-+-+-+-l-l-+-+-++-l--++-+-'2-\--1-

200 

1-M--+-+-++-H-l-lf-+-H-t--H+-t-t-+-t-H Ia= lmA ·H+-
JOO 

JL 

\l-.J.-l--l--l--1-l--l---1-l---l---l-l-+-+++-+-++-1-+-l-lrl-+0~ 
0 
0 2 3 4 5 6 

" v?? • .:i:. ~ ·y 7' F•9'1ltfE Ve£ (V) 

lOl'---_J'--3L...l-5LLIC.UlcLO _ _L__3L0__!_5LOLLll~OLO_-L_30LOJ5_0LOLlJ.lD000 

::i v? ?ill'.iJif le (tnA) 

Pc-Ta 

lGOO~--(D-T_c_=_T_a_j_]~-l;J±-:k--Jfi(-~-.f!R-·-in-fin-it_e_l_ie_at-s-in_k __ 

!--+----- @lOOXlOOX lmm 7 ;;.. ~ .=:. '/ .L<!ilcit'\1Jli(l& HJ-It 
14001--+-=-t---l'.ifi:-~I: l -CRH-16'1'.cf!el!l Al heat sink 

CD @ ./&~tLi "° l no heat sink 

@ '\,, 

~ 12001--1---1-'-"t-..+--'"'-~-+-+-+-t-t-t--+--+--+--+f----l 
'h.." A; lOOOf---1---+-+--+'"-+'~'<--1~1---l---+--+--t----+--+-1--+---I 

;\( ~~ 
~ 800 f-----jf----l--+--+-t--t-b.:"d-'l~,.-l---l---l--t-+-+-+--+--l 

:;: ® ~ 
600f---+--+-~1--+--+--+~i---l-"~~<-1-t---+--l---+--+----l 

n ~ ~ 
~{! ;...._ I j.._"\,,. I 
;lt 4001--1--+--+-+-41__, ...... 1--..-""o.,lc---l---+-+l~~...-1-1--t---+--l 

~~~ 
200 1---+----!---+.---l----l--l--l---l---J--.j~~----1-!-....--=-1'.l-+----1----l 

160 
o I ~ 

140 0 40 60 80 100 120 20 
ll'i!l!!liN'..OC Ta ('C) 
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2SC509® 

3000 

1000 

j 500 

~ 300 

0.5 

0.3 

II 
le ML JulJJ 
le Max Continuous 

~'Jrl: 

1 0 ·-& 
l Ck ~ ... 

.,c:t.· 

l--Ta=25"C ++"rt 
~ 'it<i>:il!Jtri11 J-jjtf.): ill.Iii: 

1:.1:~<:7'1 v-7 
1-- 1;; ?"VC.olJ".Z. l>&> 
1--lffJ<;!', 9 1 i". 

Derate Linearly 
Above 

0.1 
1 

Ta=2s-s_ 

3 5 

*Single Nonrepetitive 

Pul°J 
::x:~~~ 

+-~~ .. "' 
"'A =s: 

......... 

~ :s ' " 
K ~H iiJH 
~ 

10 30 50 100 
:J v??. :£,:;, "/ ?ffll'it!E VcE (VJ 
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~U~~NPNE~~~~~-+~~5~~A~ 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 2SC51 0, 2SC512 
o~m~~~~~m o~~ffA1~7~ijm o~~ff~~m 
O High Frequency Power Amplifier, High Voltage Switching and Regulator 

Applications 

2SC510 

VcEo=lOOV 2SC510 

• ifi11::1JJflc L"C$1,'Jfl~1ej@ijL"!i"": lc=l.5A(Max.), Pc=800mW(Max.) 

• 2SA510, 2SA512 c ::i :/ 7 Y ;1. :/ !J Y 1et.i:: IJ "!-)"". /Complementary to 

2SA510 and 2SA512. 

ill:k'.iE:~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

• .r-: - ;;<. Fai'ltEE 1 2SC510 Vcso 

--~ ~ /--:-~ ::iv?'?< 2SC512 
-;}7i-3i - 1~-!?-'2~ VcEo .:c. ~ .,, :51 119 ""EE 2SC512 60 

.::c. ~ 'Y ?l • "" - ;;<. Fa91l!E VEBO 5 v 
------

:l v 7tz1!l'.V1E le 1.5 l __ A_ 
.:i:. ~ 'Y !J i:'\'.VlE IE -1.5 A 

··-

1Ta=25~ 
-----iriw--

:l v 7 ?I m1': Pc 
800 

Tc=-25°C ---- w --8 -----~----

}£itfflliffil.!'i!: TJ 175 oc 
-----

{!f;tfiffil.!'i!: Tstg -65~175 oc 

~5{(1¥-J!j:ifji Electrical Characteristics (Ta=25°C) 

lmf~I~m 
Industrial Applications 

Unit in mm 

x 
~ ~ 

t::;i;;::.t::::;t;:!:=:::-J-'~ 
c 

0.45r/> ~ 

~ 

1. Emitter 
2. Base 
3. Collector (Case) 

JEDEC T0-39 

EIAJ TC~ 5, TB-SB 

TOSHIBA 2-8 J 

Characteristic \ Symbol \ Test condition Min. Typ. Max. Unit 

:l v 7 tz L,,,, WJT'ijtlJlE lcso Vcs=30V, h=O - - 1 
- -----

::r- ~ "'!J L-'(~lifr1llfrE hoo VEs=5V, lc=O - - 5 

hFE(l) * VcE=2V, lc=200mA 30 - 150 
Thllfii'fi!VlE:illl~lll~ hFE(2) VcE=5V, Ic=lA 15 - -

-- ------· 
:11/f!!J • ,;t:.. ~ "'tz Fa9fcl;f!J'JtB:: VcE(sat) Ic=200mA, Is=20mA - 0.2 0.6 

·------ ------
~- 7-. • .:c. ~ "' tz Fa9flii!;f!J'ltEE VsE(sat) lc=200mA, h=20rnA - 0.8 1.0 

l-7:/~:/3 :/ liiJilll~ fT VcE=lOV, lE=-30mA 20 60 -
·----------·--·- ----

:l I/ 7 !J l:l:l:1J'1§t:i: Cob VcB=lOV, h=O, f=lMHz - 25 40 
----- --- ." ___ 

;;<. :/ tz - :/ * :/~r .. i ton - 0.13 -
1 f;I' 

_" ___ Fig. 1 ------- ------· -----

"'~ 
1~'H•~F,JJ tstg - 3.0 -

------- ------- --- -----
+rai r~lk'i'Fai tr - 0.2 -

* hPE(l) re J: IJ T~<O J: ? re 0-~ t,, miffi$!ffe L "( i6 
I) 'ii"". 

Fig. 1 ;;<.1 'Y + :/ f;l'W~'ra1lllU'.XE@!Ji\t 
Switching Time Test Circuit 

lk!l 

µA 
---

µA 
---

v 
----

v 
MHz 

pF 
·----

/tS 
------

/tS 
-----

µS 

According to the value of h,E(l), the 2SC510 and 

2SC512 are classified as follows. 
2Jl_lnput 

0 1.--1 

OutpHt 

lOµs 

I Symbol hFE (1) 
Classification or 

(Color Dot) Min. I Max. 
2SC510-R R 

30 90 2SC512 (Red) 
2SC510-0 0 

50 150 2SC512 (Orange) 

r 
,, Vae=-3V 
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2SC510, 2SC512 

~ 
~ 

~ ... 
"' "' "" n 

1 
"' 1lli: 
~ 
;, 
~ 

.... 
>< 

Switching Characteristics 

3000 vJ"=4dV I ? 
f--- Ic=200mA -l-+++t-1!1--/--+V_.,,.f<"-l-+-tt+-H 

Isz=-3mA 
1000~ Ta -2s·c 

500 

300 

100 1· . 
·r-1 • 

f---+--+--+-+-++H-t--- _ _s.·"d--+-+++t·+; 
50 

30 

10 
I JO 30 50 100 

.-.{- ;r,,:l(?Jff. Im (mA} 

Static Characteristics 
....,~~~~--~JI 

1-HH-+++H-t-++~~~+l+H-1-tt++H-+++l-H 

1-HH·+++-H-t-H-~~rl-H-t+++++-+-HH++-l 
l->-H4++++H-t-J!S"..LL++++++HH~H++4-

..._H4++++HHJ-':~TI wi~HHHH++H-HH-1-l 

...,__,H+++-HH++-"'-·~·-H++++l-HH- - -

~~ t-t-~i12111Zt2;0++:~+1=~+1=1 
1-1++.l-l+h'"<t>t 'l± 11; 1i: 

!>I. 9>+4-tt·H-H 

0.4 3mA 

J-HH-++++-!-H-t-tt++o-+-HH-+-l+-1-l fo =0 

Ic-VcE (Low Voltage Region) 

1.6 
~so 

1.2 

0.8 

0.4 

0 

l-l---+--+-+-+·-+v-v-+--+--1--1-+-+-"" ' ., ~ Jl<Jl!l t-t-1 
H-t-+-+-t"'T-t--t--IH-:±~-t3Q-r- Ta =25 ·c t-t--1 

v 
J7 Jc'L 

S-+--1-+-+-+-i 

1-Hf1.<-+.td~,-+-+·-+-1--+--+--+--+Is=4mA-•--+-+-+-1-1 

J 
I/ 
0 5 
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Static Characteristics 

Ill 

l'll B·+++-H-tt++t-H 

~++--l-H-+-++Ho.4..,...-H--H-H-+4mA: 

lB 0~ 
0204060 
~v??·o:;.,?r.ll 

H-t++++t-H-tt++-t-H0.4 lit/£ VcE (V) 

x. ~ "/ :11tJI!! 
Ta=25'C 

Static Characteristics 

2.0 .. 

~ ;· - . 
u 1.6 70 

~i 
;f~5 .. 

re- '5 "''\>?is _jl4~ 

ill 
l2 30 

~n ¥20 

-1> 0.4 ±:t :f'JOmA 

In-o 
60 40 2~1;-t. 0 20 40 60 

"'-'-"-l!tiJit Ia (;,,A) ""'??·"-'·1?r.ll 
0.4 11'.J:E VcE (V) 

::;;: 
"'~ 0.8 ~~ 

Vc£=2V 
IN lzJ 

I 2 H~ .:c.' ., ?1.liJl!l 
. ~1±1 Ta=-55'C 

I ~· 1.6 '( 

Ic-VcE (Low Voltage Region) 

l-6 ~-,-_,.-.,-T---,-r-r"-r-,.--;-5ll 
y 11111 

l-t-ir-tr-t--+-+-+v...,..."-1--+--t--1.J--+,-.:c.' ., ?lll'Jtll -r­
H--t--+-t-+-i>~r-i--r--1:::;;~~~'30-i--T·=Joot -t-i 

i. 2 i-;_,._,..._,....-t..Ll,.....,..__,........,v-__,...b::::::_,.._,......,.,..,...--,_..,_,._,..._,......,......, 
LI ......... ~ 20 

I B = 3 mA J. '-,-,..-,-"t-1 

oJ.t 
0 2 3 4 



3 
" .... 

lc-VcE (Low Voltage Region) 

[Zl7 v 

~ E .:r 20--1---+--1--+-+--< 

n o.41-Jl,4Y-+-++-H-l-++-H-1:°T+om-~AH-t---t--t--H 
j--j--[ B 

i 
'tf 

o~ 
0 3 4 

::Jv?? ·::c.• .,?r.ll!IW'. VCE (Vl 

VcE (sat)-lc 

1. 0 t-=---+- +- -: ; . +-- - H +--- ---+---

5 

rr 
~l 
'V~ 

> o. sl==t=t=t::tttut:::·-==t=t=t'jtJ'jtl:t==1~t=t::tt~!'.=:::j 
JI'. ri--·--.c,. ~ 

1:1:1 
1mi1 o. 31--+-+-H-Hl+l--+--+-l--H-++l-l--+-+-l/f#l 

I 
l@ ~ .}:l 

2.r .... o.1~1E~~ ;-. 

·~ o.osrs= - - -
;.. o. 031----+-+--+--f-+jH+l--+-+-H-+++++--+---+-++++-l-++----I 

"' .;. 

n o. Ol!---+.....,,-'--O--U'-'-¥.,---'---h-'.,}~'-!+,----'-"""J.:i,~~,.-.,J 
1 3 5 10 30 50 100 300 500 1000 2000 

100 0 

0 50 

;;;;;;- 300 
~~ 
~-: 

OU 

0 

0 

0 1 
0.1 

"'v? ?'lil\f. le (mA) 

Ta 25'C 

CL:E • C=Q 

t--:i:,, 

C.,,___l 
f..:'.::o 

r--
o. 3 o. 5 1 3 5 10 

ilt 'It It. VR(V) 

r--

30 50 100 

£ 
-;: 
_; 
"' "' > 

1±! w 
Ii<' 
:ill 
~ 

"' ;-. 

'" >! 

t< 
1 
'( 
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2SC510, 2SC512 

5001~---~-~---~~~-~~~~~~ 

300"----'--'--+-•-'-U-W--'--'--'-"-LI-llL--+-J.;c. ! ., fflll!l­
V cE = 2V 

3 5 10 30 50 100 300 500 1000 2090 
:J v ?'3' 11!'.i!t "le (mA) 

VsE (sat)-lc 

0· 11L-......L-!-3-L5µ..i.1.J,110~-L~3~0-"-=s'oµ"1±ooo,---'-3:do~o""s"'oot-'-'.1;J;o"'oo~2000 
:J "?? !lt!t lc(mA) 

Pc-Ta 
I . 
1-t.'11': (i)?--i"Tc=TaCl!!lrll*!!c'-"l&fl;lii) 

+-' ® 200 X 200 X 2"1117 •H !lcilt.lli t;: RH -10 
7 f'iii t-lll•"'CJlit')-:>ltt"~fl-
l-+-l--l-l-l.-@IOOXIOOX2 ... -r •L- ! !lc~lliUoRH-
,....,_.._,___,_,_,.__ 10 {- ffl "-C lfl ~ '?It t~tjlfl-

6 ·®- :fS @soxsox2.,,.-,- '" '1il:l!l.lliU~RH 
~ Sl-'@'-"--1-+--1-.J.J"- -IO'!:lfl••-CJfltij'?ltr"f;l!fr 

'-'"-+"'4-H~ ® !lcl!l.!li>;: '-
~ <ttl iJlc1!Mli..._..,Jlltry.-,1t1H· 
il1.I-@ ,,,,_,,·7'•1-".i\:-@. 
._ • 'ltil..M!lll!'-1.IMH+'it,l• 
~ ~<-tO.:.Co 

;Ji 3:1-++-14-f-'J..~~_j.ll-l-.j....J.-l--ic.l-.!-1--1.-!J..J 
it 

If-@ 

ogiBmlifim~ 
40 BO 120 160 200 240 

Alll!!!ill.Jll: Ta ("C) 



2SC515A 
o~~*~m o~~ffA1,~~~m 

~~~~NPN=~~~~v-7~r7~~A9 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 

Unit in mm 

O Power Amplifier and High Voltage Switching Applications 15-7¢Max 

• il:lii:tEE't'i" : v CEX = 300V 

• 71 :/ ;t~ v- r 7 ,;;t <Z) f:B1:Jl1lt:tc:.~ L,:-n' 'ii". /Suitable for Sound 

Output in Line Operated Radio 
"l 

'H 
"----~~ 

:&:k'.!E~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

::t v ? !7 • "" - .A railtEE Vcao 
::t v? !7 • :r.. ~,,, !7FaT~EE 

(la=5µ~) VcEx 

;r. ~ o/ !7 • "" - .A raimEE VEBO 

::t v? !7ltliit le 

I ;r. ~ o/ !7ltliit IE 

Rating 

300 

300 

5 

100 

-100 

Unit 

v 
------

v 
v 

mA 
---

mA 
1. Base 
2. Emitter 
Collector (Case) 

::t v? !7m9\: 1Tc=25°C I 20 

,_;~ 
w 

Tc=70°C 14 

~il'&'fllliilJ~ 175 oc 
----- T~tg Ji'fJltllllffi.li't -65~175 oc 

JED EC T0-66 

EIAJ TC-16A, TB-23 

TOSH!BA 2-l:lfl 

7? t-1}- 9 1-.i:AC20C:8:'.)iffl 

Mounting Kit No. AC20C 

!i~U'.l~!l?f1~ Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I 
::t v? !7 l.--'(>Wfl[VfE Icao 

:r. ~ .,, !7 L-"' wrmm hao 

jf[l;fEt[l;fE~~ilii¥ hFE 

::t v ? !7 • :r.. ~ .,, !7 r .. ill?l%0ltEE VcE(sat) 

r 7 :/ s:- ,;,.- ,, :/ mJlBl~ fT 

::t v? !7 f:B1:J~:I: Cob 

Static Characteristics 

H--t--H-t-H--t-+-H--H'<--H-H 40 
0.2 

H-1--+-t-++-H-+-+-+-+-H--+-t-++ 20•t-+--+-+-t-+-+-+-++-+-+-+-+-+-H 

Test condition Min. Typ. \ Max. Unit 

Vca=300V, h=O - - 10 

VEa=5V, lc=O - - 1.0 

VcE=lOV, lc=50mA 40 100 170 

Ic=lOOmA, la=lOmA - 0.4 -
VCE=50V, h=-20mA - 25 -
Vca=SOV, IE=O, f=lMHz - 5 -

Ic-VcE(Low Voltage Region) 

220~~~~~~~~~~~~~~ 

i-t--+-t-t--+--t-t--+--+---+--t±-+--+ x ~ ., :? :tlHt!! t­
i-t--+-t-t---+-t-t--+--+-+0""".~9 +-+Ta= 25"C +-

V jLj .. o'.1 

20 [L] 
t--+--!--:cc - - Ia-0.lmA 

0 4 8 12 16 20 

-202-

µA 
---
µA 

v 
MHz 

pF 



100 

500 

300 

t! ... 
I 
l"." 100 

a 
i!!I 50 

30 

·'-' .,,._~lll!-1 
VcE =!OV ·~ 

10 30 50 100 300 
::iv? .?'lftll1f le (mA) 

-l<Single Nonrepetitive+-1-+-H+----+--+-+--I 

I- Pulse I I I 

2SC515A 

Pc-Tc 

0 

~ 15H-++-H-+++++~~+++++-1-1-++-H--l-+++++-l-l--l-l-l 
'11(" 
~ 
~ 
~ 10-+++-HH-+++-H-++--l-H-++-1> ...... -HH-++--+-H-++-+++~ 
-" 
n 

Mi 
ill;; 

°oJ_J_.W..~2~5...W--W~s~o'-'-J....J..7~5..J...J.....L..J~lOLOL.l-.LLl~25..J...J.....L..J~15LOLI...l-.CW175 

'J"-;<.~ Tc ("C) 
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2SC519A,2SC520A,2SC521A ~~~~NPN:~~~~~W~?~~7.9 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR .. 

07':~:tJ:l:~~iffl 07':~:tJ7.4 ·~ 7~7·m ODC-DC ~ ~1'<-9 m 
oil~v=¥:i.v-9m 
O Power Amplifier, Power Switching Applications 

O DC-DC Converter, Regulator Applications 

• i'i11:ii1UtEE<::i"" : Vcso=l30V, V CEO=llOV (2SC519A) 

• :::z v !7 3<}~:*; : Pc=50W(Max.) (Tc=25°C) 

• ::kmm--c-t : Ic=7A (Max.) 

:Qi7;:5E~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

:::z v !7 3< • '"' - A Fa9•EE ~:~~~- Vcso 

130 
--------

100 

Unit 

v 
\~~521A 70 

-----------:-------1------1--- ---l------
2SC519A 110 
----
2SC520A VcEO 80 v 

50 

~!,3<·'"'-AM•EE V~o 5 V 
---·-·-----------------1-------1---------------

:::z v !7 31 •m Ic 7 A 
--·--···------------11--------1---------------·----
~ ! , 3<.Vft: h -7 A 

-------------1---------11--------- --------
'"'-A•m h 2 A 

---------1----------------
:::r v !7 3<m*: /Tc_=;5o~ Pc _____ 50___ W 

----------~-----1-------1----2_5~--1------
:f~-frfiBU\iJ'!t T J 150 oc 

-------------------1-------1------·---···----------
f*ff:Ulil'lt Tstg -65~150 °C 

* v Y :::z - :/ • !/ Y - A :a:~;ffi. L, -< 1 ti *f3~:fEl:a:f)- L -C 300 x 300 x 2mm 7 ;i, ! =- 1/ A 

:1J51:~;ftll~!&1:J#ftt.:.c ~. Unit mounted on a 300x300x2mm Al Heat Sink with Sili­

cone greased mica insulator. 

~~1¥-J!J:;\:¥-I: Electrical Characteristics (Ta= 25 ° C) 

Industrial Applications 

Unit in mm 

1. Bnse 
2. Emitter 

Collector( Case) 

JEDEC T0-3 

EIJ\J TC-3, TB-3 

TOSHIBJ\ 2-!9A 

7!7t-ttnl: AC6C'ir:@Jfi 
Mounting Kit No. AC6C 

Characteristic Symbol Test condition [ Min. Typ. I Max. Unit 
-------

:::? v !7 31 L-'!' tt!T_'~_,_·m_1G ______ ,_I_c_s_o ___ 1-_V_cs_=_5_~~~ Ip;:==_o _______ 1 ____ 1 ______ ,_l?() _ __ µ.~_ 
~ ! , 31 L-'!'tt!T'ii'.m bso VEs=5V, lc=O 5 mA 

------

:::? v ~~;Fa1~fJ\:'ii'.EE I ;~8*~~ BVcso lc=30mA _-_-i_;-L- V 
2SC521A 70 ----------1-c-12sc519A-----i---------------11o _______ _ 

:::z v ;_ f ; 31 M~fJ\:'ii'.EE ;~g~-;~1- BV CEO Ic=20mA -------~~ V 

= ! , 31 • '"'-Alfu9~fJ\:~EE B~E~o ___ >---I_E_=_l_O_m __ A _______________ 1 ____ s_l----=---------=----Y"___ 
iRm•mJ:~$lill¥ hFE(l)** v CE= 5V' Ic = lA 30 300 

-------------------------1----1----1------1----
JRVft:~Vft:~$M*- hFE(2) VcE=5V, Ic=5A 15 

-----------------------1------ ------------------1---------------
:::rv!731·=!,,,3<1fui:@:'f!J'rl[EE VcE(sat) 1.0 2.0 V 

------------------------ lc=5A, h=lA 1------------------'"'-A · = ! , 31Fa9i!c'!;fQ'~S:: VsE(sat) 1.7 2.5 V 
--1--------------------1----1----- --------- --------

r 7 :/ / v,, :/ )j!f)?El~ fT VcE=lOV,h=-lA 20 MHz 
--------------------11------1--------~----·----·--·----- ·---------------~--~- -----

Cob V cB=50V, IE=O, f=lMHz 150 250 pF 
---~-----------1-----1-------------------1-----------~·------

ton 0.4 µS 

______ !_ ____________ ~-- ------ 3.0 - I µS 

- I 0.3 - µS 
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Static Characteristics 

HHH±· $ ++ i l±t 
~j ···@£ ·ll;l 

~p ~~~ ., 
" 4 n--t 

' ' 
-1>. 

2 

o,-Hyo, -~yo,-i-~~ 
- -<-;<.l!Wt I~ (-0 

.-~ ff j--1. 

-ffi 
~<.\ 
"~ !:..<: 1 --

:P-
H 
tt 

350' 
j1'3oo 

2s-o 
Ii; 200 

+' ~5? 
+' 100 

50 

0 20 40 

I0;'1n 

60 

OmA 

80 
::JV?f·.:r.~ .. 1?fln 

0.4 llUE VcE (V) 

0.8 ·12: 
"'-~ 
~e. 

1.2 "' ~ -" < •1?ili!Ji! ~ .. 
. > Ta =25"C 

1.6 t<l:!J 
i lal 

2.0 "( 

Static Characteristics 

EEf:: 
i::r:: ::;:. 

~ 
4~~0 

t;.'I ~3:g~ ~~ 
~N l2 2~0, 

" 4 
200 

:'JSJI ±mo -·- - ioo 
2 - J<'o --· 

ls OmA 

I l59q m ~I 0 20 40 60 80 
""'-;-"-11tiii1. IB IJl!A) ""''. "-·~ .,,ro11 0.4 "lt!E VcE (V) 

·-
0.8 ~ 

12: .,, ..... 
,,.,~ 

1.2 ~e 
11/fi:I i! •1?ili!lll! 

"""" .6 ~;!: Ta=-SS"C 
::J<'.[ 

" 2.0 ~ 

40n 
0 1--1 

20µs 

2SC519A, 2SC520A, 2SC521A 
Fig.I 7-.1' ,,, '!- Y ?'~'l°l.iliWJ:@@lli* 

Switching Time Test Circuit 

2200 

Input 

~500 

l 
200 

I r -3V 30V 

Static Characteristics 

+ ·ttt- -i-·10 
j t.iJA OmA t± -

4001 - - ~?01. t- ,29q + 11?01 - 0 20 40 60 80 
- .-.:- 7,',ll'.mt. In (mA)- ::r 1'?? · :r. < ., ? !Ill 

-1~- HI: DA f[EE VcE (V) 

-- , '.Yo.a 
--Fr _ff tr -

j t:t.,..- t tt 1.2 

r-~~ ·~ --1.6 

-·· -l- --~-~.L 
. -.J- - - -t 
H -+i-1- tt2.o 
EF -n+: 

::;;: 
""~ :-..'> 
,;,:;; -".<"I ?ili!Jll! 
~ > Ta=lOOt; 

~l:!J 
1 'iii' 
"( 

Ic-VcE (Low Voltage Region) 

Output 

Ht-t--1-+-+-+-+-+-+-t-+-t-t--t-+-tI8 =lOmA-r---r-r--r4 

-2.05-



2SC519A, 2SC520A, 2SC521A 
lc-VcE (Low Voltage Region) 

8 := lT;J~\ 
I- Ta=lOO"C . 

i-r 250~ 
6 

3: I" ~ ..... " 1--'.'.'. 
iV: V1 I--' 

l!S .. 
~ 

"' ·~ 
n 

4 ' 
f-1 ..... 

~ r 
cl~ ....+-

10~ 

1-1 

~'L. J..-1-2 

50r-+-H 

IL t-11>-+-+--t-+-+-1-+-+-+--+--+-+--t-+--+-t-ir 0 = 1 omAr-+-1-i 

±±± 

VsE(sat)-lc 

~ 3f---+-+-l--++f+H--+-+-+-1-+t+H----t--+--H-+++tt 

~ 
;;) H---ha 55·c 

~ t==-+25 
" 0.5 
,,, ~----J 100,-+-+++t++---+--+-+-++-r++<r---+--+--+-+-HH-t-t 
~ o. 31----t--+--t-t-H-+tt--+-+-H-+++++---+---+--+-t-ttttt 
T{ 

I 
"( 

0.1"=-~--=-"='=-,_,.....,_,_,,.~~--,,...,~'"='-'--""-'"-~-<-......... ,..............,. o. 01 o. 03 o. 05 o. 1 0. 3 o. 5 3 10 

::iv??'ili'."'Ic(A) 1 

lc-VcE (Low Voltage Region) 

= 41=1::w~~:t:J.-~t-1~t=t=i::!=~=!=t=t:t1=1~1200= .. e-.it-ljt-ltj 
"' 7k 150 

"' ~ 21=!7tf;,~;t;;~~::i=;~=i::~=t::l=l=l::i=~!O=or::::i=e'='ji=l::J 
1-J1-+-+--+-++-1-+-+-+-+--+-+--t-+--+-l---'r" = 5o~l-t--t-1 

I}_ 

E 
~ 1 
~ 
~ 0.5 

~ 0.3 
Ii!! 

"' " "' ~ 0.1 

"' ~ 0.05 

.:r. ~ ., ?l<!J 
Ic!I = 0 

r==Ta,_ ..., 55 'C 
l=:l.oo 
E[25 

jJ_ 

I J 

± ± 

VcE(sat)-lc 

~ 

~ 
~ ~ 

v 
~ f' 

n 0.03 
0.01 0.03 0.05 0.1 0.3 0.5 3 111 

1000 0 

5000 

~ 3000 
-g 
(.) ... 
~ 100 
;J3 

0 

:: 500 
-' 
n 30 0 

!---·-

0 10 
0.1 

I- -1-+ 

o. 3 o. 5 

" v 7? l!lmt le (A) 

....:-;r_~Jff 
IE=O ' . 
Ta=25'C I j' 

h 

N--1 
1----. 

~ 

10 30 50 100 

:J v? ?•""-7-flll1ll:!E Vee (V) 
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Pc-Ta 

t ci~:lT+c~t~~ 
I- (D-t--+-+--+-t-+--1-1-+-+- ( l!!i~JUJ;l(~!ld>J!Jll)=1 

illl--H-,n-+-1--++-j--j-++-+-® 200 X 200 X 2 mm -I 
7 '" 'J;j(~f!if>J!lll -I 

t-+-H~+-++-t-+-H-1-@ JSOX !SOX 2mm -
K 7 '" ' bll~Mildtlll -

~ 40 © IOOX IOOX 2mm -
t--+--+-+-+-r+__,__,f--+-+-+--+- T Iv ' i.&tMiiiW m : 

rJ:: ® 70X70X 2mm _ 

;l( -r '"' JM&~hf!/!111 -
'l\'i l.<>-+-+-+-+-+-+--\K-+--+-+-+-'1-@ !ill?!\#i t.· L -

:: K +-+-+++ . -1-H 

~ 1-@'~·+-j-++-+-\-t-++-j-++-+-+--Ht-++J--+-'j·~-tl--+-l~ 
~20~ [\_: ·H 

l-©-+--......,..-+-+-t--+-~T+-t-t--t-+-+-t-t-1-+-+-+-+~ 
1-@· 

0 :I 
1::...® 

o0 I 
50 

++-i 

100 150 200 250 
JIJl!lli.\l.JX Ta ("C) 

-'21J7-

~ 
~ 

l!S 
l!m' 

2SC519A, 2SC520A, 2SC521A 

30 J !Sf Single Nonrepetitive Pulse 

1-Ic 1 M~~ 1 lPuls~d);ii I z ;T 
rt-H-tt"rt---r....t"ict"<:H~~$ 

i0Hc1 ~~~1l [l_\~~==t=l 
( Continuous\:h:!\-' fS.q,,,. 

"' "' ::. o.s':::1'~~2J.c--~--1--..._....-..,...._-+--< 
n o. 3 1-'i<·:'.i>:~!JfVilill!lii!;l/i!'.--+-++~.-,..__.__. 

l:J:-,<:7'"1 ,,_.,. 
I- 1 :..- :?' L <: JJ· .<. '-> ,g,--+-++~--<--< 

:~t.i'h'l:l.T. < ;;ii 
O.lt-Derate Linearly -~ ~ 

~Above Tc=25"C :~ ~ 
0.05 CN ~ 

3 5 10 30 50 100 

::iv? 11lt1£ (V) 
300 



2SC522 2SC524 ~~~/NPN~•ttft~v-7~~7/~A9 

. . ' . SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR ! 1 

o~~~-~~~m o••ffA1~7/~m o~•ff•~m 
O High Frequency Power Amplifier, High Voltage Switching and Regulator 

Applications 

• 2SA510, 2SA512 .!: ::r "./ 7 !J ;1 "./!I !.I Kt.i: I) 'ii". /Complementary 

to 2SA510 and 2SA512. 

• i*ij!ijfE.:i" : V cso= 140V 2SC522 

V cso= lOOV 2SC522 

.• :tztilJ!HliH;::Jlit IJ --:>rf"~i" < <P•1JJfl .!: L -CJA1,,Jfl~K~ J.... 'ii". 
: lc=l.5A (Max.), Pc=lOW (Max.) 

:II*~~ Maximum Ratings (Ta=25°C) 

·Characteristic Symbol Rating 

::r v !/ !J • "'..;.. .A!J.llii'.EE I 2SC522 Vcso 140 . 
2SC524 ---lOo--

::r v !/ !J • HSC522 = ~ .,, !I !J.IJCEE 2Sc524 Vcso 1~2~ 
60 

Unit 

v 
v 

---~---= ~ .,, !I • -'-.A!J.IJ1[EE Vsso 5 v 
----

::r v !J !J1[j'jfi le 1.5 A 

= ~ "'!J•Vli Is -1.5 A 
·--

::r v !J !J 311~ (Tc=25°C) Pc 10 w ----
~ifiiBmt!l: TJ 175 oc 
1*tHffi1/!t Tstg -65~175 oc 

'li5aa(J!M:tt Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition 

::r v !/ !J 1....'1'Wi1[Vli lcso VCB=30V, ls=O 

= ~ .,, !I L>1>Wi'i1Vli Is so Vss=5V, lc=O 

hFs(l) * Vcs=2V, lc=200mA 
W:Vli'llVli:ltt~ii~ hFE(2) Vcs=5V, lc=lA 

::r v ? !I • = ~ .,, !I rt.i~;f1l'm:EE Vcs(sat) lc=200mA, ls=20mA 
--·---~~- -------

"' - A • = ~ .,, !J rlfj~;f!J·EE Vss(sat) lc=200mA, ls=20mA 
---· -

r 7 "./ ;; "/ " "./ mJiBl~ f·r Vcs=lOV, ls=-30mA 

::r v !/ !J !H:i:J~Ii Cob Vcs=lOV, ls=O, f=lMHz 

7-'/ !J- '/;;l- "/~ft,, ton 
1!!' -- Fig. 1 
.,,~ ~-~ri.i tstg 

7-rai r~~rYJ tr 

Min. 

-
-
30 

15 

-

-
20 

-
-

I 
-
-

;M~I~m 
Industrial Applications 

Unit in .mm 

1. Emitter (Case) 
2. Rase 

3. Collector 

JED EC 

EIAJ TC-17, TB-22C 

TOSHIBA 2-9C 

7!1-i!-lJ"IJv:J: AC26C <!:'.ii.ffl 
Mounting Kit No. AC26C 

Typ. Max. Unit 

- 1 µA 
- 10 µA 
- 150 

- -
-

0.2 0.6 v 
0.8 1.0 v 

60 - MHz 

25 40 pF 

0.13 - µS 
-----

3 - µS 
----i ---

0.2 - µS 

* hFE (t)i;:: J: 1J T~'7) J: ? K7.tM J...., :mi:l'b~T- L 'L ;ff> 

I) i-t. 
Fig. 1 7- 1 ,,. 7- "./ !J'~rlflillll7E@I~ 

Switching Time Test Circuit 

According to the value of h .. (1), the 2SC522 and 

2SC524 are classified as follows. 

I Symbol I 
Classification or 

Color Dot Min. 

hFE (1) 

Max. 

90 2SC522-R I R 
2SC524-R _(g_~~ 30 2SC522-0 -r 0 _____ , ___ _ 
2SC524-0 I (Orange) 50 150 

-208-

~OV n Input 

o..J L 
1--l 
lOµs 

!kl) 

!kn 

Vaa=~3V 

Oulpt1! 

r 
Vcc=40V 



Switching Characteristics 
3000 

1--Vcc'=40J ~ 
Ic=200mA 

100 Ol::=.1"2= -3mA 
l=Ta 25'C 

. 50 0 tsuc 

:;;: 30 0 
111' ton1~ ~ 
:.. ... If , .,. 

10 0 
I( 

50 

30 

Static Characteristics 
-

'-$" 
.5:1 
l!:l 
~ 1.6 :ldO 

vc~ ~TI 20 
e~v 14 n_,::ff: 

0.8 ;2 9 

-A 6 

0.4 In 3mA 

o+ 
.. 60 40 2,of 0 20 40 60 

' ' ' """(-;t.,:!f!:ilit In (mA "v?? •.:L" .,?rJJ 

- 0.4 11!'.EE VcE (V) 
I![ 

0.8 "'-:VcE 2V ;--G 
'" r..:i 

1.2 1-{,o:i .:r..::. "17'1~Ji!! .. > 
t<i:!:! Ta=IOO'C 

1.6 11'1' 
"( 

Ic-VcE(Low Voltage Region) 
1.&~~_.,.-,.-,----,----,--..-_,.,-v,-,,.,s"'o.-·...--r-,-,-..--,--......,r--1 

l2J 
1-t--+--+-+-+...+v-+-t--t-~=-r--t30 +--· "' " ., niHl!! -t-

.L .....+- Ta=25'C 

ll. 
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oil 
0 

2SC522, 2SC524 
Static Characteristics 

14 

£-+-,t-H-++++.,..,_H0.4 

Qf::l:j 
60 40 20+-J.- 0 20 40 60 

_,_...!:z.11tvfo Is (:,,A')" "v?? · :r. ~.,?Jill 
t-H-i-t++t+t-H-i-t-tt-10.4 '1V£ V CE (V) 

li!1 

8:H8l;J;;!;l±Eff±Eo.s "'~ ~e 
_VcE-.z~vr-r-r""H""T-H "' t<l 

t-H-++++1-H-++++1-Hl.2 H " :r. ~ ., ? itltl! .> 

~miiWiii~ i<I:!:! Ta=2S'C 1.6 1 llfl 
"( 

Static Characteristics 

:±± 
< 
~:ff ~Q r-:::.· l!'l 55 

~~ t c~% Jz4q 
~ 30 

~H 20 

_c. 0.4 J:ftu=IOmA 

i-1> ::.r 
0 

60 40 2~lf- 0 20 40 60 
' ' ' ::>v??·.:L<·,?rJJ ""-:z.\l!;ifif.IB (mA) 

0.4 'lltEE VcE (V) 
Ji;;: 

o.s i:e 
Vcc-2V 

"'t.i. 
1.2 H:: cc.~., ?ltiJl!! 

~I±! 
1.6 ~~ 

Ta=-55'C 

lc-VcE(Low Voltage Region) 

5 



2SC522, 2SC524 
lc-VcE(Low Voltage Region) 

J.6 

ll!l o.s 
Iii' .... 
"' ;:,. 
n 0.4 

lI 
0 
0 

12 
IZ1 

2 v 
+-

_L v 
W'Y 

]~ v 
I--"" (, / 

p 
H 

3 
r-1~~»~1 

1 

5 

3 

Ii o.o 
.... o.o 
"' ;:,. 
n 

1 

= 5 

3 

1 

Ic/h=lO 

v 85 

0 
+- ;r.~ .. ~~.11!! 

55 
Ta=-55t 

40 

30 

1 
I 5 ::i;OmA 

2 3 4 

VcE (sat)-lo 

~~~ 
'\.~ijl' 
~ 

::_!5 

t-

5 

11 

o.o 
1 3 5 10 30 50 100 300 500 1000 2000 

::>v??11t~ le (mA) 

1000@~~![ll~!!fill~~!][!g 
5001---+-+-+-H-1-+++--+--+-+++H-++--Ta-25t 

~~ 3001---+-+-+-H-1-+H--+--+-+++H+l---1--1-1--+-H+H 

tS J 1---+--t--!->-i±CCTi;;J-+-+-+-H-1+++--+--+-+++Hl+l 

== 100~~~~;1~L:J::j~c~""§o~N§ll§§§!ll -R-R 
..(3;! c 
........ 50 :::::,,; .. /"""h':::i-H+tt---t-t-+-++-tttt 
i'~ JL. 

. "' :>. 301---t--+-+-1H-t-+t+--l--l-++f't-l.ol:!--+---H-H+Hj 
11n N 

10'-.---'--n'-:.-L.'Y-'--Uf----'--!.--'-+.LLl-'*---'--,l,-l-*"'~ 0.1 0.3 o.s 1 3 5 10 30 50 100 

;@ 1lt .EE VR(V) 

t! 

500 

300 

100 

... 50 
E: 

.i-lll­!I!! 30 

:; 
:: -10 
-1!!1 

3 

j.---1--
b::::::::: 

;r. < .,. ?~P1L--i 
VcE=2V 

Ta,,,;10o·c 

25 

Jl 5 ~-
" 

-
-r--

--

3 5 10 30 50 100 300 500 1000 2000 

::> v? ?'lit~ Ic(mA) 

VBE (sat)-lc 
Olr--r--r-TT-rrrn--.--,---,-;,.,..,-m--,-.~r-r-rn-rn----i 

> l---+-++++++H---f--t-Hc-iTHt-----1 ~ 1.,'y'JM r-
1 ell e =101 

~ 101~~~11!11~~~~~~~~~l$1:11~ ~ t:: 
~ 5.0t---+--++++++tt----f--t-H:-tt-m--r-i--r-tti-m----i 

i s. 01---+--+++tt+H---f--t-Hc-Tti ·tt----f-t-t-H-t-ttt-----1 

:!'. 
~ 1. 01=::::±= Ta 55' ·°""' 
Ii 0.5 2 == 

100· - 1-
~ 0. St---1-t-t-t-·ulrt H l--t---t--t-f-++tf-t----1--+-++< - 1-

"( u 
0· l,_l _.._,s,_._""'s ~""10-~""30--=50~'""10~0-'---='30~0""50"'""'0.....,.,10""0~0 ...,..,2000 

0 j_ 
0 50 

::> v? Y'llitr. 1c (mA) 

Pc-Ta 

100 150 

.l'ill!l!ilU!t Ta ("C) 

200 250 
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~U~~NPNZ~9·~7~~~-~~~~~~79 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

OVHF!l:t.J:ttilfCJA OJi!il~~CCl.\ffiJft Oil!iJi!il$.&:*'li:t.JJD&IJJ@l§JA 
O VHF Power Amplifier, Frequency Multiplier and RF Power Driver 

Applications. 

• i\11i:f1Jtl}C*&1!£:1J-J:tl$1ii@lntc.3@L ii". 
• 175MHz -C!±\:1J'm::1J 2.5W (Min.)~ 1?.h ii" (P1=0.25W, Vcc=28V) 

• r 7 :/ ::/ -;.- 9 :/ m!rBl~iJ;i\11i1,' : fT = 500MHz (Typ.) 

ft:*'..iE'.*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::t v ;11 ~ • ""' - .A rJJ'm'.EE I Vceo I 65 v 
::J v ;11 ~ • = ~ .,. ~ rcllmEE VcEo 40 v 
= ~ .,. ~ · ""'-.ArJJmEE VEBO 4 v 
::i v;ll ~'illift le 1.0 A 

=~ .,.~'i'[lift IE -1.0 A 

::t v ;11 ~ m.9': (Tc=25° C) Pc 6 w 
~i\imtffiltl TJ 175 oc 
f*ffl.ffil.tl Tstg 65~175 oc 

2SC547 
l!FaI~JA 

Industrial Applications 

Unit in mm 

1. Emitter 
2. Base 
3. Collector (Csse) 

JEDEC T0-39 

EIAJ TC-5, TB-SB 

TOSHIBA 2-SJ 

tlUn~~M: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I 
::t v ;11 ~ L"" Wf'i'[lJIE 
::i v ;11 ~ • ""' - .A r.lll~IJ'!fft1!£EE 
::i v ;11 ~ • = ~ .,. ~ rJJ~f*11£EE 
= ~ .,. ~ · ""' - .A F.ll~f*1!£EE 
::J v;ll ~ • = ~.,. ~r .. if!fil~mEE 
r 7 :/ ;:; -;.- ,, :/ mlrBl~ 

-'-.AlitiJ> I) :t,J;l;:J1i: 

::J I/ ;ii ~ !±\:1J~JI: 

11!b*l fff!t !±\ :1J'i1:1J 

Fig. 1 fil:1J'm::1Jlllll~@ln 

Po Test Circuit. 

Ct: 50pF 
Cz: 50pF 
Ca: 50pF 

C.: 50pF 
Cs: SOOOpF 
C&: O.OlpF 

I coo 

BVcso 

BVcoo 

BVEBO 

VcE(sat) 

h 
rbb' 

Cob 

Po(Fig.1) 

Vo:c 

Test condition Min. Typ. Max. Unit 

v CE=30V, ls=O -
lc=0.3mA, IE=O 65 

lc=lOmA, ls=O 40 

IE=O.lmA, lc=O 4 

lc=250mA, Is=50mA -
V cE=28V, lc=lOOmA -
V cE=28V,lc=100mA ,f=lOOMHz -
Vcs=30V, IE=O, f=lMHz -
Vcc=28V, f=175MHz, 
P1=0.25W 
'J7=50% (Min,}_ 
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2.5 

Lt: lmmHJU .,..!tMllll, ~~ 6oma 
il!lf6mm, 2 j7-;.-

L2 :·RFC 
L3: lmmtli!U ., "rM*l, ~ ~ 6mm 

jl[fi!Smm, 3?-:.-
Lt: lmmtlilll _, "rilUit. ~·~ 12na 

lllUOm, 5 jr-;.-

- 0.1 mA 

- - v 
- - v 
- - v 
- 1.0 v 

500 - MHz 

12 - Q 

- 10 pF 

- - w 



2SC547 
Po-f 

.:c.;. .,.,?*:Iii! 
VCE=28V 

ik;o--1--t--+-+-t--t--+--t--+-TC =25'C 

70 

lc-VcE 

l.O t-- J a!, i*k +-i-+-+--+--1--l-+-+--t-i 

1-- Ta=25'C v sot---t-t-

o.sH--l--t-+-+-i.--H...-71"""'1-"'H-t-t-+-+-H 

lL ~ , _,_,_.so+-+-+-
.'.$ o.6Hl-1_L4---H-t-±.,p;..-l""'F....---l,....--t-t-+-+-H I/ ,_... 

20 

0.2 fb!l/q++-H-t-+-+-H-t-+-H-I 
Ia 4A 

v 

::r 1-7.? • .x. a., ndlllt!E VCE (V) 

l VcE =28V 
Tc=25'C 

400 

~ 

"" 

Static Characteristics 

3 0. 
~ 

ill o. 20 

"' 15 

i: 0.4 12 

n 10 0. 
28 
~ 
1-l'< .2 

0.1 

B 0~ 
01020304050 

::i t-7.? • .x.a ·1.?Jlll'ilEE 
jo.5 .,._~ VcE (V) 

~!::. 

1.0 ';; ~ 

1.5 ~~ 
'( :;;! 

.x.a "'.?*1111 
Ta 25'C 

.x. !. "l.?*1111 
VcE= 5 V 
Tc=25\:: 

~5011----t--t--+--t-+--t-+++----t--+--+-+--Hr-HH ... 

01----+-+--+--+-+-++++----t--+--+-+-+-i-++i 

5 0.01 0.03 0.05 0.1 0.3 0.5 1 
::it-7.?'lliilt le (A) 

c 30r--r-r-r-rT""l-.----.----r--r-....-...-r..--.~ 
~ t---+--+-+-+-+-++-----1--1--~ ~ •. } ?~~ H 

~ -:::, t---+--+-+-+-+-++-----t--r- VC£=28V H 
&l t---+--+-+-+-+-++-----t--i-- Tc=25'C H 

I 20t---t--t--t-"i-T-t-t-----;---;----r-r-;,-;--nH 

~ Ic=lOOmA·-t-r++----t---i---t-.,.._,.......,_,.....,.... 

:.. t---1 50 t' ~ 
~ 11--1::=r~:2:s'.j::~F$~==~~~~~;;;~4=f=l=ffl ~ lOf-
;,. .... 
-R 
..( 

030·-=-~-::oo,_..~ ...... 1~0~0--~~.....,,so~o,.---=s~oo=---~1000~ 
llUtll: f (MHz) 
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ImCh1e)-f 

&i--,] .,;kJ Ill 
J:TI 

l--VcE=2BV Ic=fmA 
l-Tc=25"C 

2 i!f 
rL ·bot-I 

8 I// I ru v 
rl 4 2 

~ 
/ r7 

0 7/ 
L// 
V7 
17 

4 1:::: i;; 

810 30 50 100 300 500 
lll!iU'>: f (MH~) 

10 

f-lMHz 
IE=O 
Ta=25"C 

t'--.. 
r---.. !'-.. t'-i--

0 

5 :b_ 

3 

1 
0.5 l :r 5 10 JO 50 

""' 
I---

60 0 

00 

s 
00 

00 

20 0 

1.n 

1 000 
0 
10 

ii 
lc=25mA!s: 

1'\ 

IOOrs;: 
K 

IS~ 

1 
~ 
\\ 

~ 
"'\' 

30 50 100 
llililtl'fc f (MHz) 

boe/2d-f 

2SC547 

TI 
,q.,,~r-
VcE=28V -
Tc=25'C -

~ 
t"" 

300 500 1000 

40'~::::::=.::::=.=.=.=.=.=.~=-=-~:=..-"' ..... r-~ ..... J'"", ..... l-l .... 1-1~1-~ 

1 00 
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2SC549 ~ 'J ::::i :.-NPN.:r:t'.'~~~ 7 Ji..,.v-1"~ t- 7 :.-~A~ 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

OVHF~:t.Jill(liJft OJili:l~Ec't'l.\mm O~A!a~*•:t.1111&1/.Jlfil!lJft 
O VHF Power Amplifier, Frequency Multiplier and RF Power Driver 

Applications 

• il11if01' C ~'lt::IJ~i!ll@llilfHc.;ti l.. ~ i". 
lOOMHz -C:Po=7.5W (Min.) (P1=1.0W, Vcc=28V) 

400MHz -C:Po=3.0W (Min.) (P1=1.0W, Vcc=28V) 

• r 7 :/~7 a :/f,lfj~l!/:ti>~1,,: fT=500MHz (Typ.) 

•*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

::t v? 1,1 • -"- 7.f!fl'llEE VcBo 65 

::t v? 1,1 • ;r:. ~ ,,, 1,1 rl'liu VCEO 40 

;r:. ~ "'!,; • -"-7.f!fl'lill'.EE VEBO 4 

::t v? !,;'m'.Vlt le 1.5 

;r:. ~ ,,, !,;fliilt IE -1.5 

-"-7.'iliilt IB 1.5 

::t v? 1,1m~CTc=25°C) Pc 10 

~~lliil.!i: TJ 175 

il*R!i: Tstg -65~175 

flU'<IJl~~M: Electrical Characteristics (Ta=25°C) 

Unit 

v 
v 
v 
A 

A 

A 

w 
·c 
·c 

Characteristic Symbol Test condition 

::t v? 1,1 L'I" tl!JT11LVIE lCEO V cE=30V, h=O 

::t v? 1,1 • -"- 7.f!flll1f:f:R:'m'.EE BVcBO lc=O.ImA' lE=O 

::t v ? !,; • ;r:. ~ ,,, !,; f!flM:iR:'mEE BVcm lc=IOmA, h=O 

;r:. ~ ,,, !,; • "' - A f!flM:iR:fl!EE BVEBO lE=O.ImA, lc=O 

::t v? 1,1 • ;r:. ~ ,,, 1,1 f!fl~:fll'm'.EE VcE(sat) Ic=500mA, IB=IOOmA 

r 7 :/ ~ -;t a :/ f,lfj~I!/: fT VcE=28V, lc=I50mA 

Min. 

-
65 

40 

4 

-
-

-"-7.~ti> ryg:!Jt rbb1 V cE=28V, lc=250mA,f =400MHz -
::t v? !,; !±l::IJ~:lt Cob VcB=30V, h=O, f=IMHz 

lbf1=~~ Operating Characteristics (Ta=25°C) 

Characteristic 

!±l::IJ11t::IJ (Fig.I) 

!±l::IJ'm'.::IJ (Fig.2) 

Fig.I lOOMHz !±l::IJflt::IJ?ll!l'.iE@lfiltt 
lOOMHz P0 (1) Test Circuit 

Symbol Test condition 

Po(l) Vcc=28V, f=IOOMHz 
P1=IW, 7J=65%(Min.) 

Po(2) Vcc=28V, f=400MHz 
P1=lW, 7J=40%l_Min:2_ 

2SC549 

-

Min. 

7.5 

3.0 

C1 lOOpF 
C2 lOOpF 
C3 40pF 
C4 40pF 
Cs 330pF 
CG 2000pF 
C1 O.OOSµF 

ljfgI~Jft 
Industrial Applications 

Unit in mm 

1. Emitter 
2. Base 
3. Collector 

JED EC T0-60 

E1AJ SC-23 

TOSHIBA 2-9A 

7 ?~-it~ l"iAC27A~iiffl 
Mounting Kit No. AC2.7A 

Typ. Max. Unit 

- O.I mA 

- - v 
- - v 
- - v 
- 1.0 v 

500 - MHz 

IO - Q 

- IO pF 

Typ. Max. Unit 

- - w 
- - w 

Lt lmHJU ., 11-Jlil,jg:, -l'i:<'! 8mm, ilitl6m, 
L2 RFC 

-214-

L3 2.4µH 
Lt launtlllU., 11-ilUit, ~<'! 12mm, i!l:t!Smm, 
Rt 1 0 ( !!&~i!Jtll;tt) 



,(40 
30 

~ 
~10 

R 

~5 
;a 

=3 fl! 

1 

Fig. 2 400MHz f:l:l:t.J!l:t.Jilltl:iE:@lll3 
400 MHz P0 (2) Test Circuit 

Input 
(ZG= 500) 3 7-? 7' 

Jiil~lfilll& 

Cz 

C1 : 470pF C2 : 20pF Rt : IOOll 

Po-f 

1---1-----+----+---+--vc!=2sJ---+---I 
Tc=25'C 

100 150 200 ·250 300 400 
llbfl!Jllll!Ui; f 0(MHz) 

le-Vos 
1 

:r.. • • , ?'il!ll!! 
Ta=25'C H 

N 

1. 2 

0 

~ 

30 

20 

15 

fo 
o. 

o. 2 

Do 
!J!:-omA HH 
8 io· 1Z 

v cc 
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Output 

3 7-? 7' (Z,=50!lj 

Jiil.1!1llfilll& 

Static Characteristics 

< 
~o. 

~! 
"' .lo 
n 0.4 

.2 

0.1 

hrrlo 

2SC549 

1-----t--+--+-t--+-t-t-++----+--+-:r. • 7 ? jjl;J11l., 

1-----t--+--+-t--+-t-t-++----+--+- VcE =5V -~ 
50 Tc=25'C -i 

3"=::--~-~,.......,,..,.=---........ ..,..,,--......... __,,....._._.,...,,..._...........,. 
0.01 0.03 0.05 0.1 0.3 0.5 l.'· 

::> ..,, .?1tift Ic (A) 



2SC549 

1000 
"'< ., ;?lll;:lll! 
VCE=28V 

50 0 -1--
Tc=25'C __, 

....... 

ol,...... 
1--1 ~ 

0 

0 

3 0 

10 
0.01 0.03 0.05 0.1 0.3 0.5 

=> i-? :l'itll le (A) 

40 I 
.:r. <., ;1iilt!!--J....1 
VcE=28V --J....1 
_T~=25'C --J....1 

30 

~ 
{f;.""IP<J,,, 

0 
~ 

l 

0 10 30 50 100 300 500 1000 
!illilU& f (MHz) 

00 

f=lMHz 
50 IE= 0 

30 
T~=25'C 

t--.... 
'f-... 1--t--

l 

""'1 
5 

lo:r OT 0.5 1 3 5 10 v 50 lo 
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40 

10 

0 
10 

~ 1--i' ..,,lll;Ji!! a t--vc•=28V --1-lc=250mA 
~ l6f--Tc=25'C 

6 
JI 12 771i.Qo1 
();" 
lf. 
I sf--_,__,_l-l-.._,_,._._~_,__7,_,_,,,_-1-1-_,_,_~ 
·i( ~lf: 
~ 4>---+-+-1-1-.......,'-'-~-71~~-~.,.,,_...._..._..-l-I-~ 

~ ~ 
~ Or---t--+-i1-+-+-H~CZ:7:Z::,::Z:_,,.9---+--+--t-+++~ 
~ 7 

-G'--~30,........~s~o.L.J...L.\-!10~0~-'-~so~o...L.,,5~00,..L...1~1~000 

llilill:lll: f (Mlb) 

10 0 

.:r.·< .,,jj;Jil! 
VcE=28V 

60 Tc=25'C 

1----' cj_so~ 
0 I lSl 

100 50 

JS 
f---' f-l sol"'l 

~ 
~ 0 ~ 

\\ 

~ 
'\' 
~ 

10 0 ~ 

~ 
NI 

0 30 50 100 Too soo 1000 
Jl;Jill:lll: f (MHz) 

boe/2d-f 

.:r. T ., J~1n 
VCE=28V 
Tc=25'C 

~ 

~ Ic-SOmA 

250 
T 
T 
T 

ao 50 100 300 500 

llillll: J. (MHz:) 
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~v~~NPNX~9~~7~7v-7~~7~YA9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

OVHF'li;:fJ!il(liJft ORi:l~~CC\.,f!Hfl 

0 VHF Power Amplifier Applications O Frequency Multiplier Applications 

• ii11if1J~c~m:1JJ:\li~lil@ll~1H~~L.':f:-t. 
o 175MHz-C- P 0 =13.5W (Min.) (P;=3.5W, Vcc=28V) 

o 260MHz-e Po=lOW (Typ.) (P1=3W, Vcc=28V) 

• r 7 :/;/-/a :/mJrBt~iJ~;l11j1,,: fT=400MHz (Typ.) 

:ftj;::iE;fi:& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
--~-~· ---

::r v t1 ?l • -.: - ;;.. r .. im.EE Vceo 65 v 
. -

::r v t1 ?l • .:r.. ~ ,,, ?l r .. imEE Vcoo 40 v 
·-

.:r.. ~ ,,, ?l • -.:-;;..r,,imEE VEBO 4 v 
::r v ti ?l'i'[V!E le 3 A 

·---
.:r.. ~ "'?l'i'[VfE IE -3 A ---
::r v ti ?l jji~ (Tc=25°C) Pc 20 w 
~it$iffil.!lt TJ 175 oc 
i!f-ff:iffil.!lt Tstg -65~175 oc 

'i!IUn~!M=~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::r v t1 ?! L. ~ WT'ii.VIE I coo V cE=30V, ls=O 

::r v t1 ?! • -.: - ;;.. Fl'flll1f,~'m.EE BVceo lc=0.5mA, h=O 

::r v t1 ?! • .:r.. ~ ,,, ?! FFflll1f,~mJ£ BVcoo lc=20mA, le=O 

.:r.. ~ "' ?! • ""- ;;..r,,ill1f,~11:itE£ BVEBO lE=0.25mA' lc=O 

::r v t1 ?! • .:r.. ~ ,,, ?l FFflfifil%!lmIE VcE(sat) lc=500mA, le=lOOmA 

r 7 :/ :; -/ a :/ mimt~ fT V cE=28V, lc=150mA 

-"- 7-.:IJAiJ~ ~ g;JJc rbb1 V cE=28V,lc=250mA ,f=200MHz 

::r v ti ?11±1:1J1¥:1t Cob Vce=30V, IE=O, f=lMHz 

Mil Pocn(Fig.1) Vcc=28V, f=l75MHz 
f'F P;=3.5W, 7J=70%(Min.) 
~ 1±1:1Jfl:1J Vcc=28V, f=260MHz 
i'!E P o<•l (Fig.2) P1=3W, 7J=60%(Min.) 

2SC551 

Industrial Applications 
Unit in mm 

5.08±0.25 

1. Emitter 
2. Base 
3. Collector 

JED EC T0-60 

EIAJ SC-23 

TOSHIBA 2-9A 

7 ti~-'}- ni: AC27 A :a:;mm 
Mounting Kit No .AC27A 

Min. I Typ. I Max. I Unit 

- - 0.25 mA 

65 - - v 
40 - - v 
4 - - v 

- - 1.0 v 
- 400 - MHz 

- 6.5 - Q 

- - 20 pF 

13.5 - - w 
- 10 - w 

Fig. 1 175MHz 1±1:1J11:1Jill!J'.;(E@llij-
175MHz P0 (1) Test Circuit 

Fig. 2 260MHz !±1:1J'm'.:1Jil!ll'.;\E@llij-
260MHz P0 (2) Test Circuit 

2SC551 

IC' L, 

. c, :c,rl 

Output 
Ci;r (ZL=500) 

-Ji: C 1 ; lOOpF 
'· C~; 60pF 

c,; 2200pF 

c, ; 0.005µF 

Cs; lOOOpF 
· C&; O.OOSµF 

TR, le. 
~ ,. < V cc Rt ; 50'1 

C1; 40pF 

Cs; 60pF 

Lt ; lmHIU .,. ~il41il., .Ji:~ lOnun, ilfiHOmm, 4 j'- ;.-

L2; l.2mm~~7" :I Jvftlliljlil, .Ji:~ 4111111, ilill<Smm, l ?-:/ 
L3; RFC 

L•; lnnnililU ·1't~-. :llt~·s- ifi:l1'8- 3?-:; 
Ls; lmm;.x.-r;111-JJUJ!m4!i1., .Ji:~6- iliff.8mm, 2?-:­
LG; l.2mm;~7" J Jv1Jli.llUI!~ -Ii:~ Smm, ilil28mm, 2.5?-:/ 
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Rr 

Vee 

Output 
C~(ZL=500) 

'J.. Ct; 40pF 

C2; 60pF 
c,; 0.005µF 

C.; IOOOpF 

Cs ; 0.005µF 

C&; 20pF 

C1; 60pF 

Rt; 500 

Li 1.2-;llJu.,.~m•. ~~6mm, ilil1'6mm, 3?-:;.. 
L2 :llt~9.5- lllil4.75mm, jl!;<. 1- iJ ·17'".f-f ;.-
L3 RFC 
L4 0.47 µH, Choke 
Ls l.2mmHIU .,.'tiJi!41il., -!i:~12mm, ilff.6- 3.5?-:-­
LG l.2mmH!lJ·1~jfj'11i1., -B:~s- ill1'6mm, lj'-:--



2SC551 
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1000 



2 sl>-+-J 
7_ ]j 10b--i 
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Jlill!UI: f (MHz) 

boe/2:id-f 

601~==~=~:=~~~8====~=--"'~1-.,~1r;;rT~,J~l,......,., 
Vc&=28V 

l----+--+--+-+-f-H-+----+-Tc=25t 
501--+-+-++-++++---+--+--+-+-11-+l-H 

1--1Ic=150mA1-+f-+-f----l--+--l--f-l---!-l-l-I 
~ 401--+-lOOi<f'<''1-l-H+----l--+---+--+-1-+-l-l-I 
~ 1--t-250-l<~"f~'t"H-+t---+---if--!-l-i-H-+1 ... 
Ji 
"';.~t---+--+-+-+-+'~l--~-+--1--+-+-+-+-l+I 
,;: 
• & 
«i ~ 
~201---+--+-+-++-+++---~3&:~"'101iii!lo.+--l---l-+-1-J....:l-l-I 

101---+---+--+-+-+++l--~-+-+--+-+-+-H~ 

o1--~30~,-'-~~,...J-..w..+.10~0--..l-~3+.00,.--J.~5~00,...__,w1~000 

JIUUll: £ (MHz) 

2SC551 
l/g •• -f 

6001..--,-_,_-~~~-~-~~~~~ 

1---+--+-+-I-+++-+---+-,, l., lit Tl!! i-q 
l----+--+--+--1-1--H--l----f-·v CE = 28 V -1 
1---+--+--+--1-1--1-1--1-----1- Tc =25°C ~ 

~lll-----+---l-+~-+-1-1----1--+---+--+-+-+-+-l-I 

lc-50mA 

~ 
lit 

~200l--+-+-+-H-H~~t\----+---il--~-+-+-l--l-I 

~ 
lOOl---+--+--l--l-l-+.l-1--"'~~i),_.j___J_-l-L..LI_J_LJ 

~ 
1"- -30 5~ 100 300 500 1000 

.lllilUI: £(MHz) 

~ s.t:=J=J=tjj:ttit;::-.;;;;::=t=t:±±±tttl==l;!~Hz 
':;_ I--- Ta=25t 
-:;; 3111---l--l-l--H--W++----+--+~.l-l-l-l-l~--+--+-~-H-~ 

u 
11[11 
{$ 

~ l~~~Ei~IJI~~~~fflEttl~~~~~lM 
1----1---1---1-l--'-'-l-W----l---+--l--l--l-l-W-l--- _,__,_ _ _,__,__W-U 

~ 51----1---1---1-l--'-'-1-W----+--l--'--l--l-l-~"----l----l--+-l--,_,_++1 

n 

1o:r o.3 o. s 1 3 5 30 50 100 

-219-



2SC555 ~~~~NPN~~~~~7~~v-7~~7~~A~ 
SILICDN NPN EPrrAXIAL PLANAR TRANSISTOR 

OUH F-VH F~~:tJ:tlitilm O~J\li.lj}jz"(\, \ffi;I';) cl: vi•mj)jz~fim 
o ~RiJj}jz :*:t1::t.J:t.1iti1.ug1JJ mi• m 
O UHF-VHF Power Amplifier, Frequency Multiplier, Oscillator and RF 

Power Driver Applications. 

• i'i1!ifU~C~'it:1J:ftilfilii@1&1ttc.~ L. i:i". 
f=400MHz -e Gpe lOdB (Min.) (Output Power lWJ 

f=250MHz -e Gpe 15dB (Typ.) (Output Power IWJ 

f=175MHz -C:Gpe 17dB (Typ.) (Output Power lWJ 

f=lOOMHz "t: Gpe 20dB (Typ.) (Output Power lW) 

• r 7 :.r Y ::.-- a :.r ml?Bif9:ti~i'i11i1,' : fT = 800MHz (Typ.) 

• l±l:;IJ~Jb'.l~'j'~"': Cob=3pF (Max.) 

•i'i1!iiliff.EE-C"i": VcBo=55V, VCE0=30V (Min.) 

:ft:*:~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

:::iv? 11 • -"-.A™111UE VcBo 55 

:::z v? !J • :=r. ~.,,, 11™1'11.EE VCEO 30 

;;r. ~ "'!J • -"-.Af!,!j';'..EE VEBO 3.5 

:::z v? !J'iilV!f le 0.4 

;;r. ~ "'!J m'.V!E IE -0.4 

:::iv? 11m~ CTc=25°C) Pc 4.2 

~il"f!llmt.ll: TJ 175 

{li!:ffilffi..ll: Tstg -65~175 

tl~at:l~'li Electrical Characteristics (Ta=25°C) 

Unit 

v 
v 
v 
A 

A 

w 
oc 
oc 

Characteristic I Symbol I Test condition 

:::z v ? !J L. ~ ®i'iilV!E ICEO V cE=28V, ls=O 

:::z v? 11 • -"-.Ar"'i~f:;l(m.EE BVcBo lc=O.lmA, IE=O 

:::z v ? !J • ;;r. ~ "' !J f!,lj~f:;l(-.EE BVCEO lc=5mA, IB=O 

;;r. ~ "'!J • -"-.Af!,lj~f:;l(-.EE BVEBO h=O.lmA, lc=O 

:::iv?!J ·:=r.~ .,,,!JfM'l1!i!!5fO'il.EE VcE(sat) lc=lOOmA. h=20mA 

r 7 :.;-,;.,;..- a :.rmJ71Jtfj( fT VcE=15V, lc=25mA 

}..:;!J 1 :,;- t." - !/" :.r .A (~fl(f!I)) R.(h1e) VcE=28V, lc=25mA ,f=200MHz 

:::z v? !J H:l:1J~:i: Cob Vce=30V, h=O, f=lMHz 
Vcc=28V, f=400MHz 

H:l:1J'il:1J Po P1=0.lW, 7J=45% l_Min.) 
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Industrial Applications 

Unit in ml!!. 

·"l"<:"---•:9-
~ 

/'-t""'----,r--~'° 

1. Emitter 
2. Base 
3. Collector (Case) 

JEDEC T0-39 

EIAJ TC-5, TB-5B 

TOSHIBA 2 -8 J 

Min. Typ. Max. Unit 

- - 20 µA 

55 - - v 
30 - - v 

3.5 - - v 
- - 1.0 v 

600 800 - MHz 

- 25 - Q 

- - 3.0 pF 
---

1.0 - - w 



~~~~NPN:mtt~~~~~7~~A9 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

os~7v t:*lf~jR]tl:l:t.Jm 
O Black and White TV Horizontal Output Applications 

• i\iliifflt.EE-t:-t : V cEs=250V 

• i\ili.EE.A,.~- ?~0)~$!.{iIT1c:.iJ!li1,'. /Resist Over Load. 

ft*:xE:~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::i v {1 ~ • "'- .Ar.ll1t.EE VcBo 250 v 
::i v {1 ~ • = ~ ,. ~ f6im.EE VcEs 250 v (RBE=O) 

= ~ "~ . "'-.Af!ll1t.EE VEBO 5 v 
::iv?~ 1tVIE le 5 A 

= ~ " ~ 'llVIE IE -5 A 
::iv? ~:m*=CTc=25°C) Pc 50 w 
~itffiltffil.fi'. TJ 150 oc 

i*fftffil.fi'. Tstg -65~150 oc 

1!15n~*-JM: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol [ Test condition 

::iv!!~ L'!'ltiT1tVIE le Bo VcB=50V, IE=O 

= ~ ,. ~ L'!'ltiT'li'.VIE hBO VEs=5V, lc=O 

W!VIE1tVIE-Jtl *i~ hFE V cE=5V, lc=5A 

::i v !I ~ • = ~ " ~ ri.if®;f'01t.EE VcE(sat) lc=5A, IB=lA 

"' - A • = ~ " ~ fMlf®;f'O'ltEE VsE(sat) lc=5A, h=lA 

L-'!" WT f.01Bl~ f.b I Vcs=5V, IE=-:-0.5A 
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2SC558 
Unit in mm 

1. Base 
2. Emitter 

Collector( Case) 

JEDEC T0-3 

EIAJ TC-3, TB-3 

TOSHIBA 2-!9A 

7 !I~"'}- 9 t-;J: AC6C ~i@i)f.I 
Mounting Kit No. AC6C 

Min. Typ. [Max. Unit 

- - 1.0 mA 

- - 10 mA 

20 40 -

- 1.3 2.0 v 
- 2.0 3.0 v 
- 20 - MHz 



2SC558 
Static Characteristics 

:;,,.:: 
- 6 2 0 

·'0 ~5 ~\~I 1111:£ i:!SO +•i.;-.; 
~~ 12 

" n:E;J 

4 
2 

20 

32 
~~m& 

--o~i1~0~. (;l) 0 40 80 120 160 20 
0 4 ::>t-?;1'•.X.l; 'Y?Jllllltl± 
· !!I Vc&(V) 

1111 
0.8 I!!: 

"'·> ,.._ .X.l; 7:1'~l11! 

¥; <1c1'"'" 
1.2 ., ti Ta=25"C 

~> 
1.Gf 

"( 

"'" .. ?~Ji! 
300t---+--t--+--t-+-++++---t-vcE= s v -

10..,_~_._.....,~........,,,..,..L...L.J...L.J--~--L--J,-....L.-J,-J...L..LI.,1 
0.1 0.3 0.5 5 10 

"t-? ?lli'.il le (A) 

50 t-* Single Nonrepetitive PulseJI 

le Max(Puls~ll! J Vo;Jl 
TI~ I ~ .. 

10 
1-le. M.ax . ;z 4., 
1-(Contin~~ ~%., 

T~ :0."-~ 
~~~'-'q}-.l 

~/ ~~ <,· ""-b ~,i! ~ 
~Q' 

'\:11> 
~-~ 

Tc=2s'C T TiJ: 
$.'1l:IJJ{1'Ui:tilli illlt 1:: J: ., "( 

0,1 t7'1 v-7"{ :.-?'L.-C;lt~o 
. •IH'.!f,<;t, 9 i T. 
Derate Linearly Above .ll. 
Tc=25'C Ul l Jl 

I TI IT ITI 0.0 
1 10 100 1000 

::1v?:?•.1:.~7:?flllitl£ VcE{V) 
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0 

80 

0 
0 

Ic-VcE (Low Voltage Region) 

_/, Is 20mA 

bi.. 

1 2 3 4 
::Iv?:?. ;i:.~ .. :?JllltEE VcE (V) 

Pc-Tc 

~ 
~ 
~ 

]'.,,. 

~ 
I' 

..... 
~ 

IS,] 
40 80 120 160 

T-;i.U Tc ('C) 

5 

200 



~U~~NPNZ~~·~7~~~-~~~~~~A~ 
Sil.ICON NPN EPITAXIAL PLANAR TRANSISTOR 

o•m~~~m. *•~~m o~~~A{~7~~m 
O High Frequency Amplifier and Video Amplifier Applications 

O High Speed Switching Applications 

• r 7 Y 'l v a Y f,ij7B1:~;0>i\tlj1,, : fT =400MHz (Typ.) 

•"' v I/ fl ~:1i;0>1j'~"': Cob=3pF (Typ.) 

• 2SA594 c "' Y 7 !) ;1 Y fl !) t;:: t~ IJ ~ -t /Complementary to 2SA594 

fl::k:~*' Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

"' v I/ fl • "'"'- .A!YlmEE Vcso 60 v 
"' v I/ fl • = ~ ,, fl r"'imEE Vcoo 45 v 
= ~ ,, fl • ""-.Afl;,9•EE VEBO 5 v 
:? I/ I/ fl fl!V!E le 200 mA 

= ~ ,, fl ~VIE IE -200 mA 

"' v I/ fl m*: l Ta=25°C 750 mW 
Pc 

jTc=25°C 5 w 
~irm~m1.1i: TJ 175 oc 
~ffiffil.J:l Tstg -65-175 oc 

C~l¥.l~'I! Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I Test condition 

:? I/ I/ fl L. ~ ltff'Q[Vft Icso Vcu=45V, lE=O 

= ~ ,, fl L.~ !tff•VIE IEBO VEs=5V, Ic=O 

hFE(l) * VcE=lV, Ic=lOmA 
IfiVlEtVlE~M* hFE(2) VcE=3V, lc=200mA 

"' v I/ fl • = ~ ,, fl fQJ~~tlEE VcE(sat) lc=lOOmA, Iu=lOmA 

"'"' - 7' • = ~ " fl IYJfil!;fj:J'QtfE VsE(sat) Ic=lOOmA, Is=lOmA 

r 7 ,, o;; -;..- " ,, r.arBI:~ fT VcE=lOV, lE=-lOmA 

}..:fl 1 y 1::0 
- fl' y 7' (~~$) Re(h1e) VcE=lOV, IE=-lOmA 

f=200MHz 
:? v I/ fl f±l1J~il: Cob Vcu=lOV, lE=O, f=lMHz 

;x.y fl - "'* "'*IYl ton 
Fig.1 

1 I/' iet:D't'*rdl t.tg 

"'* 7-!Yl rlif:~f!ll tr 

* hFE(1)t;::.t 1Jr*Q).l ?t;:::7f~L.. m~:w-r-vc.ti 1J ~-t. 
According to the value of h,8 (1), the 2SC594 is classified as follows. 

2SC594 

Industrial Applications 

Unit in mm 

1. Emitter 
2. Base 
3. Collector (Case) 

JEDEC T0-39 

EIAJ TC-5, TB-58 

TOSHIBA 2-SJ 

Min. Typ. Max. Unit 

- - 0.1 µA ---- - 0.1 µA 
40 - 240 -
20 - -
- - 0.3 v 
- - 1.0 v 

100 400 - MHz 

- - 120 Q 

- 3.0 5.0 pF 

- 30 -
- 250 - ns 
- 30 -

Classification Min. Max. Fig. 1 .A 1 ,, 7- y l/'~f!ll~5E@lii! 

2SC594-R 40 80 

2SC594-0 70 140 

2SC594-Y 120 240 

2SC594 40 240 
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Switcing Time Test Circuit 

+
0
1ovn 
_J L Input 

l 

680{} 

son ?soon 

V.,=-3V 

Output 

2000 l 
Vcc=12V • 

J<1J.'~Jv :7. 1'1, ~~Jv :A•i tw=5± lµs J:,1'1.reyF.!ltr;;;;5ns, 
~reyr.!l tr;;;;5ns 'f,,.~"f-r-1}'1!/1v~.O%~l!l!ffl-to. 



2SC594 
Static Characteristics 

~ 3.0 
VcE=3V ii &_2.5 

f'-
;1\1\, v 2.0 

~ 
l"1 v 1.6 

"" 12 v "' 1.2 

~ 
~ v "' 
~ +- 0 

..All h=0.4mA 

l\ 0 
2 1 0 10 20 

t-"I~ll!JI& I~ (mA}- -=z ,,,~? • .x. ~ •-,? 
M J!lllliEE Ve• (V) 

e 
"': 

VcE-3V -+- 0.8 .~> 1. ~ .. , ?it!& 

.~~-~] l.2.{l!i'. Ta=-55"C 

I 
'( 

er 

Static Characteristics 

l 1'\T 3.0 

Vcr;.=31:S:._ 
16 J!·5 

\ 'j_ 1.0 

1!12 
0.7 

'T~o.5 
u ,r-o.4 ;- 8 r...-1- o.a _jjj_ 

"' I Ld:=H 0.2 
~ '\ fle=O.lmA 
"' 1 0 
I 0 10 20 J 7.;llililt !.' (mA}- ;i "'??. :L.~ "'/? 

Q.4 ~111± V CB (V) 
;:: 

Vc•-,:!Y. !--!-- 0.8 ~~ .:r. ~ .. , ?~t& 
,,, 1:1:J Common Emitt 

>-lei' Ta=!OO"C J 
1.2 .{I!: 

I 
'( 

er 

Io-VcE (Low Voltage Region) 

t-Common Emitter-l--+--+----t-+J-2.oj::::::1 

20011---+T-·=~u~_·c-l---l--f::;...+~--:=::::+l---t~~!.Q..~........,+--9 
..... v-~ 

0.6 

0.4 

Static Characteristics 

µ ~= 
1-l::::;;l--+-+4"----I0.8 "> .:r. ~ ., ?Jliiltl! 

Vc•=3V ·~w C.Ommon Emit.

1
t-. 

l----+---+--+-+-t--1l 2 • ~ Ta=25"C • r< 
1--t--!'--+-+---t---t I 

'( 

le-VOE (Low Voltage Region) 

o'!:--'-~-+-~...__"-*2~ ....... ~~--'~-4::--~~~5 
:r "?? • .:r. ~., ?111!11EE Ve• (V) 

Ic--VcE (Low Voltage Region) 

200r--""T---,.-7j../'--::;;~~::--r--r-;r--,---1T.:r.-~--Tr7 ?-.-~r-, 

l--+----tybL""-ll---+---11----t-ir-I- Common Emitter lL J,..!;5 Ta=IOO"C 

0.4 

.3 
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l0001~ag~~~ -"' ·1?"1:;.111! 
500 Common Emitter 

l----+---+-++-H+H---+--+-1+1++rrtttt----t----t--t-+V cE=3V-f­
aOOil--if-H++-H-!J--i-ic:T:!-a-+-l;l+OOf±C!--t-t-+tttttt--t-I 

10,..,___.__.__.."-='-.L.l..L'---'---!,.-.L-!--"-'-'-',.,__~--,t,,...c,,.,,._....,,,,,...~~ 
0.1 0.3 0.5 10 30 50 100 300 

w 

> 
I±! ... ;; 
:;;: 
.... 
" 

10 

0.5 

Ii 0.3 
t( 

I 
"( 

0.1 
0.1 0.:1 0.5 

:> i.-? ?'iltW. le (mA) 

VeE (sat)-lc 

.:r.' -.?'ii:;.111! = 
Common Emitter: 

Ic/Is=lO-t-

Ta 55·c 
25 

r'oo 

3 10 30 50 100 
:r i.-? ? lti:t le (mA) 

'iif 
~ 
w 0.5 

> 0.3 
I±! 
Ill 
Ii<'-
~ o. 
.... 
"0.0 
"' 
~ 0.0 

"' 

1 

5 

3 

.> 0.0 1 
n 0.1 

9-.. 

0.3 0.5 

2SC594 
V cE (sat)-lo 

.:r. ~ ·1?"1:;.111! = 
c.ommon Emitter: 

le/Is= 10--j--

Ta=lOO"C ~ 
25 
55 

~ 

35 10 3050100 300 
::11--? .?lltlilt le (mA) 

Pc-Ta. 

(])I T,:rTa ll!\\llll~:lill:~I!< I inli~ite ~eat ~ink 
I--+-+--+-+@ :1DC~tli.~ L no heat sink 

5 

~4 
d! 
« 
~ 3 .... 
"' .> 
n 
~ 2 
;It;-

lt-- ® 

25 50 75 100 125 150 175 

1"'ll!lli:.lt Ta \C) 
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2SC642, 2SC642A ~U~/NPN=mtt~~~~~7/~A~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

07J 7-7 I.- e:'~iifi(RJ!:l:l1Jlfl Unit in mm 

O Color TV Vertical Output Applications 

• Jlili!11iiliMEE<:i": Vceo=llOOV (2SC642) 
=1500V (2SC642A) 

VcER(sus)=700V (2SC642) 
=800V (2SC642A) 

• i!fil;.fp1l[£Eti'11£1,,: VcE(sat)=2V (Max.) 

• @:fi\llH~il;,En'. /Excellent Lineality. 

:Ill*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

Vceo :i v tr ?1 • .....: - .A !hiTEEE 2SC642A 1500 

Unit 

v ~2SC642 11 oo 
,------1-------1---·-------

:J v tr ?1 • = ~ ,,.. ?' r.,i I 2SC642 700 
VcER(sus) -!}- .A 71 =- './ Y~EE 

RaE = 220 Q Fig. 1 2SC642A 800 
v 

VEBO =~,,..?1·""-.A~~EE 5 v 
le ::ivtr?I~~ 1 A 

h A 

1. Base 

25.0¢Max 

21.0¢Max 

40.0Max 

2. Emitter 
CoUector (Case) 

JEDEC T0-3 

EIAJ TC-3 

TOSHIBA 2-19C 

TB-3 

Pc :iv tr ?1~1'; (Tc=25°C) 50 w 
TJ 

I 
~~$ilffi.!'lt 150 °C 

-1-------1--------

7 ?'-lz-tJ- ~ f";J: AC42C ~ii/iil'fi 

Mounting Kit No. AC42C 
f*f'filffi.!'lt -65~150 °C Tstg 

~5n1¥J*f•!i Electrical Characteristics (Ta=25° C) 

Characteristic j Symbol \ Test condition I Min. I Typ. I Max. I Unit 
-

I :J v tr ?' J..,-'(> Wr'm'.~ le Bo Vca=500V, h=O - - 10 µA 
-----· 

= ~ 'Y ?' l-'(>l:f;Fi~ifiE hBO VEa=5V, Ic=O - - 5.0 mA 
- ----

hFE(l) VcE=15V, lc=150mA 30 - 160 
@:~'l[~:l:\!l$1~ ---

hFE(2) VcE=15V, lc=50mA 20 - -
:i v tr ?' • = ~ ,,.. ?' r.,ijfil;fi:J~EE VcE(sat) Ic=l50mA, h=l5mA - - 2.0 v 
"" - .A • = ~ ,,.. ?' F.l'l'"~EE VBE Ic=l50mA, le=l5mA - - 2.5 v 

-
l-'(>Wr.ffl.li!ll~ fab Vca=l5V, h=-0.2A 0.5 - - MHz 

m~l ~~~~·I~7~~~74:~~~ff~2@~ 
VcER(sus) Test Circuit 

:iJ<~IJv­
Mercury Rely 

c:_rt; 
~' 0~0Hz 

o,\#1< I- 7 :-- ;; ;t.? 
TUT 

~~-_.___... 
6V 3000 

:ts- o x•m.A.t.J 
II Channel X to Oscilloscope· , 

:t /o YiMJ.A.J.1 
Channel Y to Oscilloscope 

:t/o 
7-;t.Jllll'f­

Common -

:;;: 
_.§. 150 
'-' -:!jg 

llJlil 
100 

~ 
~ 
.\ 
n 

0 
p 

V CER (SUS) iJ!i:lf~ 

I A ----------------------st---, --
, I 

' I 
I ' I I 
: I 
I I 
I I 
o I 

700 VcER(sus) 

::i v 7 Y" • .:r. ~ ·y Y" fJl'l!l:EE (V) 

·:::i v7 71::.'-7'lltmE'tl50 The sustaining Voltage VcER<SUSl 

mAViE L100mAt~l1\:i?;.. is acceptable when the trace foils 
• .,;i:(J:JZ]A) ~jj{IJ~T 0 to ·t.he right and above point B. 
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Static Characteristics 

12 8 4 0 400 800 1200 160 
F-,..,...:;r..\tVif.-t- ::iv??· .:r. ~ ., ?r.11 
H I".J_(m~j_--i-c 0.4 "'-~ lltEE VcE ( V) 

...+-- ":> .:r. ~ ., ?:ti::Jt!l 
Ll'""'..J-V-1-c->:=.,..l:::S:-;V-H O.S "'';;; Common 
i------H-1----t-+-1 ~ :: LJ J Emitter 

1.2 ~ ~ Ta=25'C 
-t--+---+--+-+-; '( ~ 

f--~f--+-<--++~+<----+--1-+---+-;c++++--~--t----t---+-1-HH-H 

so1--~t----+-1-t-+-t-j1-1+-~-+---+-t--++++++-~+-+-+-+++-ttt 

] ao1--~1--+-t--1-t-HH+-i------:::::J--+-l"''FFT-H-t--t--t-t--t-fl"1'l:l 

I 
~ lO~~~~~EE!~~~~~E!i~~~~~~ ~ 
~ .:L~·y?*lt!! 
i!!I 5 >--->--+->-+-++<H+---t--1--1-++·++++--Common ·Emitter 

3t-----it---+-1-+-+-t-jH+--+--+-t---H-+-1+~Ta=2oC 
t-----<t---+-1-+-+-t-jH+--+--+-t--++H+~VcE= 15V 

1 I 1 lillll 
1~--'---:a:-i-~5~.--U.J~10=---'-~3~0--'--=s~oLI.J.1~0~0~-'-3~o~o~s~oo~1U.Jooo 

::i v? ? rlLiJtc ic (mA) 

2SC642, 2SC642A 
Ic-VcE (Low Voltage Region) 

500 TTTT:TT I 
.:r.~·,?tiUll! ·-

10 -Common Emitter~ 
Ta=25'C . -I 

17 8 

ILi 1-1 
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2SC643 ~~~~NPN:~ttft~~~~5~~A~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

os~7vt::*:ijl.'®Jftillfi:t.Jm 
0 Black and White TV Horizontal Output Applications 

• Miil1fiilfttEE-C't" : V cao= llOOV 

• f(&;fJJ~EEil'fJfa,: VcE(sat)=5V (Typ.) 

• ;<. 1 .,, + :/ ;7''*fkiil>ifil1,,, : tr=0.5µs (Typ.) 

:ft*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::Zl/?73< • "' - A F"'i'ltEE Vcao 1100 v ---- --------~----- -----
::z v y 3< • ::r.. ~ .,, "'F.fl'ltEE VcEs 1100 v ---
;:t:.. ~ o/"' · "- ;<.f,,i'ltEE VEBO 5 v 

---~---

::zvY!l'itlfii: Ic 2.5 A 
-----·--

..:c. ~ .,, !l'ltm IE -2.5 

I 
A ----

:::I vY?lm~ (Tc=25°C) Pc 50 w 
------

\-;~ :fJl!itB!llffil.tlt TJ 150 

~#Milt I Tst~ -65~150 

~5ni¥.J!l<ifM: Electrical Characteristics (Ta=25° C) 

L Base 
2. Emitter 

Collector (Case) 

JED EC T0-3 

Unit in mm 

EIAJ TC-3 TB-3 

TOSHIBA 2-19C 

7 Y -t: -it Y vtAC42C ::?@!fl 
Mounting Kit No. AC42C 

Ch_a_r_a _c_t_e_r_is_t_ic ____ ~_S_y_m_b_o_l~ _____ T __ e_s_t_co __ n __ d_i_ti_o __ n ___ ~I Min Typ. ) Max. I Unit 

_::z_t,;!_?t L'(>tl;iT~b!E IcBO VcB=500V, I_E=_o ______ \11---·-1-=-=====,l-5-~.~o -mµAA-
3'. ~ .,, ?<' L'(>tl;iT'l'i1i:PfE IEBO VEB=5V, Ic=O 

---------
~-i'fi1:>%'.iiit:i:i'ir?lil~ hFE VcE=15V, Ic=2.0A 7.0 

---------- -- ---1----1------1-----

::z v fl:?< • .;:i:. ~ .,, ?rrbifcil5f1Jl[[E VcE(sat) Ic=2.0A, !B=0.4A 1.0 5 11 v 
---·- -··--~----------1--------1---------------1---1----1----1--

VBE(sat) Ic=2.0A, h=0.4A 1.5 V 

-L-~-tlfrMJIEli!'lc )~-- VcB=15V, h=-0.2A 1-2-:-i)-- - - MHz 
--nfjer~~"-" ____ F_i_g-.1-------i-i;----1cp=2.0A,hi-,,;;0:4A ---------=----o~---1-.-0----;;;:-

Fig.l -ff\if-[t-fkiil!Ul-Elilln 
tr Test Circuit 

25µ5 

{ill 
63.5JlS 

Base Current 
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Static Characteristics 

_I 0 
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l-""-7.'111'.m Is (mA)- "v?? · .::c. ~ .,?r.i 
0.4 ...__!lEE VcE (V) 
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VcE-!SV O.S ~~ 

.> 
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;:c. ~ ., ?=l.i:!:tl!l 
Common Emitter 
Vcg=JSV 
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2SC643A ~U~~NPN:•~ft>~~~7~~A~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

O'fl ?-7 v t::7klJZ-firtiJl:l:l::h.lfl 
O Color TV Horizontal Output Applications 

• /l'lj~irufEE"ei": V cso=l500V 

• f@~EEtitf)£1,,: VcE(sat)=5V (Typ.) 

• :A 1' ,,, 7- Y .P'~flljtit~\,' : tr=0.5µs (Typ.) 

:lll*:IE*fi Maximum Ratings (Ta= 25 ° C) 

Characteristic Symbol Rating Unit 

:z v:7 .?< • ""'-:AJ'611UE I Vcso 1500 v 
:z v:7 .?< • = ~,,, .?<1'61flEE VcES 1500 v 
= ~ ,,, .?< • ""'-:AJ'61itEE VEBO 5 v 
:z v"' 11mV1E le 2.5 A 

---~--~-·· 

= ~ "' .?< 'ilVIE IE -2.5 A 

:z v :7 .?< :tfl.~ (Tc=25° C) Pc 50 w 
-----

~it'llllllffi.!!t: TJ 150 oc 
------

f*ff'.llffi.11'. Tstg -65~150 oc 

-~~!f:\f'!i Electrical Characteristics (Ta=25°C) 

Characteristic 

:z v :7 .?< L- ~ WT'ilVIE 
= ~ ".?< L-~HiJfitVlE 
fiil:Vl£'11VIE~$1i!f& 

:z v :7 .?< • = ~ "' .?< flllf@~EE 
"'-:A • = ~ ,,, .?< 1'61~EE 
L- ~ WT milllil)( 
r~lfii'r"'i Fig.I 

Fig.1 r~~1'6illl!l'.!Elfill.11t 

tt Test Circuit 

25µs 

-i I 

-QJL 
63.5µs 

I Symbol I Test condition 

Icso Vcs=500V, h=O 

hso VEB=5V, lc=O 

hFE VcE=15V, lc=2.0A 

VcE(sat) lc=2.0A, ls=0.6A 

VsE(sat) lc=2.0A, ls=0.6A 

fab VcB=15V, h=-0.2A 

tr lcp=2.0A, Is1=0.4A 

105V 
Base Current Collector Current 

~: 
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1. Base 
2. Emitter 

Collector (Case) 

JEDEC T0-3 

Unit in mm 

EIAJ TC-3 TB-3 

TOSHIBA 2-!9C 

7 :7 t-lJ" HJ: AC42C >a:~ffl 

Mounting Kit No. AC42C 

Min. Typ. Max. Unit 

- -

I 
10 µA 

----
- - 5.0 mA 

5 - -
- 5 8.5 v 
- - 1.5 v 

2.0 - - MHz 

- 0.5 1.0 µS 



Static Characteristics 

hrE-la 

_,._, .,9jaJ~ 
To~25°C 

: 100§~am±tt::3L±Bfillt:=~~"fti~ 
-U-ll-l-----1-- -~ t-+-i f------j ;r. ~ 'Y j' iJ:; Jt!\ 

f--- -+-
501----

30 
., t-

:; f--- -t-+-

* Ill! 10 
= t-=-­tBI 
J!S 

+--·tf---t __ - t-t+-i-1>-_·--- VcE =15V 

-!--- -f= J--- Ta=25"C 
ho 

+t+----1--1-+-H-H"· ::s: 
!\ 

l!i 3f--- --+-+-+-++HH---+--l-+-++++++---1---1---1--+-l--W-l-l 

1...,,,___...,,...,~~L.W.~--'---l--_L..~U-U'----'~1-.L~w..J.J.J 
0.01 0.03 0.05 0.1 0.3 0.5 3 10 

2SC643A 
lc-VcE (LowVoltage Region) 

2. 

< 1. 

u -
~ 
illR' I. '>.. 

"' "" n 

01---- ------t!-Jll'v-100 EB ;r.~ .,?~ll:Jl!!-
1-l-I H w ·- -- - BO 1-1-Ta=25"C -
1---- I~ --1- 60 I 

/-- -~-/,'/I H - ;:;_ 

--~' · ~ - ·- -·l-1--- - -- -'H1 ·4J:On - WI ++++ ':-:: _ r- =!= 
o J5V H--t--t-- ·- 3b--w t-- t-- -- -·I- -t--1--- --1++- J 

{l' + 1- -- l- -1--- 1-
rY t--t- -+ ] 

0. 51Ml4---l-l-l--+--1-l-+--l-~4-1--.W....).....j..._.LJJ.....j..._LI-l 
LI:- I -- 1-H-+-+--+-+- In - lOmA 
,yt- t--t- I- 1- --+--1--+-I- I- -r 1 1 
If'· --- t -- ---t-t- t-+--t- -t---f---l----l-l---l---1--1---J-.l.-Jl___J_--'---' 

Or--- ---- l--H-+-++- 1:+1+ 
0 10 ~ w • w 

:::i v 7 ;? • ;r. i; •1;? rJ]';l;'.f£ V CE ( V) 

Pc-Tc 

~ 1-F+-k. « l-~~-~-+--f---l-+-!-+-+-+-+-+-i--l---l-l-+-!l--l--+--+--1--l-I 
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!!$ 40 JS: 
~ l-+-J-1-t-+~--+---+--+-l---t-+--t-+--+-+---+-+--+--+--l--l---l-+-l 
~ t:---r--r---~- -r--1---+-+-+--l--+---+-l--t-'---'---l--l---l--I 

{41 l-l- ·-t--·t--t-t-t--~+-- -t-+--+-+-+--+-t-+--+--t-+--+-1-1 
f.; 20 !'..: 

- !-+--t=1'=+:- -- rsJ 
l--+-+-+-1---~-t-+--+ ___,___,_~l'Sl~+-l---t-l-l---1--1--1--1---1---1--1 

o'--i --t--+--'-t- - - -t-- ---~ 
0 50 100 150 200 25~ 



2SC732 ~~~~NPNz~g·~7&~~-~-~,~~~g 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

OflUtif :liiliJl!I Unit in mm 

O Low Noise Amplifier Applications 

• *l'ffJ!iflf(iJt1J~~"': NF=5dB(Typ.) (f=120Hz) 

• i!11if!l'if[JUlfllli*"t'T: hFE=200~700 

fi::*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v? ?I • "-.AfiiitEE VcBo 35 v 
::z v ? ?I • = ~ .,, ?I fliilitEE VcEO 30 v 
= ~ "'?I • ""- ;t..ff,ljil[fE VEBO 5 v 
::z v ? ?I 'llV!E le 100 mA 

= ~ "'?tlitV!E IE -100 mA 1. Emitter 
2. Collector 

::z v? ?t:tft'.'.k Pc 300 mW 3. Base 

~-frmliffi!.JJ( TJ 125 ·c JED EC 

f*:ffiffi!.JJ( Tsts -55~125 ·c EIAJ 

TOSHIBA 2-5B 

f!Un~!l:i¥M: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition Min. Typ. Max. Unit 

:::z v? ?I L'!'!l;lflitfjft Icso VcB=18V, IE=O - - 0.1 µA 
-----

.:r. ~ .,, ft L'!'!l;lfflVfE hso VEB=5V, Ic=O - - 0.1 µA 
------

miiiltflV!EJllt$1ll* * hFE V cE=6V, Ic=2mA 200 - 700 

:::z v ? ft • = ~ .,, ft ff,!JMJ!'fl:llitEE VcE(sat) Ic=lOOmA, lB=lOmA - 0.10 0.35 v 
-"-.A • = ~ .,, ft 0011EE VBE VcE=lV, lc=lOOmA - 0.7 1.0 v 
r 7 :/ ;; '/ a :/ml rJillf( fT VcE=6V, lE=-lmA - 80 - MHz 

::z v ? ft t±l1J~.:I: Cob VcB=6V, IE=O, f=lMHz - 6 10 pF 

NF(l) VcE=6V, h=-lmA - 2.7 4 dB f=lkHz, Rg=500Q 
*l~:J'liflf( VcE=6V, h=-lmA -----

I NF(2) f=120Hz, Rg=500Q - 5.0 10 dB 

* hFE K .. J:: t:>r~li')J::? t;:::5J-ML. m&~T-VC.;5 t) ii". 
According to the value of h,E, the 2SC732 is classified as follows. 

Classification Min. Max. 

2SC732-GR 200 400 
~--~-~-1-~~~~1~--~ 

2SC732-BL 350 700 

h ~:t h Parameter (Typ.) (= ~ .,, ft~:ttl!. VcE=6V, IE=-lmA, f=270Hz, Ta=25°C) 

Characteristic Symbol 2SC732-GR 2SC732-BL Unit 

A.1J 1 :/ r:: - :51• :/.A Ct±11J:1iii**) hie 8.5 12.5 kQ 

litEE:lfiE~$ CA.::b f!m:lfl() hre 16 25 X 10-5 

-
11V!E11li$lll$ (t±l::b:M**) hre 320 500 
t±l::b7 F ~ ?I:/ .A CA.::bf!m::lflO hoe 14 21 µl5 -

Common Emitter 
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10000 
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100 

20 

Static Characteristics 

_ i ~oi:: .. _sp 3p 10 20 30 
~~-- 7.'1[£1Jk. Is (µA) ::1 i..-?? • :r.: , ?f.lllb:r± 

t-+-H-++-H-t-1-+-t-+++-H 0. 2 l!J 
~19.1 

~ 

VcE (V) 

"-t-+++++-H-t-1-+-t-+++-H 0. 4 '.' :::. 
..'L ~ • ., 5' ~[JI!! 

Ta=2s·c •l ig 
.> 

EE~~~±EEEEm0 · 6 \'{I t-V cE--SV •1 
T 

=:E = 
·H .:.t..2. "111[tll1 

i---j-f-t+J+~-+-+-++-HH+l--+-t~ m_VcE=5V 

>--4-+-+--H+l+-+-+-+++'-+-'4--+--+-l-4--14 ,_1,.,_ Ta = 25 ·c 

r-

__ r=iy· 
H+--t--1·--H-H+j -+-t--+++++H 

~=-i±j $-=-+-=!= . - ---+-t-i· 

0.02 0.1 1 10 100 

"'v;7 3'""1.i!lf. le (mA) 

h Parameter-V CE 

lOOOl~t§§§it~~~~~~~it~~~f:;+:;'.~~ ~ t:t-Hl-r +----"' ';. "I J j!);j~ 
1--1-<--++4~0:---+---<---+--*-~U-! ~~ -1--IE= -1 mA 

500 hi, - -- ::i r Ff_----+--· f=2701lz 

!- - !'- I JT j Ta=25'' 

Iii! 300 t- -t-++++ll-h-"-f-X-l-Of-:-1)+---+--H:-~.H·l-I. -----l _ _,f-1-+-++-I--+,~ 

li'I I001~r-=t:. j::::j$..L:j:_ :!==t=i::=t:j::::jjjtt=:::t=:J=ci:t:jjjj 
t---t----j·--t--J·-H·-·t--~- --t--t--+--t-+t-!---t--1---l-j:-
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Ic-VcE(Low Current and Low Voltage Region) 

f--+-+-+-f--+-l-+-11--+--li-H-+-H"l1.~i;r::: 
H-1- ---J--j-l--+---f---t--j---1---+-H Ta= 25'C j-
1--1-1--1--!-'t--1-1-+-+-t-+1-+-+-t-+--<-t-t-r-!--

l--l--d.--!o"'J..-r::+-l--l---+-l--l---l--l-l---1--1--1--~~--f-­
~< 41--17+-r--+-t-+-1-l--+-t-+-l--j-f-+-JJ....--~+­

t-il-t--t-+-1-+l-+-+-t-+.l.--~:~j,..l ...... "!-1'-J-+~ 
.5 I- -+--+++=JI-I-_,,,,~ 
~ 1--~~=+-C-.J__t__j__L_l_J_I--+-+- -H-+-- -f--

1--if-= 3Hf++-H+-H-+-++-J....-+1--·66!::±::4-.j.-,f-t=t==i 
"' 1--1-1-" 
" ;. 
n 

1 !; 

"'-'1?·"-'·"J~UtJ;:TL Vce(V) 

h Parameter-IE 

~ 0~~1 _ H+--"<--,'s::-+--++, ---,t--'--+.+-H+! 

EFFff++l-+!l_--_;f---1---11:---l-LLt_UJ_ _ _JK--'o":t-'-~l -

: TTl ff ti± f'iifJ 
-20 -bO -100 -300·-500-1000 -3000-5000-10000 

.:r.. ~ .. , ?fii'.iFC. IE (µA) 

:<. '- ·1 Jl[i>f. IE (µA) 



2SC732 
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~~~~NPN~~g*~7~~~-~-~~~~~g 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

01g:nu 58tt~ljii m 
0 Audio Amplifier Applications 

• f!'L'l'f1h[/i'.;IJ;,J, ~ \,' : V cE(sat) =0.11 V(Typ.) 

• 2SC735 Bff\&7""' ~ "- 7°1t.-J:(~'$i\i1\fiV')liJJJr!.&UHcJIBi L ·n, -;J::-t. /Recommended 

for Driver Stage in Class B Push-Pull Amplifier with 2SC735 as a 

complement. 

~*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
-------·--------

~-~_!._! ___ ~~!'Jl"1~------ -~CB<?_ __ .I ·----3~----- v 
:::r v !/ :!' • = ~ ,,, :!' r.m~tEE v cEo so v 

--·-------·---·-- ---------- ------- --------= ~ ,,, :!' • .--.;: - _,,, r .. i'itEE v Euo 5 v 
---·--·-·----------------1 -----1-------1-----

le 100 mA 
--------·------ ---- ------+------- ··--------· -·--

= ~ "':!<'ij!;Vli:: IE -100 mA 
----·---- -------------------

:::r v !/ :!lm9( Pc 300 mW 
------------ -----------~----· 

*fllmllfil.llt I TJ 125 °C 
-ii{?rmlilt -------------1T.-,g---- 1---=55-:::::-1z-s- - --;;-c __ _ 

~5Ua{J~1:g: Electrical Characteristics (Ta=25°C) 

VcE=6V, h=-lmA 

* hFE V')ff~Hc J: I) "f;JfZV') J: 5 ICJt;lll~ L, J:JUb~~ L -C ;ii_, I) ;J: "t. 
According to the value of h,., the 2SC733 is Classified as follows. 

Classification I Min. Max. 
----

2SC733-0 70 140 
--------------· --·-

2SC733-Y 120 240 
---------

2SC733-GR 200 400 

2SC733-BL 350 700 

h ~~ h Parameter (Typ.) (= ~ .,, :!':)&:11J!, VcE=5V, lE=-lmA, f=270Hz, Ta=25°C) 

2SC733 
Unit in mm 

5.8¢Max 

1. Emitter 
2. Collector 
a. Base 

JED EC 

EIAJ 

TOSHIBA 2 · 513 

Characteristic I Symbol 2SC733-0 2SC733-Y I 2SC733-GR \ 2SC733-BL I Unit 

Common Emitter 
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2SC733 
Static Characteristics 

VcE"'r~ 
HE:f-++.±J±H+_+1 :l±tH,-rl-. 0.8 ~ 

'( 

0.15>-t-l-t+-H-"-1-1 
0.10 -
lil o.o5~'i= 

20 30 40 50 

"'~ ., ?'iJ'(ll!l 

Ta=25°C 

h Parameter-IE 

;;r. ~ ., !''lltm IE (mA) 

Pc-Ta 

!;:: I .5. 3001--+-+--+-+-11"..,+-+-+-t-+-+-+-+--t-+-+-+-1--+-+--+-+-+-+~ 
l--t--t---t--1--1---!'"'1---t-r-1-+--t--l--l-+-t--t-f-++--l-t-t-+-

u 
p. 

#( 

~ 2001--1--+---t--l--l-+-+--t-r-l--+'~~-+-T'-t---f-'-+-+--t-f-+-+--t---f-' 

-' 

~i ~ 
ii;: 100 l--+---l---l--l---l-l----l---l---+-1---1---1--f-'--+-l-+1-'!>. ~-t-t-+-+--1--f-' 

0~0_.__._._,__~2~5-'-'-'---'-~so-'-_._-'---"~1~s,-1--'-~-10~0--'-'--'_,_,..1t2s 
JEl[ffiillJ~ Ta (•c) 

3000.--,--.,-,-,-,..,.,-,-1--r--.-.,--,-,-,-,-rr--.,--,-,-,-,..,..~ 

J. .x. 1 ~ .,',,kik 
Ta=25°C 

t----t--t-t-t-l-l!+lr--+---t-+-t-H-1-l+-VcE=6V 

1000~Etl~i· ~~EiE~mE~E~~1~ff~ 

r----r--r--t--t--j-j-H------t----t--r--r-t--t-t-tt----r----T___,-~~-r-r~ 

50:---t-r+·+++-t-t---t----t-t--t-H++c--t---t-t--i-ti-+H 

30 0.3 0.5 10 30 50 100 

::i t--;7?'1tiJTE Ic (mA) 

h Parameter-V cE 

J----j--; h , •• 1.f-1--1+1----t-f-+-H-H-tt---t---t-·+--t++tti 

r---+---:- h " 

i .,i.1 

10.____,___._.__._._-'--LILI----'-~~~~·---'-~~~ ........ 
0.1 10 10() 

:i L.-Jj? ·.:r.~ ·1flF.!J'iltl±: VcE (V) 
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~~~~NPNI~9~~7~~~-~%~5~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

0@i:tJ.mt:t.i~im O~EE:t.i~Uil 

O Driver Stage Amplifier Applications O Voltage Amplifier Applications 

• i\1/iillft[:E<::--]: VcEo=50V 

• fililf!Ji!i:I:EiJ;{.11;;l, : V cE(sat) =0. 25V(Max.) 

• 2SA561 l :i :/ f 9 ;< :/ 1" 9 IC:. ts:. I) "ii"". /Complimentary to 2SA561 

m:::k::Q:'.~ Maximum Ratings (Ta=25°C) 

Characteristic 
-----

::1 l/ '7 1" • -" - 7' Fsi'l:ll'.EE 

::i v e7 "' • = ~ .,, "' Fsi~EE ---------
= ~ 'Y 1" • -'- 7'fs1'1[[:E 

-----------------! 

Symbol 

VcBo 

VcEo 
------· 

VEBO 

le 

Rating 

70 

50 

5 

150 

Unit 

v 
v 
v 

-----
mA 

------~------------1-------1-------- -------
=~ 'Y J;>'fttiJiE 
::1 l/ '7 "':Jf\9::: 

h 
Pc 

-150 mA 

300 mW 
-------------1---------1-----------~--- - -----

~itttlliW~ T j 125 °C 
------------------------------- -----~-------- ------

f!ii:i'fi/,11.\t Tstg 

~ml¥.J!l?f•I:!!: Electrical Characteristics (T.=25°C) 

Characteristic I Symbol Test condition 

2SC734 
Unit in mm 

-!J~---E 
1-'-'---+---'-.L/-~l ~ 
.___,.....,.,.~~! s 

.... 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-SB 

Min. Typ. I Max. I Unit 

::iv '7 1" L~~~iJiE 
---------= ~.,, 1" L~~~mE 

I Icso Vcs=18V, h=O -

I hso VEs=5V, lc=O -
________ , ___ 1 ___ -_[_0~1- _,,A_ 

- I 0.1 ttA 
-----------------1 --~---

hFE(l) VcE=lV, lc=20mA 
------· 

hFE(Z) VcE=5V, lc=150mA 
----------------11-- ----

r 7 :/ :; v "' :/ Jl\J¥Bl~ fT VcE=6V, lE=-lOmA 
------------------------! 

VcE(sat) Ic=lOOmA, ls=lOmA 
--------------------1------1----------

I 
----

VsE VcE=lV, lc=lOOmA 
·-

i Cob Vcs=6V, h=O, f=lMHz 

* hFE(l) $s J: "CJ hFE(Z) IC J: IJ l'°*O) J: 5 1c7j-;I@! L. :mtRt*~ L "C t\'J fJ "!-?-. 
According to the value of h,,(1) and h,E(2), the 2SC734 is classified as follows. 

Classification I 
Min. I Max. 

2SC734-0 70 140 
-----------

2SC734-Y 120 240 
- ----,-----··--

2SC734-GR 200 400 

hFE(2) 

Min. 

23 

40 
-----

67 
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I 

I 

70 

23 

-

-

l--_-l-4ooT -
--1-1 - ~-= 

_1~1~---~_Hz_ 
- 0.25 v 

---1-0-. 7-5·-11- 1.0 1~-y --

- 5 I - pF 



2SC734 

40'.J 

~ .5 300 

" p.. 

'11< 
;;: 200 
~ 

~ 

n 
~¢ 
;It;: 100 

140 

i' ., ?l11Jl!l+++1H-++--triH-+-t-+-t-+-H 
VcE=2V 

Ta=25"C 

12011-t--H-t-H--H-t-H--H+H+-l+H+H 

: 8011-t--H-t-H+-1-l-+++-l-ff+++-l'-l-H-l-H 

" " 
-!-i--H--+-H-H-+-l-+++--l---1-++-t-l---~ 

~ 60lt-+-H-l-t+--H-i-t+--H-1--+++-l+-l-l-+H 

0 ~0'-'-~o~.~2 ...... ~0~.4.,....1-1'!0~.6,LJ-L,OL.8.l...J....l,.;l.LOJ...J..J..,.Jl.2 
-<-;t. • "'< ., ? F.llli!E VnE (V) 

Pc-Ta 

R: 

·~ 
f-+- " 

~ -

l-...1 
r--

f': 
N 

0 
0 25 50 75 100 

li'illlllililil'. Ta ("C) 

h.. 
]'... 
125 

16 

14 

12 

:~ 
.". 10 
.'oi 

0 

0 

0 

0 

0 

0 

0 

0 

0 

lc-V CE (Low Voltage Region) 

310 
j,.'j "'' ., ?11'Jii! 

JLl 
2.5 Ta=25"C 

2.0 
J.d 1.8 

1.6 
lZI 2'I I 

' .4 

1.2 
iC 

1.0 
I 

+-- +-0.8 

' 
0.6-, 

Lo.-51: 
o'.i)-

r:; ' -;rr:- -1-

Ii-
[IR o.r 1-

Ji 
4 5 

""""' ""'' .,n"lll!E VcE (V) 

1-----J----+--l---+--1-1--1--+-l----l---l----+--i- -1-1-1-"---' 

)0.__ _ _.__-L-..L--+---i-L..Ll---'--'--·L_L-1.-LI...U.----l 
l 3 5 10 30 50 100 

:iv 7 :Y>!iif.L le (mA) 
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~u~~NPNz~g·~7~~~-~-~~~~~g 
SU.ICON NPN EPITAXIAL PLANAR TRANSISTOR 

O Driver Stage Amplifier Applications O Power Amplifier Applications 

O Switching Applications 

oA*!kPJfJ:IJ.&~~~r/ij~tc.Jlh'-C 90mW ;O'mG.tL-£-t. /90mW Output in 

Class A Amplifier for Driver stage. 

• B*!k7°,,, v,,. 7°JL--~:1J~IPM~tc.J§1, 't:0.6WO)f±l:1J;b>~l'J- Gn ii"". /0.6W 
Output in Class B Push-Pull Operation. 

• fi?J;J'P'm'.f£;1J>{K,1,,: VcE(sat)=0.25V(Max.) 

• 2SA562 c :t './ 7 V ;( './ ~ V -C(ll!Jfj <:~ii"". /Complementary to 
2SA552. 

:ft:k~;Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:tl/?~ • -'"' - 7. fl-i'iiEE VcBo 35 v 
---~··- ··--

:tl/?~ • .:r.. ~ ,,, ~r'"9'iiltEE VcEo 30 v 
---------- -

;r.. ~ "'~ • -'"' - 7. t1'.i''1tEE VEBO 5 v 
--·--

:t v ? ~ '~VIE le 400 mA 
-· -

;r.. ~ ,,, ~ 1!".riE IE -400 mA 

:t ]/? ~ ~9': Pc 300 mW 

~~'&Btl\l.!lt'. TJ 125 ·c 
i*fr:tl\l.!!t Tstg -55-125 ·c 

~~~~tt Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol Test condition 

:t v ? ~ L -'I> illfr'ii!irfrc 
I ~::~ 

VcB=lBV, IE=O 
----

.:r.. ~ ,,, ~ L-'l>ltJTtEiiE VEB=5V, Ic=O 

hFE(l) VcE=lV lc=lOOmA 
"@:rfrEtEiiE:ltl*Xi$ * -- ------

hrn(Z) VcE=5V, lc=400mA _________ _. 

:t ]/? ~ !±1:/J<;ilti\: Cob VcB=6V, IE=O, f=lMHz 
--

r 7 './;;-;.-,,, '/f.'IJiBl~ h VcE=5V, IE=-50mA 
----·----·--

:tv?~ • ::r- ~ ,,, ~ r'"ifif'l'f1J'>'J;W: VcE(sat) Io= lOOmA, h = lOmA 
.. - - -- ---- -~----·· 

......::-?-. • .:r.. ~ ,,, ~ ri.i~;i;·mtili'. VBE(sat) Ic=lOOmA, IB=lOmA 

* hFE(l) :l'OJ::V: hFE(Z) O)f~[KJ::IJ~$:'.O)J::~HC.0-M:L, mifn~~L-C~IJ-:l:i"". 

According to the value of h,,(1) and h,.(2), the 2SC735 is classified as follows. 

Classification 
hFE(l) I hFE(2) 

---·--·--

I I Min. Max. Min. 

2SC735-0 70 I i4o 25 
2SC735-Y 120-1 240 

-
40 

2SC735-GR 200--1----:too-· 70 
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2SC735 
Unit in mm 

fi.8¢Max 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSH!llA 2-5B 

\ Min. \ Typ. \ Max. j Unit 

- - 0.1 1iA 
-· --- -

- - 1.0 µA 

70 - 400 

25 - -
- 7 - pF 

- 300 - MHz 
-----

-· - 0.25 v 
-----~------
- 0.8 - v 



2SC735 
lfJf1=191J 1 Aff,&'./ /' )'' Jv Typical Operation 1 Class A Single Operation (Ta=25°C, f= lkHz) 

Characteristic Symbol Typical Unit 
----

I 
'~Ylilr~EE I Vee 6 9 12 v 
----~ 

::z v )' ?11i[m 

I 
le 40 25 20 mA 

iH'i:J~:J'Jt RL 200 300 800 Q 

=" 'Y jrfil;j'Jt RE 5 25 50 Q 

/~ 1 7 7.tff;J'Jt R, 250 500 1000 Q 
-----·----

Jilt::ktf:l)J'fi[)J Po 80 90 85 mW 

Jilt::klfl1J~O).A.1J'l'l!tEE Vi 53 50 35.5 mV 
·--------

:l&::kf.l:l1JIJ¥0),A.}Jfil;j'Jt * ri 140 230 350 Q 

:iilt::klli1JIJ¥0)~1J5fiJW ** Gpe 35 38 43 dB 

:i&::k tl:l 1Jll¥ 0) 3l: i@iffJliJrlllfil KF 4.2 5.4 4.0 % 

* A.1JMm ri Ii R, ~fi¥A. Lt.::t;l::1i\lO){i![. 

** 1'!l'.1J5flJWli TO)wA:lil9::0);il\ffJI. <::~ ~ <b 0)-.a:-{ll!ffl Lt.:~ifO){JI[. 

lf.lf1=f91J 2 B~7".,, './ ,,_ 7 Jv (Typical Operation 2 Class B Push-Pull Operation (Ta=25°C, f=lkHz) 

----
~EE 'i'[ilff'ltl 

i't?ilf:ll &ff[ 

Characteristic 

31t~:J'Jt 

7.~~;j'Jt 
-·· 

... ~17 

Jilt::kH: 
-j:J(tl:l 
__0_1!P 

:i&::klli 

\}]~}] 

.,)JJ1¥0) ::z v )' j1 ;~iJrt 
WOY'fj.ey{i![) 

1J%'0)A.1J~EE (jjljj-"'- 7./'6i) 

,1J~Q)A.1Jfilm Cfi!IT-"' - 7,r.,,) * AA:::kl±i 

:i&::kl±l 

AA:::kili 

,1J~Q)m1JiflJW** 

. :;IJ~0)3l:i@iW.Urlll~ 

7:J'*Q)fa4Yiffifil:J'Jt (jjljj-"'- 7.Fa1 J:: 
-{[\'!) 

-:i&::kTu 
.--12..M~ 

Symbol 

I 
I Vee 

1-
RL 
RE 
R, 

Po 

Io 

Vi 

r1 

Gpe 
-

KF 
----

Rg 

* .A.1J}l:&;J'Jt r; Ii R, -.a:-tili.A. Lt.::t;l::)t~O){i!!. 

Typical 

6 9 12 
---

100 200 400 

1 2 5 

50 50 100 
--------------------

400 500 600 
-----

124 105 94 
-

0.83 0.90 1.50 

1380 1900 3200 
----

29 30 29 
·-----

4.8 3.8 3.7 
' 

2000 2000 2000 

** tit1JflJWli Ti. T,O)filjl,A.:tJt9::0);!!lftli.-C ~ ~ <b 0)-.a::{ll!ffl Lt.:~ifQ){ti. 

A*& ',/ /' !7' JV ifilif'f{9lj 
Class A Single Operation 

~-------_._---o+Vcc 

(!) R2 Ii :J v )' }! i!tVJlf.l'!ihf'PWIJ~c11&c7> :J v )' y iltiJidilli: l;t 
<>J: -i l:i\llJ\\?.Li-9 

@ 4"@U%Wtl1J:fftll!!liIDJ't50°CJ;J.T0tJlriJ-l:i!J!Jllc:·~ i T 
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B ~ 7 'Y -;,- "" 7" JV ifiliff{9lj 
Class B Push-Pull Operation 

<D R,/i:J v)' ?iitiffc (1!\F,llVJ~1'2111i!'1lfill:) ~<lmAt:~: 
<> J: -) 1: l;Jll~ L i T 

@ ;j<IHJJ!1}!ftilili'JltlliillJ:l'.50°CJ:..(T~JtC;i,~1~f!J!llJ<::·~ i T 

Unit 

v 
Q 

Q 

Q 

mW 

mA 

v 
Q 

dB 

% 

Q 

---



100 0 

0 

0 

10 
o,s 

Static Characteristics 

<· 500 
.5 
'-' 
- 400 
!!l 

I'<:~ 
~ 
::: ·300 

"1 ~ ~ 2 
n 

ll: ;p t' 1.5 CT 200 
~ 1 

-· -tlo lR 0.5mA 

QHE 
6 4 . ![). 0 10 20 30 40 

~~Am?i Ie ::J,,?? •1' ., :n,i'.it!f 
0.4 ~ VcE (V) 

Ii![ ...,-
Ve>:"~ 3 V-

o.8 ,e .X.1 ·1111;!1!! 
,,, w 

Ta=25t >I:: 
1.2 ~ 

I 
"( 

°'' ·1?11:;JI!!:= 

-
a=!OO"C 

2I ~cc=5V 

10 

~~ 
VCE=lV li\_ 

~ 

11 
\ 

3 5 10 30 50 100 300 
=> "? 1llm& le (mA) 

400 

£;:: 
~ 300 
<.> 
p.. 

-lK 
';: 200 

"' ~ 
n 
t4i 
;It; 100 
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0 
0 

1.0 

1 6.8 

M 
""' 0.6 I{ 

I 
"( 

0.4 

0.2 

0 
0 

N 

25 

2SC735 
le-VBE 

±1± ~k .!,~k H-
IJJ LU 
Ta-IOOt 25 10 

H-

LL 11 
~ IL 'L 

.A 
12: 12'.: 

0.2 0.4 0.6 0.8 1.0 

Pc-Ta 

l ~ 
I'S 

h.~ 
I'S 

b.D 
I' 

bf' 
r"' 

h 
50 75 100 125 

Jt.l!lllill1ll: Ta ("C) 



2SC752® ~~~~NPNZ~9·~T~~~-~-~~~~A9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

om~~~A1~7/ijm o•Ttt~•m. ~~tt••m. n~/9m 
O Ultra High Speed Switching Applications 

O Computer, Countor Applications 

• r 7 :/,;/-/ s :/fi107Bi~iltiffi1,,: fT=400MHz(Typ.) 

• t@;fl:J~iJ>1],c:;1,,: VcE(sat)=0.30V(Max.) 

• :A 1 ,,. 7- :/ Y~l'kM>;;1!1,' : tstg= 15ns(Typ.) 

:ft::k~*1i Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v !I 11 • "" - :Af13iiltEE Vcso 40 v 
- -- ------

::z v !I 11 • = ~ ,,. 11 l'Ml1l'.EE Vcoo 15 v 
::r. , "' 11 • "" - A !MliltEE VEBO 5 v 
::Zl/!1111li'ilt le 200 mA 

------
::r.~,,.11m'.VIE IE -200 mA ---
"'v !I 11m*: Pc 200 mW 

----------
~~'$&Ii: TJ 125 oc 
f*ff:&Ii: Tstg -55-125 oc 

-~~!liifi! Electrical Characteristics (Ta=25°C) 

Characteristic \ Symbol \ Test condition 

::z v !I 11 L'!>Wf'mli!E lcso Vcs=20V, h=O 

::r. ~ ,,. 11 L'!>~'illi!E hao VEs=4V, lc=O 

hFE(l) :I< VcE=lV, lc=lOmA 
~li!E'mli!E~$lil$. ------------·-~-

hFE(2) VcE=2V, lc=lOOmA 
-----

::iv!/11 ·=~ ,,.1100~1IEE VcE(sat) Ic=20mA, le=lmA 
---·--· 

"" - A • ::r. ~ "' 11 OOl@:fll'm'.EE VsE(sat) Ic=20mA, le=lmA 

r 7 :/y-/,. :/fi107Bi~ fT VcE=lOV, IE=-lOmA 
------~----

::z v !I 11 t±l)J~flt Cob Vcs=lOV, h=O, f=lMHz 

:A:/ 11 - :/?!" :/~00 ton 
1Y 

~~*00 tstg Fig. 1 
"'* 7-00 r!S1f:*IMl tr 

Industrial Applications 

Unit in mm 

" ;;i ~ ::;: ::;: s ""' ..-; 

" :i 
": r 

" ~ ... 
1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2·5B 

Min. I Typ. Max. Unit 

- - 0.25 µA 
··----

- - 1.0 µA 

40 - 240 ----- --
20 - - -
- - 0.30 v 
- - 1.0 v 

200 400 - MHz 

- 4 6 pF 

- 70 100 ns 

- 15 

I 
30 ns 

- 30 70 ns 

:I< hFE(l) tr_.); IJ r~O) .); ? t>'.:7j-~ L.m.iflt~~ l. -C ;i!:i IJ °£ 

i". 
Fig.1 :A 1 ,,. 7- :/ Y*!J.iifl!l~@]Jm 

Switching Time Test Circuit 

According to the value of h,8 (1), the 2SC752© is clas-
4.2k!l 

sified as follows. fl Input 

o. k----1 
lµi 

I hFE(l) 
Classification -----,-----Min. Max. 

2SC752@-R 40 80 
---····--

2SC752@-0 70 140 
-------

3k!l r 
" Vee= 12V Voo=-3V 

Output 

2SC752@-Y 120 240 
------

2SC752@ 40 240 
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< 
.5 

JOO 

80 

~ 60 
M 
Im' 

" ~ 40 
n 

20 

0 
0 

Static Characteristics 
100 1.6 

1.5 

~to' Vi4 
!71.3 N 

1~ 
:!21.2 

-it ~;1 '.}.< .0 
~ ~ 0. "\op; -rim' pl-!0.8 

''ts -t-" ~ 0,7 
i: 40 P' . 

0.5 
n '.'l_·4 

20 ~ -~ IB O.lmA 

oil.!: 
1.6 1.2 0.8 0.4 0 10 20 30 

~~Af'il:ME 1 In (m..\) " "J ? · "- < ., ? lilllltEE 
0.2 VCE (V) 

HJ 
Im' 

0.4 ::;;: 
"'~ >e :r.; "I ?l'Jl;J11! 

0.6 "' ~ 
""' Ta=25"C . > 

Vc10.~-2V I{ 
0.8 I 

'( . 

Static Characteristics 
100 2.8 

2.6 

1to 1-2.4 2.2 
p.o 

- =t-- ~i 1.8 
)71.6 

);!! '60 

~~ 
1.4 

~ 1-.t 1.2 
+J-1:0 

~j() p 0.8 
0.6 

20 0.4 

rz:r~~H= -
o~ 

1.6 1.2 O.B 0.4 0 10 20 30 
I l l I 

..-..:-A~i!it IB (mA) " "J ? . "- ; ., ?r.llm'.EE 
0.2 VcE (V) 

l:!J 

~· 0.4 :iii!: 
""-~ 

- "!'.'.: 
0.6 "' t.<l :r.; .,7~Jlll 

" "' .> Ta=-55\; 
I{ 

0.8 I 
VcE=2V- "( 

Ic-VcE (Low Voltage Region) 

f-l.2l 17.,'; 11: ;;r-; 
+- I if Ta•,,IOOC: -; IZl -1-i- 11+ lLI .i--r-i-

y H0.9 
vi- 0.8 

k:'.: l-4--0.7 

!- 0.6 

0.5 

0.4 

[L 0.3 

0.2 

IB-0.lmA 

::::d[[ 
5 6 

< 
..!l 

100 

80 

.::: 60 

l1'! .,. 
" " -" 
n 
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0 

20 

0 
0 

2SC752® 
Static Characteristics 

100 1.2 
1.1 

~~ 
¥' 1.0 r,x- '!>' 0.9 

~~ 0.8 

"'.t;_°'i ~=fo #'0.:1 

~F 
0.6 

ti 
<;: 40J2 ±:::r~-4 

"1=E :l::P 0.3 

20 EEf'.>·2 1rli1Lt .d'.'. 

a& 
1.2 0.8 0.4 0 10 20 30 

---<~A'ift~ le .:A) " t-- J ? · .:c < ., 7 IHllltEE 
0.2 VBE (V) 

l:!J ... 
0.4 :!: 
"~ <'-.2:, 

0.6 ·~ ~ .:r.~ 'l'?lt:J11! 
.> Ta=lOO"C 

t-VcE=ZV I{ 

0.8 I 
'( 

lc-VcE (Low Voltage Region) 

i.-FJ.6 1: J: -· 
1< .,~jj:;lll!-

-1- .._ 1.5 t 
Ta=25'C -P.i.-l- µ::;; 1.41.J 

i-1-1- 1-1-1.n 
J...-..1..-+" i-;-L2 

1-1- 1.1 
1.0 

0.9 

0.8 
I 
0.7 

1-" 0.6 

r::: 0.5-t-

~·~ 0.3 

y 0.2 
y 

:.i 
IB=O.lmA 

J. tl::: 
2 3 4 

"t--1?. :r. ~ .,n.lliltl± VcE (V) 

lc-VcE (Low Voltage Region) 

" v J? • :r. ~ ., ? r.rJ-.ll'.J± VcE (V) 



2SC752® 

100 I TTT 
H-"'' .,;?1J);Jl!! 
I-

80 

< 
~ 60 

20 

0 
0 

Ta=25'C 

0.2 

100 HJ,T,1JJ 
H Ta=-ss·c 

80 

1 
~ 60 

~ 
Iii' 
"' "' 40 .:. 
n 

20 

0 
0 0.2 

0.4 

0.4 

5 

lc-VsE 

T T 
1=lOmA-1 H 

I 
1--5 
-I 

-f 
i-::1 

_j 

1& 
M 
~ 

0.6 0.8 1.0 1.2 

lc-VBE 

1-TI 
a=IOmA-l 

SH 

3H 

1 

~ 
0.6 0.8 1.0 1.2 

10 -30 -50 -100 

:r. ii. 7 :?llt1'!. IE (mA) 

< 
..§ 

lc-VsE 
lOOr-r-r-...-,..-,r-r-r...-,..-,r-r-..-...-~~-..-...-~--~ 

1--t-t-+-1--t-t-+-1-+-++-+-f-+---lH+=FI1~;;!;,J-1-1--1 
H "' ' ., :? 1l€ll!! +t-H-t+t-HfH--+.t-H-t++-1 
r- Ta=IOO'C H 5 

80H-t--t--t-H-t-+-t-H-+++lH-+H-t3:+-t-1--t-1--l-I 

I-+- 1 

.::: 601-t-!--f-+-1--t-l--l-+-1--t-1--1-..Jljj!-l.-L.-l-J-JL-..!.-L....LJ 
JJ;l 
Iii' 

"' ~ 401-+-+--l-+-f-+-+-+-+-f-+-+-~U-1-1--1--l--"-1-l.-L....l-J 

n 

201-+-t-+-t--ii-+-+-+-t--ii-+-+R-lt--i-+-l-+-+-l-l--l--l-I 

IJ/r/-
/j'/, 

o0l--'-....L~,-LL.L.,.J.......L<~rL.i14-,1f..LL.L.,.J.......Ll-l..,.J.,..l...L..L,.J 0.2 0.4 0.6 0.8 1.0 1.2 

1. 0 

o. 5 

-e· > 0.3 

I±! 
I> 

i 
~ 0.1 

"' ' 
" 0.05 

~ 0.03 
;i. 

n 
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I 0.0 
0.5 

VcE (sat) -le 

J.. ~ ·y.?~it!! 

Ic/Is=IO 

T·~~rc 
55 

r:-+-

10 30 50 100 
:r v 1 :?lltW. Ic (mA) 



ioo'E:=:=E::f=l~:f:i:!:Jl==:t=f:~:ffl:ij1 
1----i---4-4f-l-+-1-t-++---1---t-Vcc-l2V 
l----i---4-4f-l-+-1-t-++---1---+-rc=l2mA 

w Tu=~:C 

'i 30b"""'~f-.;:;lnf2-=-r--1m"1'A+tttt---+=:j:;::::t::j-tiffi 
--i-t-H 

100i=;::=i;;=l=::f=E:f:E=EE===r==EEE3:Hl t-Vcc=12V 
t--Ic=l2mA 

SOf-Ta=25"C 

3~i..,...----1-.,,i,--L-,L,-J-.W.J....L __ _,__,,,__,_-!-JL..-L.J...4 
0.1 0.3 0.5 5 10 

.?-::.-;t;.--<-;t.'iitlift.Iet (mA) 

2SC752® 

100 

f-Vcc=l2V 

50 
f-re2=-lmA 
f-Ta=25:C 

~ 100, 

::: le 12mA t""ffi 

.. 
..s 

0 

5 

3 0.1 0.3 0.5 5 10 
:l'-::.-:t::--<-;t.1!tlift let (mA) 

f-Vcc=l2V 
l--Je2=-lmA+---+---+-+-++++---+---t-l--lf-t-bl~ 

SOl-Ta=25:C 

301---l--l---l--1-+++++-1c=lOO~ 

l---l--+--l--l-+-++++12•~~"--l--+-+--l-++-H 

~ # 30 

= 10~~~~~2l~~I13l~~~~~~~!!~ 
sl----lf---+-+-+-1--++++---+--+--t--t-t-t-t-H 

3L_ _ __J~...,.L~-=-',,..L.W..J.+---'--+--'-7-~~ u u u w 
.?-::.-,;- ::.--<-;t.1tli1f. let (mA) 

Switching Characteristics 
500 

~ 
J...lilli 
Vcc-12V.-

f": lm=-lmA 
Ta=25:C -

300 

.! 100 
~ 

~ 
tr ' k'.'. 

v ~I 1- +-
r" 
~ ;.. 

H- F=• ... 
)...-

10 

5 
0.05 0.1 0.3 0.5 10 

.?-::.-:t::.--<-;t.'lltlift let (mA) 
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2SC752® 
Cb CTrVa 

0 ' Pc-T. 
30 -.. I J t1 f lMJz_ 

Ta=25'C 

I 

::r 

01= t-= -
-· -

--1 C1-;; (Ic""O) -::--°' J:::::-i.,.,, 
II C "' I le "~D2:::f---1 

5 

l J-1 3 

l 
l 1 >-r··' r l 

I ~ ' I l ' 1 ·_LI -f 1_ 
5 10 1 0.3 0.5 

i!!l!!'.EE Va(V) 
om 25 50 

O ilal!!IU Ta (t) 
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~U~~NPN=•~ft~~~~?~~A~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

o~•ff•~~~m o~•ffA~~7~~m o*~~~w~m 
O High Voltage Power Amplifier, High Voltage Switching and TV Horizontal 

Output Applications 

• ~ii"JE-C-i": Vcso=300V(Min.) 

V coo=250V(Min.) 

i1l*~*fi Maximum Ratings (Ta=25°C) 

Characteristic Symbol 
... 

::z v? :5< • "' - .A l1"1~EE Vcso 
·--···-·---· 

::z v? :5< • .:r. ~ ., :5< rdl'lilEE VCEO 
·--

.:r. ~ ., !' • "' - .A r~m~a: VEBO 
--

::z v? !Jmiilf le 
::r... ~ ., !' 'tliilf IE 

------- I (T_().==_ 2~.:_g_ ::zv?!Z:iWk Pc 
* --

~ftfll)ll,l!i: TJ 

ii:~Hfilt!Jt Tstg 

Rating Unit 

300 v 
-- ---

250 v ----
6 v 

--- ----
2 A 

---
-2 A 

-----25----···---
w ---1{f.7--

150 ·c 
------

-65~150 ·c 
* '/ 1J ::z :,.r • ?' 1J - .A ~~;(ff L.. 7 -{ 7J *fll~:l1i~::1t L. "( 300 x 300 x 2mm 7 11.- ; ==- '7 

A:/i!c11M~~l&9tJt'tt-:2::~. Unit mounted on a 300x300mm Al Heat Sink 

with silicone greased mica insulator. 

t15U~~M: Electrical Characteristics (Ta= 25 ° C) 

2SC779 

Industrial Applications 
Unit in mm 

"l 
0 
-+l 

"------'"! 

!. Base 
2. Emitter 
Collector (Case) 

JED EC T0-66 

EIAJ TC-16A. TB-23 

TOSHIBA 2-13 B 

s 

7t''!t.-+J-IJ f';]: AC20C ~~.ffl 
Mounting Kit No. AC20C 

Characteristic I Symbol I Test condition Min. Typ. I Max. I Unit 

::z v ? !' L. ~ Mrr'tlV!E Icso Vcs=200V, IE=O - - 0.1 
--------

.:r. ~ ., !' L. ~ tl;lf'l![VfE hso VEs=6V, Ic=O - - 0.1 
----·-·-·---- -

::z v ? :5< • "' - .A r"'i~t:fC'l![EE BVcso Ic=0.5mA, IE=O 300 - -
----1 -·-~----·---

::zv?!J·;;;i:.< ., !' t111l\f:t:fC'li[J£ BVcoo lc=lOmA, Is=O 250 - ---- ---·-·· -
.:r. ~ ., !' · "°' - ?- fl,~ lltf.t:fCj[fE BVEBO h=0.5mA, Ic=O 6 - -

------1 ----- -----

iili:Vlf';![Vlffti~li~ 
hFE(l)** VcE=lOV, Ic=O.lA 30 - 200 

hFE(2) VCl':=lOV, Ic=lA 15 - -
-

VcE(sat) ::z v? !' • .::c. ~ ., !' FdlJY.ill.'ll~EE - 1.0 2.0 

""-A• .::c. ~ ., !' rr.iM!l;tumEE VsE(sat) 
Ic=lA, Ia=0.2A 

- 1.0 2.0 
-···-- ------- ----------

r 7 :..r :; '/ ,, :..r mJZ!t~ f·r VcE=lOV, Ic=O.lA 10 20 -
-------· ·-·· 

VcB=-iov, h=O, f=lM°Fiz ---
---

::z v? !' r±l1J'#ii Cob - 40 80 

.A:,/ !'- :..r* :..r~rdl ton Fig. 1 - - 2 
1 ?' ----- Ic"'71A ---
.,,~ ~-~r .. i tstg Ie1"'70.1A - - 4 

------· 
·NiJJ rllif:~F.ll tr Ie2"7-0. lA - - 3 

** hFE(l) tC:. J:: "? "(p*(I) J:: ? tc:.:711,f;i L., ~7.IU*~ L. "( ~ 

I) ~i". 

Fig.1 .A 1 ., -r :..r ?·r~rl'limu~@l!l;lt 
Switching Time Test Circuit 

According to the value of h,s(l), the 2SC779 is 

classified as follows. 

lass1ficat1on ----------C . . I hFE(l) 
Min. I Max. 

2SC779-R 30 70 

2SC779-0 60 120 

2SC779-Y 100 200 
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Vr=22V 
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2SC779 
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.!::::'.: 
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Static Characteristics 
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~.1.6 5~;,._ 

~~o!s; L~ "-Y. 
... 
~tt 15 

'ti.s 

0. 

la Om.A 
60 4jl 21' 0 40 80 120 )I 0 

~-~ ii'. Is (mA) ::1i,.?? ·::C.~ 7:f'JIU1tt:.!E 
Va(V) 

0.1 

~ 
0.8 it 

"'~ 
.,,.\.'O~ ~ "e 

1.2 ~~ 'I .:r.t.,1'~ff! 

Ta=25'C 
>< 
I 

1.6 "( 

"'"""'.?ll<111! 
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~ 
1 
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Ic-VcE (Low Voltage Region) 
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~U~/NPN~~tt~~~-~%~~/~A9 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 

o=?~~~~m o~~ffA1~7/~m 
O Nixie Tube Driver Applications 

O High Voltage Switching Applications 

• i'~iirHEE-C--t: VcBo=l50V 

VcEo=l50V 

• ::r v Y !J • .:r. ' .,, !J fs9filil'fO~EEil;,j, ~ ~' : V m;(sat) =0. 5V(Max.) 

• 2SA429<Gl c ~§:€\-b-t!:, !J. -1 -T ' .,, 1,r}j~'\;=- Y -;,-')lf,i.~iJTJfHc)l:i;j L j:-J'. 
Recomended for dynamic Nixie Tube driver, combinated with 

2SA429;G,>. 

Jil:k~;Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 
------ ·--------+-----~~-

::! v Y !J • ~- 7-.f.fl';:1[E[ VcBo 150 
-·-··-·------ -------· 

Unit 

v 
:::z v y !J • = ' .,, !J f!l'i'i!!':EE v CEO 150 v ------ -- ----·---·- -----·-· _____ , ___________________ . 

=' .,, !J • ~- 7-.M'~EE VEBO 5 v 
Ic 30 mA 

------ ------------
.:r. ' .,, !J 'lllfiE -30 mA 

--- ·-·---·----------1 
Pc 150 mW 

125 oc :f~il'ii'!)li\ll.OC 

Hii:~iifil& 
·-------1-------- --------------------

Tstg -55~125 °C 

~ml¥.l!l<#'l'!f Electrical Characteristics (Ta =25° C) 

Characteristic Symbol Test condition 
-----

::r v Y !J L-"'~mm IcBo Vcs=-150V, h=O 

2SC780A@ 

Industrial Applications 

Unit in mm 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2 -58 

Min. Typ. Max. Unit 

1.0 µA 
-·------·--------··----------1-- ----~--· - -------------·------!----------- ·--- --- -= ~.,, !J L-'1'l*Jf'!lVIE heo VEB=5V, Ic=O 1.0 µA 
---------------+--··--~-- - -----------------------------· ---- ------------· --

:::z v:7 !J. ""-7-.r"illi'fofJ::l'l!tEE BVcBO Ic=O.lmA, h=O 150 v 
--·------- ·---- ---------- -------- -------- - -

::iv:7!J·=,.,,!Jlr-lllli'fofX'i'IEE BVcEO Ic=lmA,ls=O 150 v 
--------- --~------- -

=".,, !J • ~-7-.rsilli'fotx'>ltEE BVEso h=lmA, Ic=O 5 V --------------!-- -- ·---- --·-·-··----·--~- ----·----- ---·----·-- ---· 
hFE(l)* VcE=3V, Ic=lOmA 40 240 

-- ·- ----- ------·-------1--------------~--

hFE(Z) Vcc=3V, Ic=l5mA 40 
--------------1···-. ---·· --- --· ·----· . ----------·------!--·-·---- ---- ·----

::r v :7 !J • = < .,, !J fs9filgf!J~EE V cE(sat) Ic=lOmA, Ie=lmA 0.5 v 
---------------1---------·--------·-------~-- -----·-·· --------- ------ ---·-----
~- 7-. • = ~.,, !JFiaif!fg%!J'ltEE VeE(sat) Ic=lOmA, ls=lmA 0.75 1.5 v 

------·--------!--·------- ------·- -----··-------·-·-
)- 7 '/!./'/ 3 '/Jilf]tel:~ fT VcE=lOV, h=-2mA 

----------1-------·--··-·-----------·-------- -
::r v :7 !J l±\1J'l'¥iit Cob Vca=lOV, h=O, f=lMHz 

* hFE(l)tc .t I)' r~C') .t ? tc0-!Jl& L, :J31.ifn'i&~ L-C ;Ji:, I) -£-t. 
According to the value of hFE(l}, the 2SC780A© is classified as follows. 

Classification 

2SC780A©-R 

2SC780A©-o 

2SC780A©-Y 

Min. \ Max. 

40 80 
------- -----

70 140 

120 240 
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---------- -------
50 100 MHz 
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2SC780A 

Static Characteristics 

il 'j-1 
? 
:II! ... ' "' "' ~ 
n 

~ 

\i_. 

12 ~ ~ 

1& 

50 

le 25pJ 

Static Characteristics 

so: 
ob 

tS\R fi·24 
,,.. 

:<>:±J 40 

ill ~I P13 
~::a 300 

"' 16 
~ 

n 

l\zi 200 

8 
50 

100 

lo--~A 

0 

...:-·~~1'·~( 0 20 40 60 80 
µA) :iv??• .x: l. ~ ?rdl'lltEE 

0.4 Vc,(V) . ._ -
¥' 0.8 

t( -1±1> 
"'' •1?ll<.11k Vc£=5V I .;,w-; Ta=-SS'C "( ~i;;:> 

Ic--Vcs (Low Voltage Region) 

.x.. ., ?~ji!J. 
32 

2 
Ta =lOO"C 

~0-8 

Tc 
2 4 150-

125-1 

0 il)(j.., 

~ 6 75 

lLI ~~ 
2 l2I 5tt 

~ 1 

8 37.5 

IZ 
2~ l.L 

• Is lill 
ttEE 

0 1 2 3 4 5 6 
::J v;7? • .x.:;.,, ?rdllltEE VcE (V) 
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Static Characteristics 

IA 

" 28 \\ 17 

24 150' 

h 
20 

100 

< 16 fZ5 
.5 6 . 
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lll 

m [A !!'. 
U'J 
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0 

~ 
490:-1 
l~~y 

ldil\-1 
200--i 

l~ 
!E-1 

:t 
~ 

Is 2SµA 

..ll!J 
3 4 5 

lc-Vcs (Low Voltage Region) 
3 2 

.x.:; ., ?i'll1Jll! 
Ta=-55-C 

28 

4 ~~ 
4So 

2 

400 
0 

l2'l 
MO 350 

6 ~ 
l!so 

2 lZJ 00 

8 150 

4 ~ 
Is 50µA 
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lc-VcE (Low Current Region) 

4H-t-!--1-:!:::::lo-+-'l==i+-F++--+-+-t-+-f-t-+-+--t-1f-+-+-+-t-I 
.1--1-"' 

60 

tt-t--+--+--+->-+-+---+-+-+-+---+-+-+-+--+--+-30'-+-!-1-1--1-1 

"I 20 

lf-l-+-+--l-ll-+-l--+-1-+-i--+-!-1-+-+-4!-;;=10µA+-H-

lc-VcE (Low Current Region) 

411-::J...+-~i-F-++--+-+-+-1-++-+-1-++-+-11-+-+-+-+-+-++-1 
80 

< ~ ..5 11<-+-+-+--l-l-+--l--l-l-+-+--+-i70+-1-+--l--l-·l-I-· H-f-

z ... 
"' "' 11 

1000 

; 500 

300 

... .. 
'"" * 100 

I 
l!:l 5 
Ii' 

0 

~ 3 0 

0 

5 
0.05 0.1 

20, 

60 . +-+-+-

50 

40 

so·+- f-+-1-

I20 
s lOµA 

I o ---+-+-+-
40 60 80 100 12 

"-~·1?~11!! 
Ta 25-C -

Vrn =!OV 
s 

-

IY C\ 
~2 

0.3 o.s 1 10 30 50 

:> v? ?11tll: le (mA) 

"' ~ 
1±l 

2SC780A® 

Ic-VcE (Low Current Region) 

5 .kl' 20 l: ]}.7?11-f-· 

]..... -~8 +- Ta=lOO'c -
...... 16 

J.-1-
.i-" 

i-H! 
J...-1- 12 

IO 

1-l- 8 

6 

1 4 

Ia~2µA 

Tfof 
0 20 40 60 80 100 120 

:> v?? • :r. ~ •1?N~\l!'.EE VcE (V) 

1000'EflE33~nm§33s~1~~~~~ I:: 1~ ·1?~:11!! 

500,1-J-.~e.--+--1-++-1-++++---l-1-+-H++1+-V"'cE,_: ,_5_V+-i~ __, 

30011-+-l--t+ll---+--l-++++l++T-a--llO_O_tf-1+-l-+++l+--f--+-l-t 

V cE (sat) -le 

101~~tftl§iE~~iE~~~~ ~ ·I- :r.i;·~nfJi!!: 
1---- - .. -··· -~ - .. LLllL...--1--l--1.--1-l.-'-l-l-I-. le/ ls= 10:: 

51--- --f--- - ··l-l-1---l-~-+-H-H+ ' 

31---1--+-11-+-H-l+~--+--l-+-HH-++l----1--+-+-I 

• 
i m·-.;;;;: 1"1mg ~ 0 . 5~S:;s;::t;~::::t~tttl:tt=r. 100 

" ..:;;: 25 
"' 0.3 55 

"' .... 
~ O.l.~~~~f333Itl~~~E3Eif:EEtt~~~~~ 

0. 05,.___.J......,,_J.,-.J-l.,,t...1..LI..J---'-±-''-±-"'-'-'-""=---'---=,,......~ 
0.1 0.3 0.5 1 3 5 10 30 50 

::iv 1 ?'llifii. le (mA) 
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~~~~NPN:£~ft~~~~7~YA9 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

o~im:t.EE•:n11•run 
O Audio frequency Power Amplifier Application 

• ?iliffiitlE<.:"i"° : V coo =300V 2SC782 

Vcoo=200V 2SC783 

•AClOOV 'm:lmtr 7Y.Av.A7;;;t-K~<.:"~-:l:i"". /Suitable for 

Line operat Radio (AC100-120V) 

• B*&7'.,,-;.- ,,_ 7°1v!l!bff<.:-1±11Jl5Wflll G.:h 'ii"". /15W out-put is 

abailable in class B push pull amplifier. 

• A~-;.- Y ?' 1v!l!bff<:l.l:i1J 4W~ G.:h 'ii"". / 4W out-put from class 

A operation. 

:&*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

. I 2SC782 Vcso 
300 v ---2-00--~!. "-.Afll'J'm:lE 2SCJ83 
300--------

::r v ? !J • I 2SC782 
= ~ " !J fll'JtlE 2SC783 Vcoo ---2orf-- v 

= ~ .,, !J • ""'- .AFdl'm:lE VEBO 5 v ----
::Iv? !J'i![Vlt: le 1.5 A 

= ~ .,, !J !!mt: IE -1.5 A --------·-
::iv? !Jti't~ (Tc=25°C) Pc 20 w 
~itfflllffil.l!f TJ 150 oc 

---
f*:fr:lliil.!!f Ts>g -65-150 oc 

tl~l¥-J~'l!I: Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I Test condition 

::I v ? !J L. ~ tf;fi'il:Vlt: Icso Vcs=200V, IE=O 
-- -= ~ .,, !J L. ~tl;IT'iltvtt: hso VEB=5V, lc=O 

ii[vtt:mvtt:~m** hFE VcE=lOV, lc=O.lA 

::I v ? !J • = ~ .,, !J fll'JM!l~t!E VcE(sat) Ic=lA, ls=O.lA 

""' - A • = ~ .,, !J Fdlt!E VsE VcE=lOV, lc=0.5A 

1- :; Y ;; -;.- ,, Y .ffllrEtl(( h VcE=lOV, lc=O.lA 

::I v? !J !:l:l:iJ~:ll: Cob 
I 

Vcs=lOV, h=O, f=lMHz 

* hFE tr . .); I) .,...~<7) .J: ? t~'ltM L.. l3M'ii~71' vr .1-.> I) 'i-t. 
According to the value of h,E, the 2SC782, 2SC783 are classified as follows. 

Classification j Min. Max. 
2SC783-R 30 80 2SC782-R 

R, ~C783-0 70 140 2SC782-0 

IOµF 
2SC783-Y 120 240 2SC782-Y 

0 

(1) 2SC782A~-;.- Y ?' 1v!llfJfff71! - + 

Operation Example : Class A Single Amplifier 

J'llkl±l1J'*Q)%1i'!J: (Ta=25°C, f=lkHz) 

2SC782, 2SC783 

la Base 
2. Emitter 
Collector (Case) 

JED EC T0-66 

Unit in mm 

EIAJ TC-16A, TB-23 

TOSHIBA 2-13B 

7 ?-k"'t ~ l"l AC20C ~i@:ffl 

Mounting Kit No. AC20C 

Min. Typ. Max. Unit 

- I -

I 
100 µA 

--- - 100 µA 
--- ---

30 - 240 

- - 1.8 v 
·------ - 1.8 v 
-----

- 10 - MHz 
---·-----·--·- --------

- 50 - pF 

Vcc=IOOY 

II 20H 

l,~~90mA 

+ -
50µF 
150WV 

+ ~1 r 200µF 
1±11.l'm::iJ Po 4 W 
.A:iJ'm:lE v1 120 mV 
.A.1Jgm R1 150 Q 

fl:iJ:flJ~ Gpe 52.6 dB 
iiti!llijllijU KF 3.0 % 
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2SC782, 2SC783 
(21 2SC783~Y- ;If 1v.:r. Y' f7",,. ~.,. 7"1vDi!Jfi;{91j 

Operation Example : Single ended Pushpull Amplifier 

:lil£*11l:tJ~~cv!j'.f1'1: (Ta=25"C, f=lkHz) 
Characteristies at maximum Power Output 

Characteristics Symbol Rating Unit 

R1 Vcc=l20V 
5ktl 

'D.T. 

Ill :tJ 'iii'. :tJ Po 14.5 w 
:::iv? ?'i!i'.m le 210 mA 1oon IOOµF 

rsowv 
J.. 1J 'ilt 1£ v, 10 v 
J.. 1J llf tt R1 10.5 kn R1 

5ktl 
iii'. 1J f!J r<t Gre 31.8 dB RL 
fr: iOi ill'! it ili KF l.8 % son 

Oltl;t:::i v??iliili (l!!ifJ{}lf#211!!"lfli!) il'7.5mAl:~<iJ:?l:w.'jJl!"t7.>. IOOn 

30 

!:! 10 ... 

Value for R1 vary 7 .5mA I, currente 
OV;, R11ii'71',<-~7:.--A. (D.T.) <7l-;J;:lJl!Jl:cillf5€"t7.>. 

Vi and Ri are measured primary side of the driver traasformatioo 
OlOOXlOOX2mm7" 1H .=. '7 A;M(~f&if!ll'I. Aluminium Heat Sink 
OD.T. lOkn: lknX2 

Static Characteristics 
..:.,;, 2.0 

=-J.a ..,< 
_:F, ._~~ 040 
v~ t-"'.'1 '>~n .tovh .2 'J220 
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8 SmA 
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-<:...7-11!'.iit le (~A) ;:tt-??•:t.! .,,?fllH!tl'E 
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0.8 ~> 

'~ :t. ! .,;?H;JtA 

'lc'i-"\~'I 1.2 "' "' Ta=25'C ~~ 
I'( 
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Ol=Ta 25t 
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::J v 1 ? 11tift le (A) 
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lc-Vcg(Saturation Region) 

u;,...,......,1J...,.o"'-r _ _,_-r,,_-.-,_ ..... JSIS"l:'J;:....._IJ...,.::i:..,..""-i;-r-;-i:,-.,-i:,.....?1'~'r'l"'"I 
1+-+W'+-f--H-17150-b 40- Ta:2S'C 

1. 411--J.,"l--f-f-f-h.f.+-bof-+-1-7"ri-+++-t-+-H-+-i 

o. 21++-+-H-+-H-+-+-H-+-H-++++-H-+-+-I 

oH-++-+-1-+-H-++-H-+-1-+-++~o 

4 8 u ~ ~ u 
""!>'""""~ .,.?lllllltB: Vce (V) 

2' ll III .LL .l 
<D.,..-;r.illJi: Ta=Tc i­

p©.L.-.l.-l-~--1-4---'i-+ lillfll!:kl&i!Mlitil!lll t-
20 @200X200X2mm7" Jv f-

K <=-'7M.&'""tlii.~mt= 
...., l--l-++-P....-.++-H-t--t®IOOX100X2mm7 Jv I-­
~ 16 LIJ'\. ! "''7.l.i&l!M/if!i!ffl f--

~ 

~ 12h~®*i-++rs:HJ't\...+-t-++-H-+IH-+IH-i .... J_ 1'. 

~ ~J_-f.....jf-+-f',1'.t--+-+-+:rs:"i-1-+-t--t--t-t--t-t-t-t-I 
I st:::m+...l"' KK: 'K 

~ ~ T'\ 

0'•~-1-J...,J.:..L-1....l..T,;-~......,1;;;-1-~~""-;1;;;-'---'--to.l ii 40 80 120 160 1200 

llill!llilllt Ta ('C) 



~U~~NPNI~9~~7~~~-~%~~~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 2SC784, 2SC785 
O~ni15.&~imm OFM RF:l:~~i\m Unit in mm 

O FM Tuner and High Frequency Amplifier Applications 

• *if;'Wf1['f~t.J:1jv~"': NF=4dB(Typ.) (f=lOOMHz) 

• :fi1HJt'ji\(jl:t.J:1j' ~ "' : Cre=0.65pF(Typ.) 

• ~fli)Jiflj~C:-t°: Gpe=20dB(Typ.) (f=lOOMHz) 

:ft*'.lE;Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

Vcso 
----------------------1--- ------

:i v '1 3< • = ~ ,, 3< Ff.i'~EE 

= ~ ,, !' • .--:- .A 1'611UEE 

::1 v" !J 'i'll'.mt 

VcEo 

VEBO 

Ic 

Rating 

40 

30 

4 
---

20 

Unit 

v 
--------

v 

v 
------

mA 
---------------1-------1---------1------

= ~ "'!J~lfrE IE -20 mA 
---------1 

::1 v " .?< :tftl:'k: Pc 100 mW 
----------1--

:J:~irillllfiU!f TJ 125 oc 

-f*:f?ml& Tstg -55~125 oc 

\ii~i¥-J!M'•J1: Electrical Characteristics (Ta =25° C) 

~ 
:2 
m 
.; 

1. Emitter 
2. Collector 
3. Base 

JED EC 

-EJAJ 

TOSHIBA 2-5B 

Characteristic Symbol Test condition I Min. I Typ. Max. I Unit 

:iv '1 !J L°"t©l'~lfrE Icao VCB=18V, h=O 0.5 
------1--- ------------ -----·-------- ----1----1---= ~ ,, !' L°"t!;ir'l':Iffit hao VEB=2V, Ic=O 0.5 

-------------------1-----------------------------1----- ----- -
[L;i:V)E'~ifiE:t1;'11l1h]~ * hFE Vcg=6V, Ic=lmA 25 140 

-- -----·----~--------------11- ----~---~-------------·---------------------------

Cre VcE=6V, f=lMHz 0.30 0.65 0.90 
--------------------1 ----------------------------------11-------- ----- ---- ----

µA 
µA 

pF 

]• 7 :/y'/ a :/J,'i]:/Jft:~ fr VcE=6V, h=-lmA 250 500 MHz 

-~-------H~T~"""-~c--•-c-c_r_bb-,--l--v cE=6V, h= -1mA, f=3oMHz ----------rn-==~ --i-- ----P-;--
Jl!rrwmfl)( /-~~g~~ -NF VcE=6V, IE=-lmA, f=lOOMHz--::::: --~--- 6 dB 

·~1J;fljt\'} Fig.l 1-~~g:}- Gpe Vcc=6V, h=-lmA, f=lOOMHz-~ 1=----~~ _----~::= dB 

* hFE ~c::. J: l'J "f*GI) J: ? ~c::.7.f~ L. mirn*~ L -c ;J.tJ l'J i 

--t. 
According to the value of h,., the 2SC784 and 2SC 785 

are classified as follows. 

Cla~sification I Min. Max. 

2SC784-BN 25 50 

2SC784-R 40 so 
--------1-----1---~ 

2SC784-0 70 140 

Fig. 1 'ii1Jif!JW-l:ll!J'.ii:'.@1~4t 

Gpe Test Circuit 

Input O.OlµF 

50.0 ro----.~---+-..-

L: 0.8mm¢}JU ., "i-mk,l! 4T lliff!Omm ft'!' 8mm 

0.8mm~Ag Plated Cu Wire, 4 Turnes, 

10mm¢ !.]). , Smm Long 
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2SC784, 2SC785 · 
Y :lE1lit y Parameter (Typ.) 

(1) (= ~ 'Y 31~:tl!!. VcE=6V, IE=-lmA, f=lOOMHz) 

Characteristics Symbol 
}...:j] :t y !l. , !l :--' 7. !he 

J,..:1J$it C;. 

i[!~i!7 r ~ !7 y 7. J Yre I 
i[!~)!7 f ~ !l Y7.tl:;f~fo'j fl,. 

111~;!7 ~· ~ !l y 7. I Yte I 
JllIHzi! 7 r ~ !7 Y 7. tt:t~:fi'l flte 

tl:\)J :t Y 17• ti !7 Y7. goe 

tl:l:JJ~:iil: Coe 

Characteristics Symbol ------
J,..j]:tYY!1!7Y7. fu 
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Typ. 

3 

8 

0.36 

-90 

33 

-15. 5 

37 

1.2 

Typ. 
37 

-8.2 

0.23 

-111 

33 

165 

37 

1. 2 

Common Emitter 

Unit 
mu 

pF 

mu 

mu 

µU 

pF 

Common Base 

Unit 
mu 

pF 

mu 

mu 

µU 

pF 



Static Characteristics 
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0 

2SC784, 2SC785 

y~ .,,,J:111! 
VcE= 6V 

100 Ta 2s·c =1 
l"".'.: ~ .l-

~ =sJ 
-

0 

5 
0.1 0.3 0.5 3 5 10 30 

:> v? ?'iltim. le (mA) 

-~~-~2---'L_...L~o.~s_L.ILLLf-~~-1~::;-3~'-::ts-'--'-':::'.1.10 
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2SC784, 2SC785 
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I Yt• I, Or.-ls 

100 
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2SC784, 2SC785 
I Yrb ~ 8rb-b 
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2SC784, 2SC785 
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2SC784, 2SC785 
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2SC786 ~~~~NPN7v-7~~7~YA9 
SILICON NPN PLANAR TRANSISTOR 

o~m·~~m o~~~AGC,F~RF~~m 
O High Frequency Amplifier Applications 

O FM, RF Amplifier Applications applying Forward AGC. 

• *!E1ff1ti~iJ>1j'~"': NF=3.5dB(Typ.) (f=lOOMHz) 

• ~~@'.:liiJ~tj\ ~ "' : Cre=0.37pF(Typ.) 

• t.t'i11J,f1J)4-C:'t" : Gpe=2ldB(Typ.) (f = lOOMHz) 

• llill:/JlfiJ AGC ~il,11" G:h i-t". 

11i::k:~*1i Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::i v :7 !:I • """- 7-.f!,i'~EE ~~13.°_ __ J 20 v 
-----

::i v :7 !:t • ::r. ~ "' !:t rJJwtEE VcEo 20 v 
------

.:c. , 
"'!;I • """- 7-.r.w~EE VEBO 3 v 

::1 v !l !;I wtV!E Io 20 mA 

.:r. ~ "' !;I 'l!V!E h -20 mA 

::! v"' !;I tl\19<: Pc 200 mW 

~itflllllffi_m'. TJ 150 oc 
f*ff:llffi_m'. TsLg -65~150 oc 

~m~*f~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol Test condition 

::iv :7 !:I L'!'li9T11V!E le Bo Vca=lOV, h=O ___ , _____ 
::r. , "'!:I L'!'WT'ilV!E IEBO VEa=2V, Ic=O 

Il[V!E'i!V!E~*71ii¥ hFE VcE=5V, Ic=4mA 

~~@:it Cre Vca=lOV, IE=O, f=lMHz 
VAac=l.8V, Vcc=12V 'i\l'.1.J,flj~ Gve Ra=50Q, f=lOOMHz (Fig. 1) -- Vcc;,12v;-v Aac=l.SV 

*l1ff:t!tl~ NF Ra=50Q, f=lOOMHz (Fig. 1) 
AGC'i!EE* VAGC Vcc=l2V, Ra=50Q, f=lOOMHz 

t- 7 :/ :; v- ,. :/ Ji'il~if& fT VcE=lOV, Ic=4mA 

""" - 7' tit\iJ> I) ill;:tfi: rbb1 V cE=6V, IE= -2mA, f=30MHz 

* Fig. 1 0@1~4i-C:'il1JflJ~ cv Aac = i. sv~) ti:3odBiJ\ll'.'.ir-t- ~ t ~ '9AGC'i1EE 

2.54¢ 

Unit in mm 

5.8.tl'fax 

4.95¢Max 

1. Emitter 
·2: Base 
3. Collector 
4. Case 

JEDEC T0-72 

E!AJ TC-7, TB-9C 

TOSHIBA 2-sc 

Min. I Typ. Max. Unit 

- - 50 nA 
----~ 

- - 10 µA 
·-·-

20 - 200 
---

0.25 - 0.55 pF 
---

18 21 24 dB 

- 3.5 5.0 dB 

4.0 - 7.0 v 
250 - - MHz 

--~ 

- - I 25 I Q 

AGC Voltage measured by circuit in shown Fig 1, when Gpe is reduced 30dB Compared with that of VAoc at 1.8V. 

Input 
50.n 

Fig. 1 lOOMHz, Gpe. V AGc1l!U~@l~ 

lOOMHz Gpe, VAao Measuring Circuit 

:>r----.----.--_,,IF---to)Output 
1---..-------+--oc J2pF so.n 

0.0lµF 
c: 

. """"f 1 !I i* §1°00,,,~~ 1 
VAoe Vee 

L: l.6mm~V., ~>Ml 3T fkll!H2mm)l!N.-
l.6mm~Ag Plated Cu Wire, 3 Turnes, 12mm~I.D. 
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Gpo-VAGC (Fig.I) 

28 

"-'•yJjj;Jtl! 

24 Vcc=l2V 
-f=IOOMHz 

20 
+-Ta=25'C 

~ 16 

J 
~ 

12 

"" -R 8 .. 
0 

1~ 

-4 

-8 
0 2 3 6 

AGC'lltl± VAGC (V) 

le-Vs& 

20 

t-.:r.' ., Jll'ilt!! f-
t- Ta=25"C f-

16 

Is= 4 mA 

-~ 
J: 

H--2 

t+~ 

4 

IA~/ 
0 !....:: 

0 0.2 0.4 0.6 0.8 1.0 1.2 

Y1e-lc 

JOO T II 
H "- ~ ., Y il!Jt!! ++-!-+-l-++-1-1--+++-H--++-H 
H f=IOOMHz 

80H Ta=25'C 

1-+--+-1----1-+-1--+--1---1-+-11-+-+-+-+-1-t-+-t-tv cc= 4 v 

,;; 601-l--l-+-l-l--Hf-+-l-H-t-H-+-H-JLhfll-t--H-t-l 
t{ 

:-.... 
4011-l-l--l-H-l-+-l-+-t-+-l-+-+-yt?'f-t-+-rl--t--t-i-I 
1-+-+-+--t-jl-+-+-+-t-t-+-+-t-tv7't--r-t-t-r-1-~1+-l-f-

0 2 4 6 8 10 12 
"ir :7 ?1.tW. Ic (mA} 

t( 

.\ 

" 

'300 

·"' ::; 10 0 

0 

0 

1 0 
0.1 

2SC786 
le-Ve& 

24 .-,--,-,-,--r-T-r-r-r-r-1-.-.....,..,...,J:'J:"-,-n 

~-1-Hl-+-+-+-1-+.:,r it-t-t- "- ' ., ;? f~ lt!!t­
l-~+-l-H--+++JZ~yH-1.-1o -++Ta =25'C t-

20 .A 
17 I/ 0.6 

f7 I.I . o.4 

v 0.2 

)-l-' 0. l +-+-

j IA 0.05mA 

O!-J.....L..L...L-l....L...J...J,-J.....L...J...1~2-'--'-~16,-...1..-'-J.....;!2·0 

"v 1 Y • :r.;..., ?llO'lltl± VcE {V) 

l~Tll'il1!!_ 
VcE=6V 

....... l\ z 
~ 

\ 
0.3 0.5 3 5 10 

::i v :7 ?';ji'.iAf. le (mA) 

Yro-lc 

--o. 4W-l--l-+-l-l-++-!-+++-H+-t-H-++H-+-1 

"- -o. 6 W-l--l-+-1-1-++-H++-H-+-t-Hrl-++-H-I 
1--1-+--+---t-+ --1-+- -I + -1--l-~'-+-l--+-+---'-+-1---+-l 
1-t---t-·t- -+--1--+-I--+--+--+-+- --1---t-+-f-+-+--+-+-+-t-l 

-o.sH--+++-H-+++H-+++Hr+ .:r.' 7 ?!ll:Jt!!-H 
~ -l---l-+--+-+-+-+-J--;--t--1--1---+-+-+-f=!OOMHz -t-J 
f-+---t-H-f-+-+--j- Ta=25"C -t-J 

-1.0 +-_j-1-+++-1---1-+---1J:-I+-Ii-+-1 
0 2 8 10 12 

"Ir 1 ;7',\'.it le (mA) 
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240 

~200 

! 
;t. 160 

« 
;; 120 ... 
.> 

;, 80 
;It 

40 

0 
0 

t( .. , ... ., 

8D 

60 

40 ,,, 
20 

0 

20 

40 
br; 

60 

·IHI 
2 

40 

Yr.-lo 

;L~ .. ,~ 
f=IOOMHz 
Ta=25°C 

I VcE 
IS 

lS 

c•=4 

0 

4 6 8 10 

""""'11111! le (mA) 

Pc-Ta 

1Sl 

!"I 

60 80 100 120 
MIJlllU Ta ('C) 

Yoe-le 

5 
l-l--l-+-l--l-+-l--l---HH--1-1-1-+-l-+1 lJ, l~+ 
•l-l.--l---l-+--l--l---1--1-1--l---1-+--l--l---l--I-+ f = 100 MHz -+­3 

Ta= 25"C 

:.; 
.!. 
: .. 

t( 
:.. .... ., 

0.5 ,,_ 
.... 
-R 
'13 0.3 

0.1 i''Il1~ 9'j 
0 2 4 6 8 10 

lZ ::i "fl ?lllft le (mA) 

N 
140 160 
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~9~~NPN~~-~~~~~~~9 
SILICON NPN PLANAR TRANSISTOR (TENTATIVE) 

OUHF~RF:!:~~ilft 
O TV UHF Amplifier Applications 

• *!E~~ttii>~6b-C@'.;h-C1d:i'": NF=5.0dB(Typ.) (f=SOOMHz) 

• tit::IJflJflM'*~1,,: Gpb=lldB(Typ.) (f=SOOMHz) 

• 11\lll}j'[fiJAGC~ttil'~!it-Z:i'". /Excellent Foward AGC Characteristics. 

~*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v 1,1 Jt • "" - 7-. fk'l'ltEE VcBo 25 v 
--· ·---

::zv'7?<·-"'-~ .,, Jt FaittEE VcEo 20 v 
··----

.;i:. ~ "' Jt • "" - ;<. r,.'J'm:EE VEBO 3 v 
-------

::z v '7 Jt til'.V!E le 20 mA 
----

;:c.. ~ "' Jt til'.V!E IE -20 mA 
-------------

::z v '7 Jt t!'l9;: Pc 150 mW 

~il"fl!liffi!.llt TJ 150 oc 
-------

flf',;ffiffi!.J'l Tsrg -65~150 oc 

'1~~*¥~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol 

::z v '7 Jt l_, -'(~ Wr1lli!E lcso 

.:r- ~ .,, Jt t_, ~Wr'ltVTE hso 

Jff V!Eti!'.VIE -J:\lli~Jil !¥- hFE 

r 7 :,; :; -;,- " :,; Nillii~ 1-f-T 
'.)ffi~'@'.it Cre 

ti!'.:1Jflj~ Eig.1 Gpb 

*it~m~ Fig.1 NF 

AGC'!tEE* VAGC 

Fig.1 SOOMHz ti!'.:1Jf1J~. *1E~r~~1}1li5E@i~4t 

800MHz Gpb and NF Test Circuit. 

Test condition 

v CB= lOV, IE=O 

VEs=3V, Ic=O 

VcE=lOV, Ic=2mA 

VcE=lOV, IE=-2mA 

Vcs=lOV, h=O, f=lMHz 
Vcc=l2V, lE=-2mA, 
f=SOOMHz 
v-a~;;;;rov~-h= -2mA, 

__ j=800MHz, Rg=50Q 
Vcc=12V, f=SOOMHz 

* AGCti!'.EE VAoc='ilt1Jflj~b' 20dB iJiil:!J>i'"G'fUE (Fig.l~@Jll/t~~) 

2.54¢ 

2SC787 
Unit in mm 

5.8¢Max 

4.95¢Max 

1. Emitter 
2. Hase 
3. Collector 
4. Case 

JED EC T0-72 

EIAJ TC-7, TB-9C 

TOSHIBA 2-sc 

Min. Typ. Max. j Unit 

- - 25 nA 
---

- - 10 µA 
25 - - ---

400 1000 1500. MHz 
------

- 0.30 0.42 pF 
·----

8.5 11 - dB 
--

- 5.0 7.0 dB 
----

6.60 7.50 I 8.70 v 

AGC Voltage VAGC measured by shown in Fig.I where power gain is reduced to 20dB from peak value. 
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2SC787 
Static Characteristics 

t-N +:JO~-, O;l 10 20 30 
-<-7.il!;i In mA1) 0>vJ 1·"-'.,1/lll;'!;'./I 

14.+-l-1---1-H-l-l--l-H-H-H 0. 2 't!l v CE ( V) 
-1- lo' 

1-1-1-..+-1--,._,µ._,_,_,_.__,__,_.,_._.o ·" ~ ,..,; 
~,,,.-..-

H-+v+~+E =Hl--IOV+. _+_t-H+-1-:;l"~O.& ~ ! ~ 
- EEJ:±i6c- I{ 

EI-C-1--W-1-1-'-'-'-L-l-1--10 .8 ·} 

,._' .,,1n:J1!! 
Ta=25\; 

Yrb-f 

H-+-+-l--ft-+-l-+-+-++;-1°-~::!:,i..-.i--1f;:,1~~J.I-+-' 
H-1--++1:_4'1-J---1-1-1I-t--1-6i-1-'~>1-+-1--1---1-+...w-1 

~ 601r-+--t-+--+-'<1-+-+--+--+-+-+-1 

H 

1 
I- IE= -fmA?*-L-l-l-Jt-40++-l-il-l\,+-l--IL'i..\l-l--1--1-1 

H-H- ++++- :;:~-Pl-+-+--l-l-Ai->.!---1---1-+--1-1-1 
I- 3--;i---1-1--1--lSo;..+~1~0~,\l-+l-l-+--l-I 

.:!-3011-t--t--+-f'<cl-]St-\~x--H+-+-1-l 
'--'--'--'-"-'-'--'-'_J ~ -11-+-H-++-M~\-+-l-7 00 -t-
f-1--1--f--1-+-l--+--l--I ,\ --;I---1-~-+--++-+-1A~1+-1+-::r+-+-1 
t"'- ':_tlUtll ttt ~ -!-2_0~-1-++--1+-l'l-U-l-J'-1--1--1 
I- .Vca-lOV H-+--H'-11--1--1---1---1-1--1-.1-11' , J;H-_ 
1-jTj_a·=.l2?_l"C -t-f-f- t- i --~O~-t-
::r::r I...L::r jl:!l-- 10 t-t-+-+-+-1--H~+-+-l-l 
TI TI !!1-+T-+-+-+-+-+-1-f!+-+-1+--t-+-< 

ff ff ~1 :f { 
-30 20< -10 0 10 20 30 

llli{i~ifP:.-?"??:.-7. g1• (mU) 

Yib-f 

J..fJ:::i:.-?"7?:.-7. g,b (mU) 

0 ·10 w w ~ ~ 

~ -40r--t-t-H'<t-+-l~-+-t-+-+-+-+-+-H4-l-I 
"' '\- ~ 
1" '\I 
t ---50 ~ 
~ 1--1-_,_,__,__,__j__J_"\-"T'\l-'--'-_ 1 o+!Sl--k+-+-t-+-+-+-1 

t-+--t--t--+-t-t-+-t-1-ISJ~~-t-+-+-t-µ.,i.~-4+-+­
-60r--t-t-H-+-+-l-t--+-t-1~'k-ll-++-t-+'''-l-+4-I 

l-t-t-t-1-t-+-1-+-!-+-lf\.-*-J"-.~6'--t-+--+---t-+-1 
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1--l-~- In -o. 02mA 1--4-
H-+ t-+- T T 

or-1-.-I-1--:ri.-1-- -+--+-'1-+-f--1--l-.-,-+-+--i-L+--1--' 

0 8 12 16 

Yrb-f 
;t!fl'i!P > ?"J? ;.- "- g,. (mU) 

-0 5 -0 4 -0 3 -0 2 o I -
«-7.~lt!! T T 
Vca=IOV =FPi Ta =25'C ::r:J ! 

i1 f =400MHz 

~ 
[2 I 

x 

I/ rr 

i-+i7 'JSR 
1--J--h= -lOmA r ,t, 

i 11J1'700 
~ 

1 rJ' 2 

-4 900 
6 

Yob-f 

20 

0 
0 

0.1 

~ 0.2 -

0.5 

0.6 

°o!-'-'---'-~o~.4_.___,_~o~.s_.1.-...1......1--i.L2...J_...J.......J__1.LG-'-..l.-.L-12.o 

IMri:--?"J?;.-;r,. g,.(mU) 
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2SC788 ~~~~NPN:B~~~v-7~~?~~A~ 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 

o~~ffA1~7~ijm, s~7v~~~w~m 
O Black and White TV Video Output and High Voltage Switching 

Applications 

• ililii!UtEE-C-i"' : v CEO= 150V 

• ::z v? 911:fj::/J~:l:il;,j,~\,': Cab=5.0pF (Max.) 

• r 7 :/y-/ g :/Jtij7J!t~il;ili!i1,,: fT=120MHz(Typ.) 

ii*~*' Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

::z v,,. 91 • .-.::- .AfYJ~EE Vceo 250 

::? v? 91 • = ~ ,,, 91Mlit.EE VCEO 150 

= ~ ,,, 91 • .-.::-.AMJ1!t.EE VEBO 5 

Unit 

v 
v 
v 

::? v? 91'itiift le 
-J-------

mA 50 

= ~ ,,, 91'!1iift IE -50 mA 

::? v? ?':m9<: Pc 800 mW 

~fttllltfid.)J( TJ 150 ·c 
i*#tfid.}J( Tstg -65-150 ·c 

-~~!liif'l!I: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::? v? ?' L..~Wi'llV!t Iceo Vce=30V, b=O 

= ~ ,,, ?' L..~Wi'lltiift lEBO VEe=5V, Ic=O 

itiiift'l:Vft}li•lii$ hFE VcE=5V, lc=lOmA 

::? v? ?' • = ~ ,,, 9100~~-EE VcE(sat) lc=lOmA, Ie=lmA 

~ - ,7.. • = ~ ,,, 91 MJ~~'ll.EE VeE(sat) Ic=lOmA, le=lmA 

r 7 :/ ;.; -;,- ,, :/ m.17Bti!c fT VcE=30V, lE=-lOmA 

::? v ? ?' l:fj}J~:I: Cab Vce=lOV, b=O, f=lMHz 
--

~-,7..~iJ>l)g#i; rbb1 VcE=6V, lE=-lmA, f=30MHz 
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Uait in mm 

l. Emitter 
2. Base 
3. Collector (Case) 

JEDEC T0'39 

EIAJ TC-5, TB-5B 

TOSHIBA 2-SJ 

Min. Typ. Max. Unit 

- - 0.1 µA 
- - 50 µA 
25 100 240 

- - 0.5 v 
- - 1.2 v 
40 120 - MHz 

- 4.0 5.0 pF 

- 25 60 Q 



§: lk 

~ 500 ¥;! 

"' t-- 300 

100 
l 

Static Characteristics 

-+++++++-! 

It EE t-~,-_2H4-+r-++++t+t+tTT-t-Ht+t-H 
±±±± tt -~i ~J·2~8I ................... +++-++<-++< 

:JS -~ :::1 ;1t.15•'-'-W-W-l-l-l-l-l-l-l-I 

1-~>fl= ;-i6 .I 
rr"~ n 12 .12 +W ~., 0-:~·0-8--H--H--H--H-H 

rHJT-+-t+-tH-j-·-t\-1--+-H8 

1-IT++t.d+· ++J+-. t-t-w-14 

0.06 

1ti 0.04 

80 120 160 
:::r V?? • .;r.. ~ ·:1 :?ri-tl 

!lt!fVcE (V) 

.::r.. ~ ~; :?;Jt:J& 
Ta'-"-25°C 

n: Type Equivalent Circuit 

,j, gm 

I .:i:. ~ ·y .Yt>'.Ul!l 
J lc=3mA 

l Ta=25°C WI I 
I +.-- I 

+-- +---f--Fl-ff 
I I 

I 

3 5 10 30 50 

:J V ;!' :7 ° .:L ~ ':I }' r.i~ff. V CE ( V) 

100 

2SC788 

lOL.I.-'-'-'-'-~~-'--~~-'--''-'--'--'-~~~-'----:::--"--:.:-'--~~ 
0.5 10 30 50 10~ 

:iv? ;?lltbiE le (mA) 

Cti'e: .:r.. ~..., 711=;: 
,c,',: iiilil\l:'@::lt 2.7pFGVcE=lOV Ic=3mA) 
c,.: :iv?.Y'.§0:11!: d::tt-t<>11f¥F11"·L 
'" : :iv? .YjJJ:lJt 
gm : )IJl);[il]{;";ji:i / 7"7 }' / A!OOmU(Vrn=IOV 

Ic=3mA VcEl::n-r J.>{l(i'f1H: L) 
fob' : Base Spreading Resistance 
rbe : Emitter Resistance 
Ct'e: Emitter Capacitance 
Cb'c : Reverse Transfer Capacitance 

2.7pF(VCE=IOV, lc=3mA Almostly eomtant 
with out dependency on le) 

Cc€ Collector Capacitance 
rce Collector Resistance ' 
gm Forward Transfer Conductance 

lOOmU(VcE=IOV, lc=3mA Almostly constant• 
with out dependency on VcE) 

.:r. 2 ·13'JHl!l 
b,.p,."'·--+--+--+--+-+-++-f-·1---f-----j V CE 0~ lOV 

""' Ta=25°C 

s 1k ~ I 
:s ---r-- H-, 

t----+--+--r""'l'-1---f--f-J-f-t-----~+--+---t--1··-t-+~-+-< 
!$ f----+----+-+--i"><J-+-f-1-1----t-- --+-r- -
~ 500 t------l--+---l---!-l-'N,,.J'-+-1-+----·-+--·1---.;-+-+-Hf-H 

"' I 

300f-- --1----1-+-...J-."+-"I ~ 
1----+--+--+-+-J-..j...j-' 

l "1-
·t-· --

1 
1001 ~ ---'-__,3~-'--0---C-'-'----,,'10~--'--3"'0.....-'~50,........_,__,_,.100 

::iv? :7'iltii le (mA) 
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&:' 

Ci.'a-Vcs 

lOOOt====:::i=::i==i:::i::::+::i:+P:::==::r:::::i::-::r:-r-;:-::-7::"'.l 
l----+--i-+-+-t-+-14-+---1--1- .:r:. < ., ? lttl!! 
l----t--+-+-+-l-Hi-+-+---1-__._Ie=3mA 

5oo1----+--i-+-+-+-+-1++---l--l-T+-a =__,2c:.::5:,.::·c4_,_.....i 

..!": 3001----+-+--l-+-l-+-1-H---1--l---l-l-l---W-l-I 

,~ lOOl===::j:::=j::=j:::j:::rnl::j::f:====i==±±:!:±:J±fl 

so 

so 

~ 
"-J 

-....;:::J 

1 
1 3 

1-.:r:. < ., ?:fj::!1f! 
1-~CE =10V 

Ta.=25"C 

~ v 
3 

1 
1 

z v 

3 

rY!aTI 
Ta=25"C 

~ 
1---1---

5 10 30 50 100 

Cea-le 

J. 

l7 
[7 

_Li 

5 10 30 50 100 
:> v? .?"ilti£ le (mA) 

1oooi:::===::i==i::::::i:::n:+l:::i:i:===r:::::::r;:-r:;:;;;~a l---+--t--1-+-l-l-1-l-1---l-__J_.:r:. < ., ?jj::ll!! 
l---+·--+--1-+-l-l-1-l-1---1-__J_V CE = lOV 

5001----t--+--t-+-l-H1-+-+---1--~T_a~=~2~5"C..._.._._.w 

~ 300!----+--i-+-+-+-+-14-+-,,,.,,C_..~~1-----1---l--l-.J_.).-l...U 
i.--v u • v-r-

~ 100~ 
"' 

30~_.....__,,__,__,_.._...w._.,.,,, __ _,_-,l_J.......l-l....W...U 
1 3 5 10 3050 100 

:> v? ?'i!Lm& le (mA) 

50r---r---.--.-..-.-~--~------
1----+--+-+-+-+-H1-+-+---1---1.i T .; ~ 

30K---+-+--+--+-+-t-IH~-----<---J.Ie=3mA 

ers:.-~'\..--+---J.-+---1--'--'-'-H---->---+-T-a~=~254"C-W-~ 
~ N 
J 10 :s: 
1'11 1----- --+--1s:j~r-+-+-14-t----1--+---1---~-l--l--W-l 

{!41 ~- -----l-·-~~l--1-1-.W..I 
~ S!----+-+--+-t-+-P!,JN°---+---1--J--1---L-Ll-LI 

~ ~ 
3t----t---l--'f-t-t-l-HH--~-....:--\--l--+-l--l-l:-H 

~ 

1!----'---l--'---"-'-1-JW-1.----L--L--.!...-L-J.....W...U 
1 3 5 10 30 50 100 

:z v.?.? • .:r:. < ·1?rdlil!E Ve& (V) 

1ooo'r:::=:i:=::i:::i::+::+:!'.m=::::i=i:::i=i::=a:i::=:::i::=> 
~i~71m~+-+-+-<++-•--+---1--1--<--L-~,__ _ _,_~ 
I- Ic=3mA 

5001-Ta=25'C 

101!----'---!3--'--±-'-'-'_.,1.._o --L--!s""'o ......,50!,-J-...,...1.i..oo---'-__,.,300 
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rce-Ic 
1oooi=:==i==i=i=i::i=i:::++:i::===::::i::=i::::iq 

1----+---+--+--H ·- -" .:r. ~ ·1 1' tttil! -
1----+--t-+--t-+++t-t--ycE =:ov · = 

500r:s::k----+-t-+-I-+++++--- r a =25 c ,-

""" 300 ~ 
g ~ 

~ 1001t===:t=::t=tf\~~::est::tt1r== .. =.::::t:=l=:::t=:1 

"" "' ;:,. 
n 

10~-~-1--~~~~--~~~ 
1 10 30 50 

::i v;7 J''lltifil Ic (mA) 

fT-lE 

f----+-+--l-+-l-l-1-1-+---+---+ .:r. ~ ·1 }'it jt!J 
Ta=25"C 

30.0t----+-+--t--+-+-+-H-+---+---t-+-f-++-+-H 

....i--r"" ~]S)15 
~ 100 l==.L::;;;~==l:=J:::j::::J=j::j:ri====:"\i=~:::j:=+i=:l:-=1=1::!:1 
Iii[ 10+-l-t--t++I 

~ i-----+-+--+-+-t-+-+-H---1-L\,,-1---+-1e-.J-++-H 
m 501----+-+-~-+-t-+-+-H---i--1.-\--J--4-+-++-+--H 

~ I ~ 
II'- 30i---· ·--lf-f-f-+-++H----1---\.J--V C-l.E-=+5-+V-..J-1-1-

'----+- -+-t- - . . -- ---+--f-+-Ji--

J ~~l---'--;;---'-_75-J..-~_u_~l0:----'--_~3~0-L-~5~0~...i._--',.1100 

2SC788 

1000 -· --+--+->-++++---...--- ::r. ~ ., }'j!J1:1t!! 
t---- VcE =lOV p ----· ----f--+-1-r--;-,- +-·----- -- Ta=25"C 

.5 5001----+--+--t-+-t-+-H+ 
E L 

: 300f----+--t---t-+-t-t-t-H--:;;~~~f"""i---r-r-i--r-t.,.,.. 
~ J.)7' 
~ 1----+---+-t-+v~v-yt--

~ ,y 
~ 100, 1----.+-..,/;.IL...'--l-+-J--t-+-H---t---+-+-+-+-+-H-1 
111 t------iz+...-2·-+--+-t--+--t--H·-J·- ---+---,t--t--1-t-+t-ti 

~ 50~·'--1--+-+-+-+-+-J-+----+--+--+--+-+-++-ti 

~ 
JOJL __ ..L..-L3---l--0-...L..J-'-l.,1;10:----'---;;3:,,-0--'--;!5"Q "-'--'-';:100 

::iv ;7 1'l1f.ifii. le (mA) 
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1000 

800 

u 600 
p.. 

,\\( 
':'$ 
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2SC789 ~~~~NPN:m~~>~~~7~~A~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR (TENTATIVE) 

o~:n~imm 
O Power Amplifier Applications 

• h FE 0) fi[~liHt:Eil' ~ \, '. 
• i@;f!l'fi'.EEiJ>{lfa'. VcE(sat)=0.8V(Typ.) 

• ::t v? 3<fJ\~iJ>;k~1,', Pc=30W(Tc=25°C) 

• 2SA489 c ::t './-:/ Y ;i './ 3< Y '"t'lli1J20~25W? 7 AO) Hi-Fi OTL 7 './-:/ 

tc.J&:iJ!li'"t'i"". /Complementary to 2SA489. 20~25Watts Output App­

lication. 

•::k:lE1'§ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v? 3< • "' - A rai-m'.EE VcBo 70 v 
------"--

::iv?3<·;:c.~ .,, 3< f!<i'fi'.EE VcEo 60 v 
:r- ~ 'Y 3< • "' - ;;r, rai-m'.EE VEBO 5 v 

---- --------
::t v? 3< 'fi'.VJE le 4 A -----
.:c. ~ 'Y 3< 'fi'.VJE IE -4 A -- -----
"'-A1itV)E Ia 3 A 

-------------
::t v? 3<fj\\~ (Tc=25°C) Pc 30 w 

--- -------
:J'$!i'if!Bl'li\l.!i'. TJ 150 oc 

---
fl.j!:ff:l'Ji\l.!i'. Tstg -55~150 oc 

~mtf..l!M'~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::z v ? 3< L ~ Wi''ltVJE lcBO VcB=50V, lE=O 

_:c. ~ .,, 3< L ~ Wf'ltVJE hBO VEa=5V, lc=O 

hFE(l) * VcE=5V, lc=0.5A 

Unit -in mm 

1. Base 
2 . .Collector(Heat Sink) 
3. Emitter 

JEDEC T0-220AB 

EIAJ 

TOSHIBA 2-10 

7 !1-t::-tt- Y i:l: AC55C:;\::)jjffl 
Moun ting Kit No. AC55C 

Min. Typ. Max. Unit 

-

-
1~ ---

40 240 -
iJ[VJE'ltVJEJll$J,i* ------ ----

~ '' I ,.._ ~-~A 

~-,~ j~v-hFE(2) VcE=5V, lc=3A 15 
--

:::i v ? 3< • ;:c. ~ .,, 3< ll<if!i!ll'!lt[EE VcE(sat) lc=3A, la=0.3A -
------"'-A· .:x. ~ ,,, 3<f!,,t[EE VaE VcE=5V, lc=2.5A - 1.1 1-1.5; v 

r 7 './ ,_; ,,,. a './ Ji'llrBtilt fr VcE=5V, IE=-0.5A 3 - - iMHz 
-·~-- ------- ----- "1 I 

:::t v !I 3< /±\1J~.il: Cob Vca=lOV, h=O, f=lMHz I - I 150 I - I pF 

* hFE(l) re J: 9 r~O) J: 5 tc.:53-:m L. :§\1,Jb~T-VC~ 9 ~-t. 
According to the value of h,E(l), the 2SC789 is classified as follows. 

Classificatio~ I Min. Max. 
------·-

2SC789-R 40 80 
2SC789-0 70 140 

-
2SC789-Y 120 240 

-Z12-



Static Characteristics 

1--1-----'l----t---+--+-4-~- 2dd-,__ -+--+--+---+--+--l 

,] :; 4 ~ m +--1--4---+--+-+--+--1--' 

1---;.;._tfe -K 140 --+-t-+-+--+----+--+-
1 " "'s l!;l V-' 120 1-t-~ t----l------+-~~ 3 r::: 100 -+-+--+--+---+----+---+----l 

1-+-t---1-'I-.--+--+ "'-V- 80 
l--t--t--t--t--''~1-~2~69--+----+---+------<--+-+--+--I 

" " 1-f-40 

1-+-1-------~rffi:==-1-1--"-"'J+-2o_m+-(':::::::1--~----1-\--1-
l 0 L;,, 

. qo 8~ 4,0 I o 20 40 60 so 
J--- "'-'- "-'ittitt le (rnA)- ::i v ;7 :1 • .:r. ' ., :1 r.lllltEE 
1--1--1--t---t---t--f----;1----t0.4 VcE (V) 

< 
5 

.:r.' ., ?t~Ji!! 
Common Emitter 

Ta=25'C 

Ic-VBE (Low Current Region) 
200~~-,--,-,---,--,--,-.---r-rrrr-r-,---,-, 

1----.:i:.: ., ?~It!! 

I-Common Emi tte r-+-+---+----H---tt--+-1--+--i 
f---VcE=5V 

1601----+-J.--l--1 ++-+-H-+-+--l+---t-+-H--1 

..:; 120 Tc=75°C 
1-----+---l----+---l---+-+-l~"---t----+--'-l---ft--J----l-i-t--i 

~ f--+--+--\--l--+---+-----1--l-l--+--l--~---l-+--f-+-i 

• 1---1--l--!--+-l--+-+---l--+-+-<'-25 

~ SOl----+-+---+---+--+-+-1--l-+---+---+-1+-+-1-++-i 

" ·n -25 

401-----+---l----+--1 -1-----1-+---l-+--t-l+l·-l-+-ift---t-i 
1 

I 

171 
0.6 0.8 

...-.:-x . 1. ~ "! 7 t1-11'1li:I± VsE (VJ 

V cE(sat)-lc 

f-"'7J~;rm 
Common Emitter 

I= Pulse Test lL 
j::: PW;:i400µs 

I= Duty Cycle~ 2 % 
rnr7 
/(/7 

7,117 
I- Ic/ls=lO 

~ 
3 

" "'~ '""' ~/ 
ti 0. 1 ~ 

I' L. 

~ ~::: "" 1 
~ 0.05 
.:,. 
n 0.03 

0.01 0.03 0.05 0.1 0.3 0.5 l 3 5 
:::iv;7?'lltiJ!f le (A) 

3 

2SC789 
Ic-VcE (Low Voltage Region) 

5 grrTJjJJrr 
Common Emitter 

1- Ta=25'C 
4 

I--
-~ 3 

rlrY 
Iv v 
I/ .i...-
r....-

I- fY1/"'" rv 
2 

v 

1 1 

rr rr 0 
0 

1000 

v 
v 
J..-P 
bd-
.l-1-

1od+ 

.i- 180-+-µ-
160 
14Q--+-
120--+-

l<lll--+-
so--+-
60'-l--
4o'-+-

l_s-20mA 

o'-+-
2 3 4 5 

;_' ., ?~ll!l ~ 

500 

11 300 

Common Emitter -

VCE=5V -

Pulse Test 
PW;:i400µs 

Tc=75°C Duty Cycle;:i 2 % 

25 
0 25 ~ K 
0):.--H 

.i--
~ 

it 
1om 100 

i 
= i!!!I 

0 1 
3 5 10 30 50 100 300 500 1000 3000 

::i v;7 ?'itW. le (mA) 

Po-Ta 

30 +--IQ)j f'i. -cDTc=Ta ~'1C-:k:!&illl\:I& infinite heat sfok• 

@300X300X,_ Al J @200X200X2mm Al 
1' @1oox10ox2mm Al 

@100Xl00Xlmm Al lftilll.!~ 
@100X100Xlmm Fe heat 
(j) 50 X 50 X 2mm Al sink 

@ 50X 50Xlmm Al 
+-@ 1";@ 50X 50Xlmm Fe+.--

+-® 'K: ®:!&~:!&'"" L ++ 
no heat sink -!-+-

IS ++ 5 I h. l" I 

l'IJ"S @ 

25 

~ 20 

~ ~ 01- ® K 

5 

0 
0 

(i)'~ 

~® 
.,.;;: 

~o) 

25 

~ ~ 
];; 
'b ~ 

50 75 100 
... 

125 150 

Jlll!I i'1.ll'. Ta (°C J 
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2SC790 ~~~~NPN~mttft~~W~?~~A~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR(TENT ATIVE) 

O'ii;JJ~~Jft 
O Power Amplifier Applications 

• 2SA490 C: ::r :/ 7' 1J ;1 :/ ?1 1J --Cl±l)JlOW !l 7 7- {!) Hi-Fi OTL 7 :/ 7't<:.J\lt 

:i@;i--C--:f. /Complementary to 2SA490. 10 Watts Output is Available. 

:&::*:~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::r v !! ?1 • ---:-7-fki'flEE Vcso 50 v 
::r v !l }1 · = ~ "'?1fki'flEE VcEo 40 v 
:c. ~ "'?1 • ---:-7-fki'flEE VEBO 5 v 

-
::r v!l ?11lVIE le 3 A 

=~.,,?1'flVIE Is -3 A 

::r v !l ?1m9'= (Tc=25°C) Pc 25 w 
------·--·---

~if'&lliffil.lt TJ 150 oc 
---···--------------------

W::ffiffil.m'. Tstg -55~150 oc 

-~~~tt Electrical Characteristics (Ta=25°C) 

Unit in mm 

1. Base 
2. Collector (Heat Sink) 
3. Emitter 

JEDEC T0-220AB 

EIAJ 

TOSHIBA 2-10 

7 !J t-!T 1J f";J:AC55C~~llE 
Mounting Kit No. AC55C 

Characteristic I Symbol I Test condition Min. I Typ. Max. Unit 
·-----·-------

r-=- 1--µ~ ::r v !l ?1 L -"' tWT'f!tVIE Icso Vcs=30V, h=O - 10 
~-------~-----

:r.. ~ .,, ?1 L-"'tWT'flVIE hBo V1m=5V, Ic=O - 100 µA 
---------

hFE(l) * VcE=2V, lc=0.5A 40 - 240 
jl[VfE'flfllEi:tJ~iil$ ------ ----- -----

hFE(2) VcE=2V, lc=2A 13 - -
-----------·-- ----

::rv!J?1 • .:r.. ~ "' ?1 r.,iftfii*111EE VcE(sat) Ic=2A, ln=0.2A - - 1.4 v 
--------~------

,....,,;:,_/. ·.:c.~ "' ?1 F.ll'ftEE VsE VcE=2V, Ic=2A - - 1.8 v 
----·-

r 7 :,;:;,;,- ":,;ffll{Bl~ h VcE=2V, !c=0.5A 3 - - MHz 
-------------------------i------

::r v !l ?1 l±l )Jigjl: Cob Vcs=lOV, h=O, f=lMHz 70 - pF 

* hFE(1) 1c .i:: 9 r*{/) .i:: ; 1c7t~ L. mt1.*ff; L -c t5 9 :t--:t. 
According to the value of h,E(l), the 2SC790 is classified as follows. 

Classification Min. Max. 

2SC790-R 40 80 
-------1-------- --------

2SC790-0 70 140 

2SC790-Y 120 240 
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l:!l 

Static Characteristics 

f-+-+-+-15 c\j_ i;. 20 ·xv 

Ic-VB!l 

100 
1-1 "1. i., j<i\,ji l 

H Common Emitter 
t-1 Ta=25'C - !-+- p 

I "' ;;i; 
'ilt- CQ BO 
~ 

f-.. 

20 ~ 1 
ll 
~ 17 v 0 

0 0.2 0.4 0.6 

V cE(sat)-lc 

1 

LlGJ 
I 

1 
IL 

0.8 1.0 

5,.--..---..-..,.-~r"T'T-r--..---,-.,,.-T"T"TTT"T"---i--. 

I- :£. ;;'.,)~kl l++++---t--+-11-t-+-H-++---t--t 

.31- Common Emittert+t+--+--+--+-+++-H+---+--1 

1-- le /le = 10 
Ta=25'C 

lml L-i 0. 51---+--+-+-++++i+--t-f--t-t-t-H+.IL_rrL-t--i 
~ 
"" 0. 3f---+--+-+-H-H+t--+--t--t-t-+,~~+--+--1 
~ ~I 

I __yr 
~ 0 · 1E~EiE~W§~iv§ 1§if§i~§§ 
n o.o5t::::::::t;;;;E:l:::t::ru:tt=:t:=tjj[jjjjj=:::t::::::::i 

10 30. 50 100 300 500 1000 3000 

::J v 7 ntit le (mA) 

2SC790 
le-Veil (Low Voltag Region) 

.3. 5 .--.--.---.--,-..--,----,---,---..,l-..---,---. 
I- :L ~ ., ?Ji::Jtl! -+---+--,-__,+-,-_..~~ 

Common Emitter ..-- ,-1 , 

3.0r- Ta=25'C 1....-1 .-1 - .~+--+--

V .Jr1 60 
2. sr--r--i-1 /Tt;rj-t-::±=:::F=!--1-.,;..ri--J 

ILL i.-r-
3 _Lvz 40 1 

~ 2.oH,fiAfAV~L+i----::b~-+-++=~t-.H 

~ uli'l/t,f,,jl:l::::t:+=+=F=l=1~2!!.fo J: 
~ 1. 01-fif-llr/'---l-i--+---l-+--+-+-+---l-+-·----+r------l 

In - 5mA . t--· 

0.5 :/' 

111-+--+--+--t-+--+--+--+--I-+----
0 

°e~"'--!------:!2~---~3----~-4__.~~5--1.--1 

:::i v 7? • i;; ., ?llU'oUEE VcE (V) 

10oo~=:f=:f==t:ffmli=:==t==t:::S-1:r;':.::;-;:;-o=i 
r----+---+--_,_.,-+-H++---+---+--+- :r.. ~ ., ?llU& ~ 

500 t---+--f--t-jl-f-1-++t--+---+--+ Common Emitter=1 
r----+---+---,....,H-H++---+---+---+- VCE = 2V l--

300r----·t---+---t--l-+-,-++t--+---+---t- Ta= 25'C --+---1 

1-----t--; 
-iii-

~ 100§~~*~~;~~1-~:b~i~i=~~ ~ t--- -- --+-+-H .. r--- --+--

= 501---+--+--+-+--t-1-t-++--+---<-+-~1-i-+~::S:~::S:->--< 
~ ' 30 i----1--+--j-t-+-t-++i--+--+-+-t-+-++++--+'~~-t 

1~·7o-~~30,........~50:-'--'......,..10~0-~-3~070......,,.,5070~~10~00.,....... ....... ~37000 

30 

25 

5 

0 
0 

:::i v7 ?~i'Ai. le (mA) 

Pc-Tc 

]SJ 
LS: rs 

ISJ rs: 
~ 
~ 
~ 
~ 
~ 

25 50 75 100 125 15() 
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2SC791 ~U~~NPN2~--~~~~,~~~9 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

09-1~~-~~~•••~w~m 
O 9~12"Black and White TV Vertical Output Applications 

• 11l51E:f:li!Jr!Jljl*O)IT.[**1~;1;;_[~l'. 

• ::r v !l ?l • = ~ ,, ?l fk1-ij- :A 71' =- /' !J'~EE!J;i11'bl' : V CER(sus) =80V 

• Excellent Lineality. 

~:;';;:~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
--------~-- - ------~------~-----~------

::r v !J ?l • -"'-:Afa1'~EE Vcso 90 V 
-=z-i;--!l ?l • = ~ 'Y 3I fk'mr-ff:------i--V-c--E--R----- -----------V 

(RBE=500Q) 90 
-------:;-v-!l 31 • = ~ "' 31 FfkJ-ij-_:A_7 --1'-=--/'-i--V--cE_R __ (_s_u_s_)_1 ______ 8_0 ____ ---V--

!l"~EE (Fig. 1) (RBE=220Q) 
--~~~~~'--'~~-~~--1-------1------------ -----

= C: 'Y 31 • -"'-:AFa111:EE VEBO 5 V 
---------------1------1---------------

::r v !l 31 ~m Ic i. s A --------------- _______ , __________________ _ 
= c: .,, 31~lAE IE -1.5 A 

-----------------1------------------
::! v !l 31 tJ!l~ (Tc=25° C) Pc 15 w -------------------- -------[--------------- - ----

Tj 150 °C ------------------------------ --i------~ 

f*tf'iffii_Efr Tstg -65~150 °C 

~m~!l4·t§: Electrical Characteristics (Ta=25° C) 

Characteristic 1 Symbol Test condition Min. 

Unit in mm 

c:t=!~~=i:=o?-4' ~ 
6 

"-----J.~ s 

l. Base 
2. Emitter 
Collector (Case) 

JED EC T0-66 

EIAJ TC-IGA, Tll-23 ,__ __________ __ 
TOSllHlA 2-l:JB 

7 !l t -it ~ 1:1: AC20C ::i')i1fl'fl 
Mounting Kit No. AC20C 

Typ. Max. Unit 
-------------------+-----+----------------+-----+---.-----T------

I 

::z v !! 31 L "'WfiliUJiE IcBo VcB=30V, IE=O 10 µA 
------------------ -------~--~ 

= ~ .,, 31 L-'t'Wi'~VJE hso VEB=5V, Io=O 100 µA 
----------,----1----1---------

L-'t'WfJWl~~ fab Vcs=5V, h=-0.5A 20 MHz 
-------1------1-------------~--

r~:m'r'tm~~lll* 40 2so I ------- ______ ,___ ---hFE(l) VcE=2V, Ic=0.2A 

@ lJJE~ViE~*ill-'¥ hFE(2) VcE=2V, Iu=lA 30 I 
-::r-~-~- 31 • = ~ .,, 31 r. .. 1Jr&;t111~_EE ___ v_-cE(_s_a t-2---==I-c_ -=-_5-()_0-mA ,~i-n__--=_---~-o_-m-_A-__ ========-,~----~==~:======-, __ o_. 7_

11

-v---
-"' - .A·=~ .,, 31fk1~%1lf[EE VBE(sat) Ic=500mA, Is=50mA 1.8 V 

Fig.I ::z v !l 31 • = ~ .,, 31flo1T7-T1' =- /' !J"iltff:ll\ITJ.E@~ft 
VcEU(sus) Test Circuit 

* ~ v l/ -
Mercury Relay 

TUT 
;t >- o X!liiJ1il-tJ 

------.-~ 

0-12V 
Variable 

Channel X to Oscilloscope 

~ 

.$ 
lA ~~~~~~~~~~--.,-B~ 

:d 0.8A ------------------------i~----
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SOV VcE(SUS) 

::i v 7 ;7 • ::r:. ~ ·1 ;7f.ll'lltl± VcE (V) 

::iv);7\:"-?'l!tlfif.~1Ai.fcl, O.BAl::WP;,¢ 

.~V?'lltl± (1:131 A,¢.':) U1J:;E-t ¢ 

The sustaining voltage V CER(sus) is acceptable 

when the trace falls to the right and above 

point B. 



Static Characteristics 

H-H-i-H-H-H-H-H2.0H-H-L-LIH-L-LI-l-l-H-H 

3f~-35 
f-Hf-+-,f-H-H-H-l-1-~ ~~..,,-"'30-HL-LI-Hl-l-l-H-l-l-l-l 

- p, .. 1-H-+-+-+++~ l-+-ll-C-h-J-H-l-+-l-+-H-11-1..j-l-
C;p i)ii' J.2 25,-l-IH--1-1-1-1-1-1-H-I 

" %! "' -<pt'-- . " -fl 20-l-l--H--1-1-1-1-1-l-l-l-I 
- ,_ -bj ~ 0. 8 HS>-+-l-l-l-1-1-1-1-1-H-; 

... ::.tEEittmt-ttt1.1:t. _,_tJW.:::t_,_1rLI-J_J_l_j_-l-L-J.-LJ 
>-H-H-<e-n-H,-1-J-l-l-1-X-HO .4 ~ 

- ·-· -i-1:tl:tl:tlt'$\l=t'l::ttlt:!'51'"=1:"::1'=-'-l-+-'-'-' IT IB=OmA - ----

:r.< .,;-JU!l 
Ta=25°C 

2.0 

1. 5 

J<~ 
~~ 1.0 

"' "' -' 
n 

0. 5 

2SC791 
Ic-VcE(Low Voltage Region) 

f-- I!.;:JiTrn t I- .Ta=2S°C Is H +-+--H 

....... r([ 
.% T 

12 ~ Is !-+-+-
.LfL 
'I 1....-i 1o 1-H-
[/] 

(fl ..... Ts !--++-: 

~ kf""1 To 1-1--µ 

'/I T 
--

rf;. 
Is=5mA 

0 
0 

FH 
4 

::i v :7 :J • .:r. ~ •1 :Jr.lJ";ll'.!E VCE (V) 

20 

.§: lS 

u 
"-< 
;f( 
:$ 
"'- JO 
~ 

-' 
n 
t,¢ 
~ 
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2SC792 ~u~~NPN:mtt~~~~~,~~A~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

o•~v~~v-~m o~•~A1~7~~m 
O Power Regurator and High Voltage Switching Applications 

• iWiiliitB:-C:i'": V CE0=300V 

• '11ltl5!t~:l:i1>;:k~1,, : Ic=l.5A 

:ll*:IE*' Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::t v tr f; • ""' - x rdJm.EE Vcso 300 v 
::t v tr f; • .:r. ~ o/ f; ri.imEE VcEo 300 v 

------
.:r. ~ o/ f; • ""-Xfl;ll'i1lt.Ef VEBO 5 v 
::t v? !;'i1ltVfE le 1.5 A 

.:r. ~ o/ f; 'ffll51t IE -1.5 A 
::iv? f;m:k (Tc=25°C) Pc 50 w 
t~il'ffil~ll'E TJ 150 oc 
f*fl'.~Elt Tstg -65-150 oc 

'ilm~~tt Electrical Characteristics (Ta=25°C) 

Characteristic ( Symbol I Test condition 

::t v? f; L..,,li\fi'fl[l5!E Icso Vcs=300V, IE=O 

.:r. ~ o/ f; L-"'Wr'ffi'.l5!E IEBO VEs=5V, lc=O 

~V!E'ffi'.V!E~*lil~ hFE VcE=lOV, Ic=0.3A 

::t v ? f; • .:r. ~ o/ f; 11>i~;t1l'ffl.EE VcE(sat) lc=500mA, ls=50mA 

""-X • .:r. ~ o/ f; rYJmS: VsE VcE=lOV, Ic=0.5A 

-Zl8-

Unit in mnt 

1. Base 
2. Emitter 

ColJector(Case) 

JED EC T0-3 

EIAJ TC-3, TB-3 

TOSHIBA 2·19A 

7?-t~Yl:l: AC6C :a-iiJH 
Mounting Kit No. AC6C 

Min. I Typ. ( Max. I Unit 

- - 50 µA 

- - 100 µA 
30 90 250 

- - 1.5 v 
- - 1.5 v 



Static Characteristics 

0·01 §Ell~illf°t--IHtT~:!~~=-_$1lf: 
f-1--t-t--+++++>*--+-H-+++'V mo Ft± o--+ 

j~ fil ] I --+ 
().OOll.L ---'.-Ll.lll.\U,10,-.J--l..OUJ.J-!'!10,,,_0--'-.LI..U\";10~00,,-'-' 

60 

50 

~ 
u 40 

p.. 

"i< 
~ 30 

"' -' 
n 
{:.jl 20 
i/t 
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10 

0 
0 

Ic-VcE (Low Voltage Region) 

o.4r7 F 
z 0. 21-.L-1--1---'--L->---1~l--+--l--l--+--I 

~-~-~--l--+--+-L-+--+-J-----~-

0 L-J...-.L-.1-.J.-..l...-b=6=6d,,=1,=0=6._J 
0 4 8 12 16 20 24 

Pc-Tc 

N 
IS 
~ 

N 
f':::J 
~ 

f': 
~ 

2SC792 

N 
~ 

25 50 75 100 125 150 
-7-:t-ikl.1!!'. Tc (°C) 



2SC793 ~~~~NPN:Stt~~~~7~~A9 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

O!l:t.J:t.t~JU'fl 
O Power Amplifier Applications 

•:k'll1J Hi-Fi 7Y:i'lfi1J@:t<::.;li!!jL~i"": Pc=60W (Tc=25°C) 

• hFE C!:>ii[;fi!iH!til>.ISl1,,_/Good Lineality of hFE·. 

• fT ;0>i!11j1,,: fT=9MHz (Typ.) 

:ft::k'.XE~ Maximum Ratings (Ta=25° C) 

Characteristic Symbol Rating Unit 

::z v ?' ~ • .-.:- ;t,.flllflEE VcBo 100 v 
··--

::z v!! ~ • = <,,, ~!Ml'llEE VcEO 80 v 
= < ,,, ~ • ""-7-.flll'llEE VEBO 5 v 
::z v ?' ~ 'li:VIE le 7 A 

= < "'~'llVIE IE -7 A 

::z v?' ~m~ (Tc=25°C) Pc 60 w 
~fimli.fial!t Tj 150 oc 
f!ii1:ff'.i.fial!t Tstg -65~150 oc 

!l~l'.IEJ*¥~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::z v !! ~ L ~&';lf'li:VIE le Bo VcB=50.V, lg=O 

=< "'~ L'(>&';lf'm:l'.iff. IEBO VEB=5V. lc=O 

ll[V!E'llVIE*~ll$ * hFE VcE=5V, lc=lA 

::z v t1 ~ • = < ,,, ~ !Ml~;J'll'i!EE VcE(sat) lc=5A, IB=lA 

.-.:-;t,.. = < "'~!Ml'm:EE VBE VcE=5V, lc=2A 

r 7 y:;-;.- s :/ml~~ fT VcE=5V, lE=-lA 

::z v ?' ~ lf!1J~:ll: Cob VcB=lOV, IE=O 

* hFE t<::. .l: ~ r'J!'i!Cl) .l: ? t<::.7t~ L, ~!MM~~ff; L -C ;l'.i ~ ~ i"". 
According to the value of hrn, the 2SC793 is classified as follows. 

Classification I Min. Max. 

2SC793-R 30 70 

2SC793-Y 50 120 

2SC793-BL 85 200 
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Unit in mm 

30.2±0.20 

16.ss:1::8~~ 

1. Base 
2. Emitter 

Collector( Case) 

JEDEC T0-3 

EIAJ TC-3, TB-3 

TOSHIBA 2-19A 

7?'-!!~91'! AC6C ~~ffl 

Mounting Kit No. AC6C 

Min. Typ. Max. Unit 

- - 100 µA 
--

- - 1.0 mA 

30 80 200 
-- -

- 0.8 2.5 v 
-

- 0.8 1.2 v 
··-------

- 9 - MHz 
·------

- 220 - pF 



~ 
.::; 
l!3 
~ .... 
"' -" 
n 

0 

8 

6 

4 

2 

0 

Static Characteristics 

3.0 40 

+ 
Is 20inA 

1.0 

lc-VBE 

f- 1 ~ '., f#e111!! 

I- Ta =25'C 

l-+-l--1-1-+-1--4-1-+-l--~[Z,~_ --l-1---j 
t-t--+-+--t-t-+-+--+-+--1~..4-4-1 l-1 

.L 

v 
JLl 

f-f--l-t-+-l--+--l-7f-+-+-+-+-l-f-f-

r/-
JL 

v 
-1. 

1-
0.4 0.8 1.2 1.6 

"'-"- • .:r. ~ ·1 ?IT~'ilf.1± VsE (V) 

2.0 

1-1--Hl-+-HH-(D 'r - ;<. ilUJI'. Tc= 25'C 

-CD-!- -f--r-t-(lillm*ttl!H!ifit!l!l) 
60 ll @ 300X300X 2mm7 Iv~ 

-=- '7 Lo Mc ~M!i Jtl'.lll 
1-+-HO!r-'l-+-t-+-@ 200X 200 X 2 mm 7' '" ~ 

~ so DI .=. '7 .t.Ji\'.tMTd\I' It! 
~ t-t--Hr-t-~-1-@JOOXIOOX 2mm 7 '" ~ 

;j( 401-1--Hl-++-+1,'>+- .=. '7 Loli\'. ~!,f/{j\I' Ill 
1$ K®Mi;.!!tJH: L 

"' :-· 30f--@-++-l-+-+-lix.~+-+-+-+-+-l-+-+-1--l--I 

.;;, t--@1-t''l"-ci--t--Ht-t-~~--+-+-t-+-+-t-+-+-l 
i\t 20r=f1 "b, :b. 

f-@\-t-+'i'cl-'l~rr".-l-t--H\~rl-f--1-H-+-++-t 

oµ:J:::t;l;;:i~ttl~•tt±:tJ 
0 40 80 120 160 200 

M<!ll!!i.l'.J!l; Ta (t) 

2SC793 
lc-VcE 

Ia-20mA 

ll 

100 0 

"'~ ~?~Jl!! 
50 0 VcE=5V 

+---Ta=25"C 

!! 30 0 

0 
t:: 

0 l:S 

0 

I 0 
0.0l 0.03 0.05 O.l 0.3 0.5 

:r "1 ?!ll:W< le (A) 

1--1-c -M-+ax-(P'-ul--',,-x]+-) ,++-H-»--+---+-+-' - -

n 

0 

> 
30 50 100 
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2SC941 ~U~~NPNI~~~~7~~~-~W~5~~~~ 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

O High Frequency Amplifier 0 AM RF Amplifier 

O AM Frequency Converter Applications 

•*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:i v !? 7< • .--.::- .Af1Wi!EE i v CBO 35 v 
:i v !? 7< • = '° " 7< fki'il:£E 1-V c-E-0----+---3-0---i---V·-----

--------------= " 'Y 7< • .--.:: - .A rai'f[EE v EBO 4 v 
------

:1 v !? 7< 'll[i'iif: Ic 20 mA 
------·-------------1------"1------= ~ .,, 7< mi'iir: h -20 mA 
------------· 

:iv !7 7<:t~9': I Pc 200 mW ______________ ./ ______ , _______ , ______ _ 
t~-8-$/Jli!J!t I T 125 ° c ____________ \ __ J ____ 1-------l------
ilil:f?ilfil.l!t i Tstg -55~125 °C 

~~tf..J!J:;\:11 Electrical Characteristics (Ta=25°C) 

Characteristic j Symbol I Test condition 
···-·· 

:i v !7 7< L ~ !MT'~Vlt \ __ Ici_io __ VCB=20V, h=O 

.:i::. ~ ,, 7< L~IMT'll:Vlt 1--~~~() __ VEa=2V, Ic=O 

JE!Vlt'i\[Vlt:J:\'ll¢ifili¥ * I hFE Vc&=l2V, lc=2mA 
----~-~ 

:iv!J7< • .:i::. ~ .,, 7< ffuif@;f!J'i'lEE Vc&(sat) lc=lOmA, la=lmA 
·------

~-A• .::r.. ~ ,, 7< Fa'lf@;fl:J'll:EE VaE(sat) Ic=lOmA, fo=lmA 

r 7 :/,; '/ 3 ,, r1'>'J~~ fT Vcg=lOV, lg=-2mA 

ffiH~~:li Cre VcB=lOV, h=O, f=lMHz 

Ccxrbb1 Cc ~b' Vc~;;;rnv, lg=-lmA, 
f=30MHz 

*lwm~ NF Vci~ToV, IE=-ImA, f=IMHz 
Rg=50Q 

* hFE rc.J: l)r*O)J:: ?~c.?t~L. J3\\ff'nrc.~~L-C'61:1"£-t. 

According to the value of h, .• , the 2SC 941 is classified as follows. 

Classification J Min. Max. 

2SC941-R 40 80 
··----

2SC941-0 70 140 

2SC941-Y 120 240 
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1. Emitter 
Z. Collector 
3. Base 

JED EC 

EIAJ 

Unit in mm 

TOSHIBA 2-58 

I Min. Typ. Max. Unit 
I I - - 0.1 µA I 

I 
-

- - 1.0 µA 
40 - 240 

------
- - 0.4 v 
- - 1.0 v 
80 120 - MHz 

- 2.2 3.0 pF 

30 50 
I -

I 
ps 

- 2.0 3.5 dB 



2SC941 
y :iE~ y Parameter (Typ.) ("'-',,, ?J~:lill. VcE=6V, lE=-lmA, f=lMHz) 

Characteristic Symbol 2SC941-R 2SC941-0 2SC941-Y Unit 

J..:tJ :t '/ tr (I ? '/ 7' [/le 

.A1J~:I: C1e 

lf:l)J :t '/tr (I ? :..' 7' [Joo 

lf:l)J~:I: Coe 

Jllfi~~7 r ~ ? :..' 7' I Yeo I 
JI1Jl~~7 F ~ !> :.; 7-.{ft;f§fll Ora 

~~~7r~?/'7' !Yral 

~~~7 r' !! :.; 7-.f:iUElfil Ora 

Static Characteristics 

- ,390,--t ·,2i/O I~ 0 8 16 24 
..--(~-7~'~ift la (µA) :l 1.-':7? • .:i:.. ~ ·y ?Ila 

H-+-++-<-+-+++-H-+++-Ho. 2 l:±l 11.:r£ vcr. <vr 

$11 
l-!-l-++-1-l-1--1-1-1-l-1-++-HO .4 ~ ....... 

;-.e 
rsE!l:t~mHa0· 6 ~." >~· ,:r.. ~ ·'! ?:J"t.lhll. r:i Ta=25t 

,'f--6V o<. 
1-H-++l-++++t-++++-H0.8 ·~ 

0.5 

50 

4 

3.7 

36 

-1.6 

14 

-90 

300 3.--.... -~-1~,,,-,-~r~-1.,..-,-rrrn----r--.-.....-.,....,-Y...,..,.-,., 

I-- Common Emitter·+---+---+-1-+-l----l----l-.._..J/'-l-l---l---H 

0 
~ 

r;;- .;;: 
~ 

J t< 
;-. .. "' 30 ~ 

{'41 ~ 

~ ;-. 
n 
-R 
.-< 

\TcE=6V ~yY 
f=lMHz _L_ ..LVI)' 

11= Ta= 2 s·c. --1--1-----1--+.-+++1---~lZ.f<--+--+,.c-t--+-+++1 
-±-22 r7Z v 

0. 

0. 

0. 

2 
/ 

1--~ 
0• ~40~ • .,..1---'--_-o,..,.,..3 ..1. _ _,oe-.s::L-'....w._-!--1---'--_~3:-'-_-':s-'-'-_~10 

..-..~ 7?tm h: CmAl 
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0.35 0.22 m5 
::-·-

48 46 pF 

5 6.5 µ5 

3.4 3.2 pF 

36 36 m5 
-1.6 -1.6 0 

14 14 µ5 
-90 -90 0 

Common Emitter 

1000§~~~±~j~i~tt§it~~~±~~-1=tj+-~-1t-lf-13:r.=r~=.,~"~1"2-l1!!;:-:b:..=i .. : 
1-----1-----1----1-1---L-'--'--'"-1---+----1----1-~ V rn = 6V 

500 Ta=25'C 

300f---+---l----l-f--l-l-+++--+--l----l-f-f-++l+--+-

10'----'---'-=--'-.,.'-c-'-J...1..J..L-_..!_---1----1-~.LI....l~----1--" 
0.1 0.3 0.5 10 30 

l------l--+----1----1--1----1---1-~~----'-----1---'--_J 

!------·--- ·'-----1-4--1-l----- - -- . 

s._ __ _,____,_+-+-l......l.....J....J.-'----'---1---'--~ 
-0.l -0.3 -0.5 -1 -3 -s 

.x.;; ·1:?';Ji'.iili IE (mA) 



2SC941 

~ .. .. 
<Iii: 
Ill:' 
"'1 
\'( 

·' "' ,,_ 
!--
jlli!! 
1!'1 
~ 

I Yre j, Ure-IE 

-:10 100 7 

'i3 
-5 ..!§. 

~ 

!"!. 
-3 

\'( 

·' "' 

t-.z. ~ ., :91l<l1!! L 

-if 1-vcE=6V -

:=f=lMHz 
-

Ll~l·I R,0,Y r 7 - +-Ta=25'C 

H- 1Y -1--<y- o,.R,r 
__.,,, lf:~ ......... t-- i...---

50 

30 

,,__ 

!--

-1 
jlli!! 
1!'1 
~ 

y I 

L-
10 

L 
5 
-0.1 -0.3 -0.5 -1 -3 -5 

.z. < ., :9 'itiilt h (mA) 

I Yte I, fhe-VcE 

100 

.. :; .. .3 
I 
1I..1 50 

.pi: --;;; 
Ill:' !"!. 
:I;;\ 

\'( I'( 
:. :. 

J 
Or. 

30 

"' "' 
,,_ ,,_ 
!-- !--
jlli!! jlli!! 

1!'1-0.5 1!'1 
~ ~ 

-0.3 

0 
.:I:.~., ?:tti!tl!= 
lE=-lmA = 

5 f=lMHz _ 

Tr21C j -
3 
2 4 6 8 W U M 16 

:J v? :9 ·.:>:. i; •1:9 [UJ'/tl'.!E V CE (V) 

>-+--+---+---+-~ '' -t--- R 
o.5t:t::t::t::Jo:::::t:::t~ottt=t=t=l==l 

j ,0. 3.t=t=:t=::t:::t::::::t:=t:=t=y=t==i:::::i==l==t==F=4 

,"f;:; 
~ 

c5 

• 30 
. t¢ 

-R 
t<( 

m 

1---+--t--+--t-'-' -+--+.-,1---+----t- .:I:. ~ ., :9 jj\JI!! ·+ 
Common Emitter 

\'( i ; lE=;-lmA 

"- O.l~Eij~~EEij~f=lMHz .4=J ~ I= Ta=25'C t=I= 
!,._ 1---+--t--+--t-C;, -1-'-+--t-+--+--t--+--t---t 

~ o.ost==!::!=!:=J~~$:~1f~~~~$~~ 
1.] 1 ~ ~.031--+-+--+--+--I--+--+ 0 f1 

t< 
,'\ 

"' "' "' " n 
-R 

st=nmvemm 1--R .c,. 
31--0 r" 

y lhtt1 

'.f.l 
o. 5'-:----"---.::-'-::--'-::1+..1....1...i..:----'---::-'"-':-'-'-'-':' 
-0.1 -0.3-0.5 -1 -3 -5 -IO 

200 

100 

~ 30 

J 

• t4i 10 
R 
'.f.l 

3 

13 
..3 
~ 

\'( 
:. 

"' "' "' ,'\ 
n 
-R 
'.f.l 

10 

5 

3 

.:q 7.? 'l!tvt Is (mA) 

s -r--
R 

.:r. ~ ., ?~jf!! 

Common Emitter 

l:=J::=J::=J::=J::=J::=J::=J::=SIE=-lmA R 
,_....__,_-+____,1---.,_....__,_-+--+f=lMHz -=t= 

0. 5F.::;: ~ E"-~-l--+--11--+--+-+-+-+ Ta=25'C. t--+-

0 .1.__,__,_--L--'L-.1-...l--.J...--L-..JL-......_..L-_._....J...__. 
2 4 9 8 W U U H 

:J v? :}' • .:r. ~ •y? flllflEE VcE (V) . 

IYrel-VcE 

100E;£:EEEE~RR=f=7~~q ~+--+--l-+--1--t-+--t--+-t-.:r. ~ ., :91l<t 
~+--+--l---l---1--t-t--t--t-t-IE= - lmA -

~ 50 f=lMHz -
~· T8 =25'C ,-

1; 301J.-+-+-l--+-+--ll--t---+-i--r8.e=-90" ~ 
\'( 
,\ 

"' 

6 10 u u w 
:2 v?.? •.:r. ~ .,. .?r.llll!E VcE (V) 
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~~~~NPNx~9~~7~~~-~-~~~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 2SC979, 2SC979A 
o~~-~~m 0~~~~1,~~ifm 
O High Frequency Amplifier Applications 

O High Speed Switching Applications 

• ::i v!J P<iilitEEb~i\1.'j1,,: VcEo=70V(2SC979A) 

• r 7 :/:/-/a :/.ml~~iUN.ili1,,: fT=250MHz(Typ.) 

• ::1 v !l P< lli)J~:iib;,j,~1,,: Cob=3pF(Typ.) 

• 2SA499 c ::1 :/ 7 V ;( :/pi V re.. t.t. IJ 'i-t-. /Complementary to 2SA499. 

•*:iE~ Maximum Ratings (Ta=25cC) 

Characteristic Symbol Rating Unit 

::1 v !l pi • ""- 7-.1\ii~EE \-2SC979 Vcao 
70 v ---·---- ---

2SC979A 100 

::iv!JP< ·=~.,,pi 

I 
2SC979 

VcEC' 
50 v JliimEE 2SC979A 70 

= ~ .,, P< • ""- ;<..r,.i~EE VEBO 5 v 
-----

::I I/ !J pr ltiift le 100 mA 
--- ---= ~ .,, P<1i'.iift h -100 mA 

·------
::I I/ !J pr '1'~9<: Pc 300 mW 

t£~$ilill.N' TJ 175 cc 

f:!i!:ff'.U Tstg -65~175 cc 

~5n~!l?f1i: Electrical Characteristics (Ta= 25° C) 

Characteristic \ Symbol I Test condition 

::1 v !l P< L~H;Jfmiift lcso Vca=50V, h=O 

= ~ .,, P< L~l!;Jfmiift IEBO VEe=5V, lc=O 

JE[Vft'm':V!t~~i~ * I 2SC979 
2SC979A 

hFE VcE=lV, lc=lOmA 

::1 v !J pr • = ~ ,,. pr r.llflfil*1mEE VcE(sat) lc=lOmA, ls=lmA 

""-?-. · = ~ ,,. P< lliiflfil*1~EE VBE(sat) lc=lOmA, ls=lmA 

r 7 :/:/'l" :/ml~~ fT VcE=lOV, h=-lOmA 

::I I/ !J pr lli/J~ft Cob Vca=lOV, h=O, f=lMHz 

/,.:/ pr - :/ * :/~r,.i ton 
1!1' ~-~fl,, tstg Fig. 1 ,,. 4!f 
+tt r~'*r,.i tr 

Industrial Applications 

Unit in mm 

~ 
::;; 

~ "' 0 ui 

c 
::;: 
..... 
o; 

T 
.. 
"' 0 
+I .... 
o; 

45• 

!. Emitter 
2. Base 
3. Collector (Case) 

JED EC To-18 

EIAJ TC-7, TB-BC 

TOSHIBA 2-5 

Min. Typ. Max. Unit 

- - 0.1 µA 
---- ·---·· -·---

- - 1.0 µA 
------

40 - 240 

40 - 140 

- 0.05 0.3 v 
--------

- 0.75 1.0 v 
150 250 - MHz 

- 3 5 pF 

- 25 - ns 

- 600 - ns 
---

- 30 - ns 

* hFE K..l: IJr~Q)J: ~H::.7J-~L. ~&li~~·vc~ IJ ":}; 

-t-. 
Fig.1 7' 1 ,, 7- :/ !J'!i'!ftttllli~lillti* 

Switching Time Test Circuit 
According to value of hFE, the 2SC979 and 2SC979A are 

classified as follows. 

Max. Classification l Sy~:ol / Min. 
(color Dot) 

2SC979-R R 

I (Red) 40 80 
2SC979A-R 

2SC979-0 0 
(Orange) 70 140 

2SC979A-0 

2SC979-Y Y(Yellow) 120 240 
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~---t---o Output TI"pu ... t-*tlkWIOH-t-i.. 

a 1--1 
5µs 

lkO 
2k0 

V.,=-3V Vee =IOV 



2SC979, 2SC979A 

Static Characteristics 

H-4++++++<-H++++H-t++++t-HH-+++H 
H-<4'l--++-++---"s -~ o. ts+-+-t-+-t-+++-t--H-H--T...,....., 

l:tjjj:0;J::it~ 0-,11-H++++++H-t-+++H 
~ ~ t-fH~ "'oi6'1-H-+-+-++-H-H-t-++-H-1 

%, +-"' 0.5 
l-H-1->-+-+-"'+v-~ 0 .4 t-HH-t-++-H-t-t-t-++"H 

-'·40 n 
H-1-H-++-H\o irt t:'~f't-HH-+-t-+-t--t-t-++-+-H 

,.,,__ ~·~~ ~t (,it o ~ "? ;o. "' <3~,. r.:i~a: 
1-1-1-++++--+-+-t-+-t 0.2 Ve• ( V) 

I±! 
lirl 

H-l-H-++-+-+-++-H 0.4 ii! 
~I~ 

1-1-H-+++++-t-H ... 0.6 '" ::I 
i::t::f:5V~c.-:f=:f3fVfi:Fjl:j~::j > 
l-l-H-+++++-t-H-10.8 ' 

"( 

"'~""?JU!! 
Ta=25"C 

Static Characteristics 

H-1-++++-H-+-++-Hjtl1.<1 .. ti+-H-+++++-t-+-t-++-+-+-+-t 
H-4++++++:;(·80hl-H+t+++-H!-H-++++t-t+-1 

a t.4++-J-H-++-+-+-t-+-t-+-++-H 

~-~ ·r. 
IS- 1J;l 

t""f\, ~=-40 r- .o 

rn~i t=t 0.8 

n 20 mo. 
0.4 

IB 0.2mA 

i;:i::iu;s JU<4f-1* o 10 20 30 40 "':- ,_:m~ 1~ (mAJ° :i ., ? ,. • "'< ., ?r.JJ\lt!E 
1-1-H-+-++++-t-+-t--<0.2 .I±! VcE (V) 

"' '!!! 
._,_~-++++-1--+-+-++~·' ;~·E 

,,, ~ 
,_._H--<++++-t-HHQ.6 ~ ;> 

bf\V~CEj'-£'Nm::Jlt¥ ~ I= 0.8 "( 

"'< .,;-j~Jll! 
Ta=-55"C 

lc-VcE (Low Voltage Region) 

lOO~_,..~...-~-.-...-,-..,.-.-...-,-..,.-.-.....-,.-,-.-.....-,..-,-,--. 

l-+-1--1-+-l-+-+-+--t-+--+-+--lr-t--t±r-t-_,......:i:. ~ ., ? 1~ !ti!..., 
1--+-1--1-+-1-+-+-+-1-+-+-+-1-+~0~_9cl-'rTa~2st 

sot-l-+-t-+-1-+-++-t-t-+:::ii-r1--1-+-::~o.s-+-+-+-i-+-+-+-1 
~I I' !-'" 0. 7·-r-t-1-t-r-t--t-t 

0 2 3 4 5 6 
:.1.<??•.x.a.,.?1lll\1t!EVcs (V) 

! 16 

8 

4 

I 

Static Characteristics 

~H~H~·+++\l-~-++6_2.++++-+-Hl-++-++++-H 

H-HH-++-H-H\l-Cl-l+In-O. mA 

0 -1-H-t-1+-t-H 

o,s :j0"14 o· 10 20 30 40 
....:.-.7 . .'Hl.inlin mA) :JV?.?·..:c.~o;.r.?fUJ-;rttr.: 

H-<""'4+++-+-++-1-10.2 VcE (V) 

I±! 

t:l.-:l~ttl::f:t:Wo·' =: 
"->" ...,_ 

Vc•-~v 0.6 ,,, t.11 

"~ 
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Ic-V CE (Low Current Region) 
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JiC;Jf.1@~191] 4. 
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7. 48dB~IJJ:ltf!Pl@I~ 

48dB Differential Amplifier Circuit 
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~U~/NPNI~9~~7~~~-~-~~/~7.g 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 2SC980®, 2SC980A@ 
Oili.l!l~:Jtimm Oilij!Il'.7.4 .. , 7-/?·m 
O High Frequency Amplifier Applications 

O High Speed Switching Applications 

• "'v ::7 .?<ffiiHEti>~1,,: VcEo~70V(2SC980A@) 

• I- 7 :/:,/-/ 3 :/f,'i]~iZcn>~1,,: fT=250MHz(Typ.) 

• "' v ::7 .?< i±\;:/J'ii¥iii:b>1J, ~ 1,, : Cob=3pF(Typ.) 

:ll:kJ'E~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

"'v ;:7 .?<' • °"'- 7- 12SC980© Vceo I 70 
lk1~EE 2SC980A© 90 

"'v? .?<. = ~.,, .?< 12SC980@ VcEo 
50 

Fa9~EE 2SC980A© 70 

= ~ .,, .?< • "- 7-Fai~EE VEBO 5 

"'v ::7 .?< f!l'.DIE le 100 

Unit 

v 

v 

v 
mA 

------= ~ .,, ?<fil'.DIE IE -100 mA 

"'v"' ?< m*= Pc 200 mW 

fii!ifliillffil.l:lt TJ 125 oc 
------

i*ff:lffil.~ Tstg I -55-125 oc 
~5Ul¥-J~1:i Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

"' v ?! .?< L -'t' ltlf'IW:DIE Iceo Vcs=50, IE=O 

= ~ .,, .?< L-'t'Wi''IW:DIE hso VEs=2V, Ic=O 
~--·· 

Ti'iDIE'fll1rE~$'1\~ * 12SC980@ 
2SC9~0A(QJ 

hFE VcE=lV, Ic=lOmA 

"' v ?! .?< • = ~ .,, .?< lmfiiilf!J1LEE VcE(sat) lc=lOmA, le=lmA 

°"' - .A • = ~ .,, .?< Fa9f!iil;f!Jit£E VsE(sat) Ic=lOmA, Is=lmA 

I- 7 :/:; -/ 3 :/ n.l~lZ<'. h VcE=lOV, h=-lOmA 

"' v ?! .?< f:l:l;:/J"ii¥~: Cob Vcs=lOV, IE=O, f=lMHz 

.A:/ .?< - :/ * :/ai!'fa9 ton 
1f t5:1itlli!'fi.9 tstg Fig. 1 ')lllii' 
7-Fai rfl'lr:llii'F.l.l tr 

Industrial Applications 

Unit in mm 

5.8~~Max 

" x 
~ i 

,......___,__~-;;~· ~ 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-5B 

Min. Typ. Max. Unit 

- - 0.1 µA 
---

- - 0.5 µA 
40 - 240 

I---
40 - 140 

- 0.05 0.3 v 
- 0.75 1.0 v 

150 250 - MHz 

- 3 5 pF 

- 25 - ns 

- 600 - ns 

- 30 - ns 

* hFE tc . .i: 1J r:;il( Q) .i: ? 1c'.B"~ L, mil1:;il(7f- vc ti!> 1J ;); -;--• 
According to the value of h,.(1), the 2SC 980@ and 

2SC980A© are classified as follows. 

Fig.I .A 1 .,, 7- :/ !'!f,ftl:UIU'.@§1~ 
Switching Time Test Circuit 

Classification I Min. 
2SC980@-R 

40 2SC980A@-R 
2SC980@-0 70 2SC980A@-O 
2SC980@-Y 120 

Max. 

80 

140 

240 
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IT"po-ut--MllNYkDV-.---if-1.A-----f"---output 

ow 
5µ• 

lk!l 

V" =lOV 
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Static Characteristics 
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l-+-t--+-l-+-+--1-f-l-·1. 5;t-1'-t--t--t-t-+-+--t-t-t-+-+-l 

~ 80t-t-r-t--t-~+Jl"9-1"1-+--t-t-1-l--+--f-+-ll-+-+-+-.j--ji-+-+-i 
~ 1.4+-l-+-l--l-+-l-l-l--l--1--l 

= 60t-t-JZ]M'\"Y--rJ,:::'.l-+-+-i-+-+-t-t-+--+-u1~-1--+-.j......l.-+-.........i 
~ 

~ ~lh~~~J2";:1.:t:+:+:~;;;;j;;~~$:l=t::l::t:il.~0,ti'j~-jj~ n 401- 111 
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:1v??·.:r.~.,?fllfllta:vc'i< (V) 
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Static Characteristics 
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lc-VcE (Low Current Region) 
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~ 
ri o. 05 0.1 o.a o.5 1 3 5 10 30 50 00 

::J t-? ?~Int Ic (mA) 



2SC980®, 2SC980A® 

10 .::: 

"' :: 

5 

3 

l±J 
$m1 
Ii<'. 
;21 
:§'. 0.5 

".:: 0.3 

>I 

>< S.1 
I 

-Ta 

VBE (sat) -le 

55• . . 

<5 
·100 

~ ~ '7 ?Jll:Ji!l 
le/ In 10 

10 0 

50 

0 

•• ~~ 10 
>< ;J3 

"'"' "'"' ;,_ _,, 
n. n 

t-

"" .Alli;:li!! 
f=lMHz 
Ta=25"C 

~""0) 
1""b 

i--
-t-·-1- ~ 

"( U5 
0.05 0.1 0.3 0.5 1 3 10 30 50 100 

l 
0.1 0.3 0.5 3 5 10 30 50 100 

~llEE (V) 

240 

200 
' 
i~ 
.5 160 

" ,P.. 

.Jl< 120 
~ 

"' ~ 
;,. 80 
n 

40 

0 
0 

~ 

20 

"'v? ?11!'.iitc. Ic (mA) 

Pc-Ta 

~ 
Db 
~ 
~ 

N 

~ 
~ 

f"i 

rs 
40 60 80 100 120 140 

J1illl!li"1~ Ta (°C) 

Jitffl lf!llmf§tl 2 .lii~:iE"? 11-7.1<.-( 7'1-- -? IIDH 
Monostable Multivibrator Circuit 

Rt R,. R, 
Ci1z 

c, c .. 
Y1. 1S158B Vp 

Q, Q, 
;;!Cu=K1•T(µF) 

(T: JbtFJll/fJJS) 
~;if v,: t1,; 1oons 

Ra Ru 
IS15BB 

v .. v .. 
., .. " "' ,..,:,.~;r.~ Voe v .. v •• v, Re "" ... R, ., c,, c, 

(V) (V) (V) (V) (kn) (kO) (kn) (kO) {kn) K, 
(pF) (pF) 

2SC9~©.A2CJ- R 24 24 -12 -6 2.2 33 27 .. 22 " 30 300 
2SC9SO©.A©-O 24 24 -12 -· 2.2 56 39 100 22 26 30 , .. 
2SC980© -Y " 24 -12 -s 2.2 100 75 180 " 15 30 300 

~ 

e 
·~ 

:>" 
l:!J .., 
-R 
>< 
%> 
=-

" l).l 

Inverter Circuit 

RL 
' Vo 

Vr Q, 
R, 

R, Rs 

r 
v •• 

fill .. ~ ·f< A-#..,f-:-O?'l}lllJ 

v,, v,, y, Re R, "' .. c, '• '· t.;., .. 
(V) (V) (V) (kn) (W) (kll} (0) (pF) (,,) {n!!) (,,) (ns) 

2SC980(GJ,A©-R " -3 6 2.2 6.8 3.9 50 IOO 5 IO '° 70 

2SC980©,Afl:Y-O " -3 6 2.2 12.0 ... 50 JOO 5 IO 40 10 

2SC9SOG.l, -Y " -3 6 2.2 22.0 12.0 50 100 5 IQ 40 10 

-10 
1-l--1--j-J-+.+-l-H-+-1-+-+++-t-f-+-+1 d,;~1boli~ftj--t 
<-+-+-+-+-+-+-+-+-+-t-+-+-t-+-+-t-t--r-;"4-A 1J, < 1i- "- $li = 50µ s. 

-8 

-6 

-4 Is.I 

-2 

0 
0 250 , 500 750 1000 1250 150() 
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1t\m1!11l!&i9JJ 3. 1!!t'R:;f:~ Jr..71~17v-~1!11l!& 

Astable Multivibrator Circuit 

RL 
foa 

-8 

..... -2 

0 
1 

-8 

Ca 

---· 

c, 

Q, 

Yee 

Yo2 

JI!: C1=K1·T1(µF) 
(TI : Q I Q) 1'!JIN.flln s ) 

llEll!: C,=K,•T,(µF) 
(T2: Q,QJY,)Jfi'U.~JllJS) 

***: D1D2;1S1588 

V1 Min-Trigger Frequency 

~-r"t1JIIW 

10 100 1000 10000 

I- IJ :1!/1Jl1Uk (kHz) 

V1 Min-Trigger Frequency 

~-lj-TlJml 

7 

rZ 

. 10 100 1000 . 10000 

i- •J t!JliJi!l<1& (kHz) 

2SC980®, 2SC980A@ 

Fixed Bias Flip-Flop Circuit 
Yee 

v., 

t-"J:--V:t.I' "" .. "' It 

Q• .Qr 
Ver; v .. VT RL R, Ro RT c. c, 
(V) (V) (V) (kn) (kO) (kO) (kO) (pl:~) (pfo~) 

2SC980CC\,MC>- ll 24 -12 -6 ... Z1 681 22 30 250 
2SC980(Q,A\G) 0 24 -·12 -6 2.2 39 1001 22 30 250 
2SC980<D.A -Y 24 -12 -· 2.2 75 1801 22 30 250 

Jii511H§JH1JIJ 5 . El B.1<-( 7 Am7 •J ·:17"7 c ·:17"1Ellm 
Self Bias Flip-Flop Circuit 

----.. ------c---~Vcc 
~RL 

R, 

o,-o,: 181588 

I- ,,.;..:::.=-::r-? 
Q,. Q, 

2SC980©,A©- R 

2SC980©.A©- 0 
2SC980©. -Y 

(!ii I& "' II: 
Vee VT RL R< Ro Rg R, c, 
(V) (V) (kO) (kO) (kO) (0) (kO) (pF) .. -6 2.2 Z1 18 220 22 30 .. -6 2.2 39 33 220 22 30 
24 -6 2.2 68 56 220 22 30 

.lii!>ffl l§ll!l'f§IJ 6 . y .:t. ~':I 1-1§11!1 
Sch mitt Circuit Application 

c, 

R02 

v., 

Rr 

c, 
(pF) 

300 

300 

300 

J,.. i!E!: ;i. r '! ;, :i.11!'.I± 

• .,.~$';f,$' 
,,, .. ,;, It :i.1 .... +:--?""ilttlll 

Q,. Q. ve<u:V· 1 n.JR~o·JR .. JC· ·- t.,, R•• 
(V) (V) (kn) (kO) (kO) (kn) (kO) (pF) (ns) (ns) (V) 

2SC980Q.AIC>-R 24I•I2.2Jir 220 18J18J30 70 200 l 

2SC9800.AcQ- 0 24 T • J'2.2T "T220J "T aaJ 30 70 200 1 
: 2SC980<() -Y 2'j_ .. _iuJ "1220 ss 56} 30 70 200 1 
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2SC980®, 2SC980® 

lOkn 

Jit.1J.118l&~J 7 .48dB~liJjf!jtil8J& 
48dB Differential Amplifier Circuit 

mn 22kn 

12kO' 

24V 

.80! 
15k0 

70 

a so 

~ 

68k0 : 40 
t11: 

-24VI 30 

. • Q, -Q, : 2SC880® i t.: 1~'1SC9BOA@ . 
' • :t-7::.- • IJ..-7"flJf4: 74dB (250k0"C':it:lfl!i!f:~ltf.tl>~ 1!) 

• fa.l*!IJ./Jjl]JEE!t (CMR) : 70dB(Q,, Q,'1VBE:&Wl0%'1ti~) 

20 
10 
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~u~~NPNze9~~7~-:f~-~W~?~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR (TENTATIVE) 

0?0 •J '/9- ~?17. ~7 ~?17, LED ~71·:tm O~mli!ll~i\lim 
O Printer Drive, Core Drive and LED Drive Applications 

O Low Frequency Amplifier Application 

• ]i[m'ltli!Eltl$JiPijiiiJ>i\11i~' : hFE(1)=5000(Min.) Clc=lOmA) 

hFE(2)=10000(Min.) Clc=lOOmA) 

~:k5E~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

::t v ~ jl • "" - .A r .. T~EE 

I 
Vcao 

I 
30 

-----------·--·--
::t v ~ jl • ;r.. ~ "' jl FA9'ltEE VcEs 30 

;r.. ~ o/ jl • "" - .A f.,9'ltEE VEBO 10 

::iv~ ?l'ltVTE le 300 

;r.. ~ "' jl 'mli!E IE -300 

::r v ~ ?ltft\9': Pc 300 
----· ----

:f~ilfil\l/jjl.J~ TJ 125 
~--------

i'f:tH!ili.t!t Tstg -55~125 

~~1¥-.1~11: Electrical Characteristics (Ta =25° C) 

Unit 

v 
v 
v 

mA 

mA 

mW 
----oc 

oc 

Characteristic i Symbol Test condition 

lcBO V CB=30V, h=O 
::iv~ ?I L°"WT'ltiXE 

le ES v CE=30V, h=O 
-· -

.:r- ~ .,, ?I L°"WT'i'il'.m fEBO VEs=5V, lc=O 

jj[j'jfEt[lifE-J:\ll$i¥ 
hFE(l) VcE=5V, lc=lOmA 

hFE(2) VcE=2V, lc=lOOmA 
----------

::t v ~ jl • .:r- ~ .,, ?I f.,9fiiil5f1J'i'il'.EE VcE(sat) lc=lOOmA, IB=O.lmA 

"""-/... • ..:r.. ~ "'jl FFI91'il'.EE VsE I VcE=2V, lc=lOOmA 
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2SC982· 
)Mf~I~Jfl 

Industrial Applications 

Unit in mm 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-SB 

Min. Typ. Max. Unit 

- - 0.1 µA 
- - 100 

- - 0.1 µA 
5000 - -

10000 - -

- 0.8 1.2 v 
I - 1.25 1.6 v 



2SC982 
Static Characteristics 

:;:1320 
([ 40 

;~40 lrao 
~20 

~E ~ 15 j-,,,VcE-5V 
!.".'-160 

b, " 10 

"'i .l 
I 

b" 80 I~L5.t t--
llr1 

h 
12 8 4 0 10 20 30 

1-- --/-xritbrt Ia(µA)- :1 V?;? • ..t 2 ·1!1 
0.4 ~ llllll!'.!E Vrn (V) 

0.8 ~ 
"'Ii! I.' -; ?ill!i!! 

1.2 ,~= Common Emitter 
Vci>=SV _pr 

" Ta=25°C 
• Pulse Width=300µs 

1.6 ~Duty Cycle~2% 
"( 

Static Characteristics 

:;:-~2 

~t 
,200 

:bYcE-5V pi so 

~ Im' ~100 J'\. ~-/60 rs: p-+-80 

~ 
.l 60 

n 80 40 

·~ ln=20µA 

120 80 40 0102030 
1-,..,_:;t.i«vtf le r.'(µ~Y- :i V?? • J::. 2 "!;? 

0.4 r.!lll!'.1± Ve• (V) 

2; 
0.8 = 

"'> 'i±! .T.< •y ?it.hi! 
1.2 mJ!ml O:,mmon Emitter 

... ~ Ta=-55°C 

VcE 5V ...... l.G~ Pulse Width=300µs 
I Duty Cycle~ 2% 
'( 

Ic-VcE (Low Voltage Region) 

30 Common Emitter 
a2or--t--+--t--:±;;;-r"'-1t---t--r--tTa=1oo·c_±:-1 

~ Pulse Width=300µs 

7_L_J 20 t---+-Duty Cycle,.;2% 

-:;; ~ 
~ 2401----i---J.lr"~"""''--+--+--l----+--+10--+--+--t---; 

_..i.---t--

Static Characteristics 

. 
t-+--t--!--t--t--t--t--i0.8 > 

~Ii! :I.'., ?Ji<.hl! 
l-=~V~c*•---f5..;.V-F"l~=-+-f-H1.2 ,:,$mi Common Emitter 

"~ Ta=!OO'C 
,._..,.__,__,___,__,...._,.._,..._,1.6 ~ Pulse Width=300µs 

1 Duty Cycle~2% 

"( 

Ic-VcE (Low Voltage Region) 
400r--1TI.-,-.,1,?_J1::_·-Jfil-,1r--,---;---,---,----r--r----, 

J---Common Emitter--t---r---r---t--t--+---i 

I Ta=25'C I 40 
320t--Pulse Width=300µsr---r--:7--r---i---1---1 

Duty Cycle;;;;2% I ~ 
r--t---t---t---::;;>'f~~--j--t---'.:;;;f30'--+---r----J 

~ /~ 
- 2401--t--~~f--+--::...t~~=---t---+--+--::::-t---t---1 
~ re ~20 
!.".' r __.J.-- 15 

~ 160,~-~--t[.L___~::r:"""'...+,,::::::1~:::t:::::t::::::~~~-~ 
n v 

10 

80,t---t--fft---t----T---1i---....... -;---....---t----1 
Ie=5µA 

"v??. I.' •y ?r.!l'l!!JE Ve• (V) 

Ic-VcE (Low Voltage Region) 
40,0r---..--,...--,----.--..---.--.,--.----,--r--...--, 

t--t--t---t---t----i---t--r--t-J ~ J~im' -
Common Emitter 

a2o't--1---i---r--+---r--r--1--+--T•=-5s':f.=-I 
1 _...+--+-20i Pulse Width=300µs 

1---l--+-,.""f'.....-'---+-'-+--!=:-!--+Duty Cyc)e,.;2% 
f I --i---+--1150 

1240,1---t--H-7"{~1""": _ __J-+--+----if--+--+--+---+--+--~ 

MJ--t---Jl:;;==!===il===!===!===l===i==~40~-t--t--t 

i----i-it:::::j:=:::j::==:J=::::!==::::4::::::::j:~Ie~-~2~0µ~A-r--r---i 

00~~ ...... ..l~--'--2±--~--;,--'--4+--~--=--'--~6 
"'v??. ""' .,nJl!ltEE VcE (VJ 
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hFE-lc 

~:5_5 J.--H+tt++l---11----. 

110000~~~§jj~~~lt@ll~1~f!tl§§§ 
I soo~=:12:t:J:::rttttt.:c. ~ ., 1 jj);Ji!! 
:!' aoo•n>----+--+--l-l->-++-111+-Common Emitter.,_ _ _,__._-H-H+H--+-t 
~ VcE=5VI 111 \ • • 
t" Pulse Width=300µs·1·=~·c;clJ-i+#f="t"" 
: Duty ·Cycle,;;2% J.--
IOOOO~mlmllr§§ 

~ 
~ 
.:!!, . 
> 
l:!:J 

""' ii 
::;;: 

"' ' "' >I 

"' "' -' 
n 

0-

sooE=:f 
300 .... 

0.1 0.3 0.5 

0 

10 30 50 

::: v? ?ltilf. Ic (mA) 

VcE (sat)-lc 

5 

3 

J. ~ ., ?JJ<JI!! ::j 
l----lf--+--+-+-1-++++--+--+----r+-+-+++<+--+-I+-Common E~~tt;r-< 
1<---1c.-1-+--'-'-'-'-''--I Ta~~C'++t--+-+- le/le= 1000-+­

I I I J----+- Pulse Width=300µs 

1 

~ f\. Duty Cycle~2% I 
100 h._". 

5 

o. 3 

o. I 

300 

0.1 0.3 0.5 10 30 oO 100 300 

::i v? 1 -.ttvtt lc(mA) 

2SC982 
VeE (sat)-lc 

2: 10 

~ 5 .:!!, 

w . 
> 
l:IJ 

"" i ' 
~ 

"' " 
>I 

« 
I ., 

0.1 0.3 0.5 .l 10 30 50 100 300 
:> v 11·;1tiAl Ic(mA) 

Pc-Ta 

~ 00~~-'-~~2~,---"---s~o,_..__Jc___1Ls---1-~10Lo_-1._~1~2s 
1131!!1ill.I.( Ta ("C) 
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2SC983 ~~~~NPN:•tt•7v-T~~7~~A~ 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 

os~7v~~•w~m o•~ffA~~7~~m Unit in l:Jlm 

O Black and White TV Video Output and High Voltage. Switching Applications 

• i!lliifutlE-C-j" : V CEO= 150V 

• ::r v? prtf:ljJ!l§tJl:;bt1j,~1,,: Cob=5.5pF (Max.) 

• I- 7 Y;; v a Y mJrJSl;btjlifji,' : fT = 120MHz (Typ.) 

:B:*~*& Maximum Ratings (Ta=25° C) 

Characteristic Symbol Rating Unit 
::? v? pr • .....:- 7-IY!'!llE VcBo 250 CT= ;::i v ? pr • "'" ~ " pr IYJfltlE VCEO 150 
:;c.~ ,,pi • ..-.:-;;r,IY!1[1E VEBO 5 v 
::r v? P11[Vft le 50 mA 

:;c. ~ "P1'!1Vlt IE -50 mA 

::r v? P1m*: Pc 600 mW 

~ittmlffi!.llt'. TJ 150 ·c 
f*ff'.lffi!.llt'. Tstg -55~150 oc 

-~~~tt Electrical Characteristics (Ta=25°C) 

Characteristic J Symbol J Test condition 

::r v ? pi t... ~ WT'm'.Vlt le BO VcB=30V, h=O 

::c. ~ ,,, .~ t...~wr•vtt hao vEB=5V, Ic=o 

mrvtt11vtt:f:l!ilfJI$ * hFE VcE=5V, lc=lOmA 

::r v ? pi • :x. ~ ,, pi r .. i:lli!!:fl:JfUE Vcs(sat) lc=lOmA, h=lmA 

.....: - 7' • :;c. ~ " pr IY!~"lE VBE(sat) lc=lOmA, h=lmA 

I- 7 :/;./'./a YmJrJSl~ fr VcE=30V, h=-lOmA 

::r v? pr ti1:1J~JI: Cob VcB=lOV, IE=O, f=lMHz 

..-.:-;;r,jll_\iJtl)g;l'f[ rbb1 VcE=6V, IE=-lmA,f=30MHz 

* hFE t;::J: l)""f~Q)J: ?t;::~Ml..., miflt~l..."(~ I) ti"". 
According to the value of h,E, the 2SC983 is classified as follows. 

Classification J Min. Max. 

2SC983-R 40 80 

2SC983-0 70 140 

2SC983-Y 120 240 
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5.!Max 
I.Sc 

;i 
::;; 
"l 
·"' 

SJ : l 1 
;! 

0.45¢ 
0.7; 

;;; 1 2 ~~ 1.5 . . 
1.5 , 1. Enntter 

2. Collector 
3. Base 

JEDEC 

ElAJ 

TOSHIBA 2-5 S 

7:/:r..- .?Jhti .. pi•RH-16>$:'.)ifilffl 
Radiator Holder RH-16 

Min. Typ. Max. J Unit 

- - 0.1 µA 
- - 50 µA 
40 - 240 -
- - 0.5 ' v 

- - 1.2 v 
40 120 - MHz 

- - 5.5 pF 

- 25 60 Q 



~ 
~ 

1000 

800 

p.'; 600 
.;K 
!Ill .... 
"" -"' 400 
n 
~ 
ii 

200 

0 
0 

~ 

~ 

Static Characteristics 

24 

~ 
o. 
~ 

:!!~16 
.14 -'::· t-.., 0.12 

t-:,_12 '' 0.10 n 

0.08 
8 

.06 

' 
0.04 

le 0.02mA 

gr.-Ic 

::> v? ?-m'.ifil le (mA) 

Pc-Ta 

"" 
~ 

b.. 
!\.. 

h,,. 
~ 
~ 

K 
~ 

JS 
~ 

40 80 120 160 
~l!l!ia.!l: Ta ("C) 

300 

.. 
~ 100 

I 
~ 50 
lit' 
JI;! 30 
l!!I 

2SC983 

.1 ~ .,,vjllll!. 
·vcE=5V -
Ta=25't 

..:lo 

~ 
j\ 

0 1 
0.5. 3 5 10 30 50 

N ::r: 
3 

-301-

::>v??1UIL le (mA) 

500 ..----,---c-,--,,-.-r-rr--.----,-r-r-r-rrn 
l----+--l--t--t--t-t--H-1----i--r .1 < ., ?*111!. 

3001-----+-+--r--t-ttttr----i--r- T 8 =2S "C 

.x.;; •1 ?tiill. IE (mA) 



2SC994 ~V~~NPNI~9*~7~~~-~-~7~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

OVHF ~!i:tJ!i~im 0150MHz ~FM~ 7 :..-~-J'("'({.\mtWJ:JiJU~m 
O VHF Power Amplifier Applications 

O Frequency Multiplier and Driver for 150 MHz-Band FM Tranceiver Appli­

cations 

• ·n,ft'.rflJ~iJ>~1,,; Pooua=160mW(Typ.) 

(P;n=40mW) 

• f:l:l1J~iitiJ>1j,~1,,; Cob=3.8pF(Typ.) 

• r 7 :.-' :/ v a :.-' Jff1ilU!l:iJ>;l1/j1,' ; fT = 500MHz (Typ.) 

:ft::k:~:m Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

::i v t1 !.ii • ""- .Afr;iT~EE Vcao 36 

::i vt'!.i' · =, ')I :!ii Fai'f@'.EE VcEo 15 

= , ')I !.ii • ""- 7.Fai'f@'.EE VEBO 3 

:I v !'!,ii 7'@'.Vlt 
le (DC) 100 

Ic(peak) 200 

::i vt' !.i'tfl~ Pc 0.6 

~ilfmilffi.!l'. Tj 175 

f*f?ilffi.!l'. Tstg -65~175 

fl~~!M'·l:i Electrical Characteristics (Ta=25°C) 

Unit 

v 
v 
v 

mA 

w 
oc 

I oc 

Characteristic I Symbol I Test condition 

:I v !' !,ii L."' tl\IT'f@'.li!E 
= ~ ')I !,ii L."' tl\!Tflli!E 
::i v? !.ii • "'- .Arai~f*'f@'.EE 

~ v t1 !.ii • = , ')I !.ii ri.i~f*'f@'.EE 

jj[VfE'f@'.li!E:lll$lli~ 

::i v t1 !.ii • = , ')I !.ii rlaif@;f!J'fl[EE 
~- 7' • =, ')I !.ii ri.imEE 
r ::; ;/ :; v- ,, ;/ J15¥Bl~ 

:I v 7 !,ii f:l:l/J~iit 

·n,ft'.rf:l:l1Jfl1J 

't'I. \ffll:l:l::fJl~:iE:@l!Mi 
Doubler Output Test Circut. 

Vee 
12V 

Icao 

hao 

BVcao 

BVcEo 

hFE 

VcE(sat) 

VaE 

fT 

Cob 

Pooua 

Vca=15V, h=O 

VEa=3V, Ic=O 

lc=lOOµA, h=O 

Ic=5mA, la=O 

VcE=3V, Ic=lOOmA 

lc=lOOmA, Ia=lOmA 

VcE=lV, lc=lOOmA 

VcE=lOV, h=-lOmA 

Vca=lOV, lE=O, f=lMHz 
Vcc=12V, f1n=85MHz, 
fout=170MHz, P1=40mW 

Output 
170MH% 
(RL=SOQ) 

L 1 ; O. 7mm¢ ;ti 9 '7 v !il Y*v'l! (Polyuretan Covered Copper Wire), 
SID, 5.5T Tap at IT from Cold End. 

L, : lmm¢ ~-".,. 4'-*v'l! (Tin Plated Copper Wire), SID, 4T Tap at 
1. 5T from Cold End. 

L, : lmm¢ ~-".,. 4'-*v'l! (Tin Plated Copper Wire), SID, 4T, 
L,, L, : lmm¢ m-" .,. 4'-*Ji! (Tin Plated Copper Wire), SID, 3T, 

Tap at 3/4T from Cold End. 
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Unit in mm 

1. Emitter 
2. Base 
3. Collector (Case) 

JEDEC T0-39 

EIAJ TC·5, TB-5B 

TOSHIBA 2-BJ 

Min. I Typ. Max. Unit 

- - 1.0 µA 
- - 1.0 µA 
36 - - v 
15 - - v 
20 40 400 -

I 
- 0.3 0.5 v 
- - 1.0 v 

300 500 - MHz 

- 3.8 5.0 pF 

100 160 - mW 
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Static Characteristics 

1.6 0.8 0 4 8 12 16 
1-'---.:-;z'<ltifiE I- ""::i v7 7 . .x. ~ .,yr"1 
I-+ fo (mA)-t-0.4 ~ ';it[I Vrn (V) 
LLI' ~~ 
1=-i-+-.,1:-:-i--!"..J'-1 0 8 ,;, :::: .x. ~ ., 7 11' Jill 

VCE=3V . >l ., · > Common Emitter 

t--i-+-+-t--+--ll. 2 ~ I±! Ta= 25°C 

'"" 

.;I. ~ ., 71~Jt!l 

1-----t---t---i-t-t-t---t Common Emitter­

lc=50mA 
161-----t---t--i-t--i-t--t- f=85MHz -1 

Ta=25"C 

:Ov77·1~-:t7r.ll11!'.EE VcE(V) 

goe. boe-VcE 

t'[S:---+---+--+--1-+-t-+ Common Emitter-1 
Ic=SOmA 

16 f=l70MHz --l 

\\ Ta=25"C 

., 

2SC994 

1----+--1--+-1-+-+-+-H---il---+- Common Emitter­

V cE= 3V 

~ 100 1----+--1--+-1-+-+-+-H---i--+- Ta= 25°C -

* ,,. 
i 501----t--!--+-1-+-+-+-H---i--+--+--+-t-+-+-++--~ m 
~ 
~ 
l!!l 

-
10~---'--'--'-'--'--'-"-w.,..---'---'--'--'-'-'-J...LI---J 

1 3 5 10 30 50 100 200 

::i v11iltmt le (mA) 

32 20,--,-.-...,.-,....,----,-----~~~,-, 

:;r_~ ·17~!tll 

,_,-t--t-t-t-----r-- Common Emitter -i 

28 
B 

VcE=5V 
f=85MHz 
Ta=25"C 

~ -+ 

12 

::i v7 7'itli!t le (mA) 

16r--r--,.--.---;--,-,--,--~~-,~-,---,c--,--,-,.-r,-, 

.:i:. ~ •y 711':11!! 

1---1--1-1-+-+-++----+--~' -r-Common Emitter~ 
VCE=SV 
f=l70MHz B ~0 12f---+-1-1-++-t-+----t----t-e 8 Ta=25°C 

~~ 

Ot___-l.--"--l-..J.....L..J-,L.--~~-'-~-:&---'--:C::---L..-J..--'-~ 
3 5 10 30 50 lOG 

::i v 1 ?ill*. le (mA}. 
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2SC994 

240 

~ 200 

..§, 
·., 
"' 0 

,,:: 160 

-R 
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~9~~NPN:mtt~7v-7~~?~~A~ 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 

O:h?-7v~~-lil:hJft 
O Color TV Video Output Applications 

• iii!iiffitEE-Ci'": V coo=300V 

• ::z v!l 311±!:1J~:l:i.J>1j,~1,,: Cob=4.2pF (Typ.) 

• I- 7 Y ;/ Y a Y )l!\')7Bt~:ll'iiilJ1,' : fT = lOOMHz (Typ.) 

~*~*' Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::r v !l 31 • ~ - ;z. r .. imEE Vceo 300 v 
···--

::r vfl 31·.:x:.~,,,311'1-iltEE VcEO 300 v 
.:z:. ~ ,,, 31 • ~-;z.r .. imEE VEBO 5 v 
::r v !! 31 ltDIE le 150 mA 

.:x:. ~ ,,, 31 ltDIE IE -150 mA 

::r v !l 31~~ I 
2SC995 

Pc 
0.8 w 

2SC996 1.2 

~~i'l'Blffii.tlr TJ 150 ·c 
I 

---·-----
f*ff:!ffil.tlr Tstg -65~150 ·c 

'll~~~tt Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition 

::z v !! 31 L -'!' WfltDIE Icso Vcs=lOOV, IE=O 

.:x:. ~ ,,, 31 L'!'WfltDIE lsso Vss=5V, lc=O 

Jl!fii!EltDIE~~lill$ hl'B VcE=lOV, lc=50mA 
::r v !l 31 • .:z:. ~ ,,, 31 lmM!l-.S: VcE(sat) lc=lOOmA, ls=20mA 

~ ""." A • .:z:. ~ ,,, 31 fYJM!l~EE Vss(sat) lc=lOOmA, le=20mA 
!- 7 y,;-;,.- a Y)j!\'J~~ fT V cE= lOV, IE= -30mA 

::z v !l 31 l±!)J~:I: Cob Vcs=20V, IE=O, f=lMHz 

2SC995, 2SC996 

Min. 

-
-
25 

-
-
40 

-

2SC995 Unit in mm 

1. Emitter 
2. Base 
·3. Collector (Case) 

JEDEC T0-39 , 

EIAJ TC-5, TB-SB 

TOSHIBA 2-8 J 

2SC996 

9.39~Max 

8.5~ 

«> ~ 
... ::E 

oj::;:::;;;r;:::=:q::p::i:=:!--J.<:i 

1. Emitter (Case) 
2. Base 
3. Collector 

JED EC 

EIAJ TC-17, TB-22C 

TOSHIBA 2-9C 

7 !7-IZ~ V f:l: AC26C ::i'.~Jfl 
Mounting Kit No. AC26C 

Typ. Max. Unit 

- 0.1 µA 
- 1.0 µA 

100 240 -
- 1.0 v 
- 1.2 v 

100 - MHz 

4.2 5.5 pF 

~ - 7' })Ai.J> !J :Mtft Tbb1 VcE=25V,lE=-2mA,f=30MHz - 10 25 Q 
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2SC995, 2SC996 
11:ill~1illiml~ 
11: Type Equivalent Circuit Static Characteristics 
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wimmn.j 
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100001 . . I-. 
•-<-++++--i·- ~H=H-H-+--,- °' ~ •y f J!<Jtll 
i-+-++-H---+--1----t- f--·- -VcE =lOV 

-;;:; 
~ 

(.) 

•\Iii 

*' "' 
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-;;:; 
-!': 
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(.) 
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,_ 
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----+-+--+--+-++-++j<----+--+--+--
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100 +---+-+- H - T 
1-+++++---+--+-+--+-+++++===+=-" ~ ·y Y1~Jtll 
t-t-+++t---+--+--+--+-+-++++ ____ ,_ V CE = lOV 

50 >-++-+-++--+--+-+-+-+-++++---1-Ta=25t 
1-+++++---+---+-+-+-+++tie---t--~-1-+-H-++l 
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!OH -t---t-·-· : r==:=-::::i .:::::-1· H--J.-~-H-:1-1-1-l 

+-+-+-+-++-4-··--+--+-+-+--
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0.5 10 30 50 100 

::i v;7 71iEitr. le (mA) 
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2SC995, 2SC996 

1001---+---
•---+--+--+-++-++-·Li----- - . -" ~ ·y Yn:JllC 

----···- -1--1-- - lc=5mA -
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~~~~~e9•~7&~~-~~~~~~~9 
SILICON EPITAXIAL PLANAR TRANSISTOR 

0150~175MHz '* (1.!Ul.S:'iliJUID 031h1!1U~~rat\li!i:t.J~l!Jiim 

031h1i*i~ra•T~ 'm:t!!tilliim 
O VHF Power Amplifier Application (Low Supply Voltage use) 

O Land-Mobile Power Amplifier and Frequency Multiplier 

Applications 

• ~jfij~-C-i': Po=l.3W (Typ.) (Pi=O.lW, Vcc=12.6V, 

f=175MHz) 

• 1- 7 :/y-/" :/mli&'.i!rti~~\,,: fT=450MHz (Typ.) 

• ::r v '7 !J • = ~ .,, !J • °" - .Ac?- - .AfJ;,iti;;j'ig~~ ;/1, -n' "ii'. 

• @lfi1H<::.~l\la-#-X. ftC:Jll(il!M>RJ~-C-i'. 
• :Jll(lll!!F"i!mtc;i;ll.fl;i)~;ho;:. cti>t.i:1,,t.:l>b@l~ill!'.lITtiq§'l;tE-C-i'". /Easy to 

design heat sink, as collector insulated from the case. 

~*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::r v '7 !J • ""-.AFl'littEE VcBo 40 v 
::r v '7 !J • = ~ .,, !J r .. imEE VcER 40 v (RaE=lOQ) ----
= ~ .,, !I • ""-.AfkittEE VEBO 4 v 
::r v '7 !J •vre Io 0.4 A 

= ~ .,, !J ·m:vre IE -0.4 A ----
l-Ta=~5°C ::! v '7 !J~~ Pc 0.6 w Tc=25°C 5.0 

mittITTiffil.oc TJ 175 

I 
oc 

{:!j!:ff:iffil.!lt Tstg -65~175 oc 

~5ntitJ!Wfji Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I Test Cnnbition 

::! v '7 !J l_, ~ mif1l[VfE Icao Vca=15V, IE=O 

Vero Ic=5mA 
::z v '7 !I • = ~ .,, !I Fdl1llEE 

VcER Ic=5mA, RaE=lOQ 

Jm:VfEt[VfE-J:t:l~l1$ 
hFE(l) VcE=5V, Ic=50mA 

hFE(2) VcE=5V, Ic=250mA 

::r v '7 !I • = ~ .,, !I fYl~;fllttEE VcE(sat) lc=200mA, la=20mA 

1- 7 :/ ,; -/ " :/ mli&'.ffl: fT VcE=5V, IE=-50mA 

::z v '7 !I 1±1/J!;i;tI Cob Vca=lOV, h=O, f=lMHz 

1±1/Jtt/J Po (Fig.I) v cc= 12. 6\t;T;:;-f75MHz. 
P1=0.lW, 7J2:60% 

-309-

2SC998 
Industrial Applications 

JED EC 

EIAJ 

TOSHIBA 

Unit in mm 

9.39¢Max 

8-25¢ 

1. 
2. 
3. 

T0-39 

,.._ 1;1 
:;a 0 
"' '° 
~ 

0.45¢ :E 
~ 

Emittel" 
Base 
Collector 

TC-5, TB-SB 

2-BN 

I Min. \ Typ. I Max. I Unit 

- - 1.0 µA 
20 - - v 
40 - - v 
20 - -
10 - -
- - 1.0 v 

350 550 - MHz 

- 6.5 10 pF 

1.0 1.3 I - w 



2SC998 
Fig 1. 175MHz 1±1:1Jilt~5E@I~ 

175MHz Po Test Circuit 

Vcc=12V 

C1 ,C2,C3,C4: 30pF 
Cs : O.OlµF(l'l:imlf~ Feed through Typ)+0.05 

Ceramics, Condenser 
Li,L3 : l.2mm4>, jl{;I ., ol(-jjij~,l!(Silver plated copper 

wire), SID, lT, 3length 

L2 : lµH-T 3 -1::1;(1v(Choke Coil) 
L4 : 1.2mm4>, ill ., ol(-jf<i],mi(Silver plated copper 

wire), l.3/4T, SID, Slength 

V cE(sat)-lc 

::i v :7 .? 'itiilt le (mA) 

30 
--<-;<.:jtJ1!! 

Common Base -
f=lMHz 
Ta=25°C 

J 10 

--- '!""---. 

3 

1 

100 

80 

.,. 60 
~ 

.;::: 

\-L_~L_~3 _i_5!-L-LLI;1~0~...L.,3ffio-'ts~o.LI..Jt10~0;---'-33filool51~0 

:J v :7 .? ill!lt le (mA) 

fT-lc 

5011--~-l-+-+-!-H+H~~t--+-l-++t-++t~-t-l-t~ 

3011~--'-~3-'-~s,..w...u,i1~0--'-~a~o,...,._5~0,......~1~0~0--'-"'aoo~7.soo 
::i v :7 .?fltli!L le (mA) 

2.0~~-.-,.......,.-r"~~-r"~~~~-.-,.......,.-.,--,-.,.....,-.,-~ 
I- .:r. ~ '1 .?~Jill 

I- Common Emitter '-t--t-H-t--t--Hrt-t-::P"IH-r~ 
I- Vee= 12.6V-++-+-t-+++-H-yr:..i-""'YH-t-+-H-f 

l.61- £=175MHz 
1-- -++-+-4-p 
1_ Ta=25'C ,-!-+- --t-y'Y1H:::J;:;::p+-f"-t--rt-1rt----t-1 

/ .j.-

l. 21-.f.-l--+-+--+-+p--4.-~'-;;ib"'e::...+---1----1-+-1--J..-+--l-l-+--l-+-l.....j..--I 
v 

~ 0. 81---t-+-+--v-+-+-+-+-1-+----t----t-+--+-+-+-+---+-+-i-+-1-+""1 
;fl 

1-JT -+-+--l-+--+-t-+--+-+---+--+---+-1--t---t-t-+-t--i-t-----t---l 
0. 41-+-+--+-H---l-+-+-t-+++-H-++-t-t-t--t-t-t-t-"1 

- --~·-l-+-+-+-+-4-++-+-1-+-+-~1-+-t----t-t-+-+--+-1 

0.5 3 5 10 30 50 
~'ltEE v. (V) 0 
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°o!--1-'---'-::-o.~0~4-'--L;:o~.o~s1......1.-'-:o~.1~2.1-1-..i.,o~.1~6.1-1--":o~.2~0,.......--":oo-'..24 
A:JJ"~1J Pi (W) 



f-++-+-+-+-1--+-+-1--++-+-1--+--l-l--+-l-J.p, = 0. osw H-t-+-; 

14 15 16 17 

Vee (V) 

Fig.2 2 "Cl.•fH (112.5MHz-.225MHz) ~:t.J!til~lfil~ 

Doubler Power Amplifier(112.5MHz-.225MHz) 

lnput""'--'=flO'"'--- no~- _fl/ 

(R,=50Q) 

2.7.Q 
(JiW) 

30pF 

0.01 RFC, 
µF.__n<:>.,..., -Vcc=12.6V 

Output 
(RL=50Q) 

Pc-Ta 

71-© Tc =Ta Wf;[llt:A:J.&:~.fk infinite heat sink 

-@Br=!O(c/w)} :® o, = :l4 (c/w) hJ(l'!!l!i Ff-+- -!-!--< -
'~©Or =SO(c/w) heat sinki-----1---i---1--'-.l-.J_ 

-~® e, =96(c/w) . _Fl - !-+-1--
-@ l&~t&. ~ L no heat srnk l--1 -1-- -

g ~-t--+-+-l-f--1--+-->-+ 1--1---1-4--!--1---l--

o: ~ 
oil< 4 
~ 2) -~ ---- -H-H -H-

~ ISi ISi 
~ 31-+-+-+--f-.p.,+~""1-+-+-+-f-++-+-+--l-l--I 
n 
Wi 
;\I; 

100 

@-i-+-1 +~-'lr--1---RJ-+-l--H-H 1-+-I 
-~ - -H-1--1-+-+-1----< 

@l-t--+--t~-""-d4-.HH-'Klll--4~.+-!--++-1-1-l 1--@ 
'f';; 

0 0 40 80 120 160 200 

JlOPllil.l.m'. Ta ("C) , 

Po, 'J-Pi (See Fig.2) 

300 

E;::: 
3. 
~ 

. -R 200 
81! 

2SC998 

!OOpF~ 

§ 75 
: O.Smm<f>, lifl;I <y olfUill'Jil.(Silver Plated Copper Wire), 2T, 7ID, 3P ;:. 

-R 
;i:i 

L2 : O.Smm<t>, 

LJ : O.Smm</>, 

L. : O.Smm</>, 

Ls : O.Smm<f>, 

Lio : 0. Smm<f>, 

RFC1 : 0.6mm</>, 

RFC3 : 0.6mm</>, 

ilU ·y olfj[ii].fii!(Silver Plated Copper Wire), 2T, 71D, 2P J::L 

'" 50 jjl;I ., oJrjfil.fii!(Silver Plated Copper Wire), 2T, 71D, 2P ;JR 

jjl;l ·yo!f}pjj;!j!(Silver Plated Copper Wire), 2T, 7ID, 2P. ~ 
jjl;I., olf}[ijjS]!(Silver Plated Copper Wire), 2T, 71D, 2P 25 

lifljl ., olf~l~kJ!((Silver Plated Copper Wire), 2T, 71D, 2P 

x-j- ;I JL.·}l~~(Enamel Coated Copper Wire), 20T, SID 
x 7 ;I lv}fi!~(Enamel Coated Copper Wire), 20T, SID 

0 

14 16 

OL.......1--'---'--'--'--'-..l-.!..-'-'--'---'--'-~ 
10 20 30 40 50 60 70 80 

A.:tJ'~:IJ P1 (mW) 

B.P.F : Band Pass Filter Po-Vee (See Fig.2) 
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600~~~-----1-T-1-,-­

t--+--l--+---+--l-l---I-- Ta= 25'C 
lili'J'.':i'l:l!. -

SOOt--+--+--+---+--l-l---1-- Adjust Point -
Vcc=l2.6V 

-;;:: 400t--+--+--+--+-+.-el--4---l--+--L_J.-..J 

~ 1L 
~ vr i-tJ-t....J ~ 
~3oo~~K 

;§ 200 ~ : ~f...i-~ 
VI : ~ 

I 

1001--+--t--+--+-+.1...' -+--+--+-p-<, =1-l_OmJ..W_J.-..J 

0 
1~0-'--!ll:--c__,1~2-..J,6<-..,Jl31,-.l..-~14---l-1L5-1.---l16 

illl~.\\i: 

11Lili!'itEE Vee (V) 



2SC998 
Fig. 3 9'"1Jt- 2 "'Cl.•ft'f (112.5MHz-450MHz) 'ii::IJ:l!lfl@~/Double Doubler Power Amplifier(112.5MHz-450MHz) 

2SC998 2SC1001 

Input A..-11!01'1Q';'-./7fo~-....l--I' 
(R,=50'2) 

-R 
eli1 

RFC, 

O.Sn", jHJ .. , :\SM"1.(Silver Plated Copper Wire), 2T, 710, 3P 
0.8mnljl, MU .. , :\iM~(Silver Plated Copper Wire), 2T, 7ID, 2P 

O.S.nu/>, j}U .. , :\iM"1(Silver Plated Copper Wire), 2T, 7ID, 2P 
O.&am!jl, gt,.t .. , ~-mi13J.(Silver Plated Copper Wire), 2T, 7ID, 2P 

0.8mauf>, ill "'I :\ffi!~(Silver Plated Copper Wire), 2T, 7ID, 2P 
O.Sa11111f>, all..., =Hfl~(Silver Plated Copper Wire), lT, 7ID, 

0.8111111Jt, lil'U..., =UM'~(Silver Plated Copper Wire), lT, 7ID, 
0.8111111/1, ;kU ·1 :\~]~(Silver Plated Copper Wire), 31', 7ID, 2P 

Po-Vee (See Fig.3) 

-R I 

-33 0.6t-+-+--+--+--+~' -+--+--+--l-l---1-~ : 
I 

0 .4 t-+--t---+~'--+;1-+-!-+--1---+--l--I 

I 

0.2f--+--f--+--l-H1--1-+-+--l---+--l----l 
I 

' 
0 
1'~0~-:':11,--'~1~2-'*6~1~3--'--'14--!-1~5-L-'16 

illll~R: 
iltil.!{'iltfE Vee (V) 

Fig.4 3 "'Cl.•ft'§ (58.33MHz ...... 175MHz) tiiti:"'Cl.•ffilfil~ 
Tripler (58.33MHz to 175MHz 3 Operation) 

15pF 

J.., O.Buq,, #ll ·;;:\jj;J!Q(Silver Plated Copper Wire), 2T, 710, 2P 

Lio O.&n.¢, ~tU ·? :\JiM*6t{Silver Plated Copper Wire), 2T, 7ID, 2P 

RFCi 0.6m11¢, :r.-r) JI.-~~( Enamel Coated Copper Wire), 2T, 7ID, 2P 

RFCz 0.6-¢, _..,_7 J. 11 .. ;Fp.J~(Enamel Coated Copper Wire), 2T, 7ID, 2P 

HFC3 0.611111¢, iT J Jl.-jMitQ(Enamel Coated Copper Wire), 2T, 711>, 2P 

HFC~ l.Om11¢, :r..._t- .I Jt-jf!i!il:l.i!(Enamel Coated Copper Wire), lOT, 5ID 

B.P.F Band Pass Filter 

Po, 7J-P1 (Fig.3) 

16 

Output 
(RL=50Q) 

E uo ~P~,f-=-.i-t=t::i:=F=f=f=f=r1~4 t-rH ii: I P" 
-R 171 _... -I- 12.6 

1im1 1. 20 f--.!JLHYr-:::J-l-t=t=+-+--+--+--1--+--+-l 

-R 7 I 
-33 1.00 Vee 111V I--!--

60f--+-+--+--+--l-i--+-+--+--+-!---l-1---1 

~ f--+-vV'ee= 11.v-1--1--1--+--1-1--+-+-+--i 
~ _L_12 6 - 40 . 

~ 21.L lLI~_16 
-Ii!-~ 20 
4n 
~ o..__,__,_--'-_._---'-'--"---'--'---'--'---'-'"---' 

10 20 30 40 50 60 
.A.1J'if.1J P1 (mW) 

Po, 7Jo-Vec (See Fig.4) 

320 
f- f; = 58. 33MHz 

70 80 

fo=3f1n= 
175MHz 

Output 
(l(L=5QQ) 

f,=175MHz 
280f-Ta=25°C 

1-vee=llllil~.~: 12.6V 
~ 2401f--+-+--l--l--l---l---l---l-?~,~-1~~ 

L1 : O.Smmcf>, m,i ·1 "'°jjijifili!(Silver Plated Copper Wire),14T, SID, lP 

Lz : O.Bmmcf>, m,i ·1 "'°jlij*Ji!(Silver Plated Copper Wire), 3T, SID, 2P 

La : l.2mmc/>, m,i ·1 "'°jlijifili!(Silver Plated Copper Wire), 2T, SID, 2P 

e V 
100 ;: 2001--.1--.1--.1--L-_L-pl-, -l....~--'---'---'---'-...J 

v ', 50 
80 -R 160 t--+-7"9---"-+--li-+-+-+:::;;:l....l;:::..i~ 

~ ~ y ·~ 
30 

-R I -!--' ', 
i/ 60 -33 120 .....-v J...-~ 

SO~f--+!----l-i--+--1+-: -l---l--l---+--!-+--1 
I L. : l.2mmc/>, m,i ·1""~llifili!(Silver Plated Copper Wire), 2T, SID, 2P 

Ls : l.2mmcf>, m,i ·1""jjijifilil(Silver Plated Copper Wire), lT, SID ~ ' 

RFC1: 0.3mmc/>, .:i:.t-JJvjfojifili!(Enamel Coated Copper Wire), 40T, SID n 20 

RFCs : O.Smmcf>> .:i:.t-J Jvjjij;jl(Enamel Coated Copper Wire), 15T, SID 
R1 : 330(!1W) 0 

B.P.E : Band Pass Filter 
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' o._...__,__,___,~~·,.......__,'--...._...__,__,_--! 

10 11 12 I" 13 14 15 16 
l!MJ~.#. 

11ll.!!111'.EE Vee (V) 



100 

80 

~ 60 ,,. 
-Iii-
~ 40 4n 
~ 

20 

0 

100 

80 

~ ,,. 60 

-Iii-

~ - 40 
$;) 

20 

0 

Po, 7)-P; (See Fig.4) 

f--t--+-t-+--+---t-t-Vcc=l2.6V _ 
f; = 58. 33MHz 

>--+---+---<·-+--+---+-t- fo = 175MHz -
240f-+----+--+-lf--+-+--+-+-t-+----+-_, 

p+_. .. .:-~ 
~ r---,r--t--+-+-+-+,.,.--vl-::J_,.__ i-
.5 180 t--t-++-+-+'""7'1"'°-t--t-+-+-+--+ 
~ z -t--

7 ~ l--vt--cV-t--.J-·t--t--t--t--4--~ 

~ 120·f-17rt-t-+----+--+-f--+-+--+-+-+--l 
£ ,_,_-+-t----+--+-t-+--1--+-~-+-

60f--+----+--+-f--+--f---+-t-t-+----+--j 
1/ 

- :;:,-

i--t-·--+-1-t-+-+----+--+-+-lf---+-4 

~~o~--=5~0~~10-,__79oc--~1~10~_,.1~30~~15·0 

J.1Jif.)J P, (mW) 

Fig. 5 MULT (x3) PA (2SC998-2SC998) 3 "'C 
\.'ftf (58.3MHz->175MU:z) 1!itl:"'C\.,ffi@llt4i 2SC998 

(TRl)-2SC998(PA) Tripler(58.3MHz to 175 MHz) 

2SC998 

2SC998 2SC998 

Li : 0.Smm¢, >Ill., 'tii'lll!(Silver Plated Copper Wire),!4T, SID, IP 

L2 : O.Smm¢, >JI;., 't~HJil(SHver Plated Copper Wire), 3T, SID, 2P 

L, : l.2mm¢, >JV., '<~4*-~(Silver Plated Copper Wire), 2T, SID, 2P 

L. : O.Smm<jl, >JU., 'tll•lilit(Silver Plated Copper Wire), 2T, SID, 2P 
Ls '. O.Smm<jl, iJU ., '<11,~.;!(Silver Plated Copper Wire), IT, SID 

Lo ; 0.8mm¢, >JU., 'fjl•ilil(Silver Plated Copper Wire), 2T, SID, 2P 

Li : O.Smm<jl, JUI., 'tlflll!(Silver Plated Copper Wire), IT, SID 

Po, 7J-V c (See Fig.5) 

2.0 
f;=58.33MHz T 

1.6 

f--f,=175MHz ~ 
~P,' 

f-- V cc= 12 .6Viil!l!li'.\'!:+.-, -t71"'---1--t---t-+::-50:-r--t--J y 
~ 
ii: 1.2 

30 

llFC, 

Output 

(Kc=.\Oll) 

Ls : O.Smm¢, MU., 't!l•J1'!i!(Silver Plated Copper Wire), IT, SID 

RFC1 : 0.3mmq,, .:r..f- .111.-j~;JK~(E11amel Coated Copper Wire), 40T, SID 
RFC, :0.3mm¢, cr.7;1t-i>H0l(Enamel Coated Copper Wire), !ST, SID 

RFCs : 0.8mm<jl, "-TI l~lfol~.;!(Enamel Coated Copper Wire), !ST, SID 

RFG; : O.Smmt,f>, :r.-t /. 11.-il~h~Jit(Enamel Coated Copper Wire), IST, SID 
R1 : 33D(J1W) 

B.P.F: Band Pass Filter 

Po,7J-P; (See Fig.5) 

2.0~-,-,~-~-T~~~-~~~-~~~~~~ 

f.=s8.3SMHz 
f-- · ~-l---+-+--+-f---l-----1c--+---l-4 

f.o=l75MHz 

100 

80 1.61- Vcc=l2.6V p,=:=l-

e 60 

"' -R 
llm1 0.8 
I/~ '11- -R 

:R 40 lllli1 o.8t-+--f--11--+--+---T-+--t---+-t--+" -t--+---R 
-33 

i--: _____ - --~- - _ 4n -R __ - - - - -- - - -
t--+--+-.J-+--tir---f--+--=t"--1'-'-:;:-::1--_-_t-'1 -1---l- $2 '33 

0.4 ti P•=50mW 

I 
o'---'--'---'------1'--~--'--'-_,.._....__,._...._'"""'_..__,, 
10 11 12 • 13 14 15 16 17 

ill!.llt\'!: 
'lltilllEE Vcc(V) 
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20 

0 

0.41---1-~l---+---1~-1----1---1---+~+---1-----1'---+--+---4 

~~o__J~4~0~'--~60,...._.L-~8~0__,_.._,.,10~0--'--=-12~0,--J'-=1~40=--'-1~60 
}.;jJ'lf.tJ P; (mW) 



2SC1000 ~y~~NPNI~9*~7~~~-~~~5~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

o~mi 5Bl 1t1; ~'l!f :t~~mffl 
0 Low Noise Audio Amplifier Applications 

• i'.1GiliitEE-c-t- : v CEO= 50V 

• *!E'i"frg/®)'.J\1j,~1,,: NF=3dB(Max.) (Rg=lOkQ, f=lOOHz) 

• 'fli\'.VfEJ:(;i$/li~;IJ\j\1G1,' : hFE = 200~700 

j!::;:l;:::;E~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:i v !7 ?< • ~ - 7, Fa1'1'@'.EE Vcso 55 v 
::r v !7 ?< • .:c. ~ .,, ?< Fa1'f[EE VcEo 50 v 

·-----1------1-------~-------
.:c. ~ .,, ?< • ~-.Afl,W~EE VEBO 5 v 

-----·---------------1------1-------1--------
::r v !7 ?< T~l/iE le 100 mA 

---------!------!------~-------
IE -100 mA 

:1 v !7 ?< Hi\1': Pc 200 mW +--oc ___ 
TJ 125 

------- ---------11------1-------
~{ttfl)lflllg{ 

-----------
1* :ff Ulllt Tstg -55~125 oc 

'115{'t~~M: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 
------ - --

::r v !7 ?< L -'t" tffr'f[Vft: lcso Vcs=l8V, h=O 
--·-~---"------

:;r.. ~ .,, 3< L -'t" fffr'f[V!E hso VEs=5V, Ic=O 
--------- ---- ------

IBJ:Vft:'f[Vft::J:!,')ljl(_J~ * hFE VcE=6V, lc=2mA _________ ,, 
::rv!7?< • .:z:. ~ .,, ?< Fa1iftil*1J'f[EE VcE(sat) lc=lOOmA, ls=lOmA 

----""'-A. :;r.. ~ .,, ?< f!.1'f[EE VBE VcE=lV, lc=lOOmA 

r 7 :/:; "/ a :/)]';]?Bl~ fr VcE=6V, lc=lmA --- ---
::r v !7 ?< l±l1J~:lll: Cob VcB=6V, h=O, f=lMHz 

-
VcE=6V, lc=O.lmA, 

*!E1fi:fg/~(l) NF(l) Rg=lOkQ 
VcE=6V, lc=O.lmA, 

*!E1fi:tl1~(2) NF(2) Rg=lOkQ 

* hFE vc: J: IJ T~o J: ? tc:?t~ L. J31.rl1~~ L -c J; IJ -£-t-. 
According to the valve of h,., the 2SC1000 is classified as follows. 

Classification 

2SC1000-GR 

2SC1000-BL 

Min. Max. 

200 400 
-----l---~--

350 700 

-314-

f;:;;-ioHz -

f,;100Hi-

Unit in mm 

~ 
::;: 

"' .. 
1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHl!JA 2-5B 

Min. Typ. Max. Unit 

- - 0.1 1iA 
-----------

- - 0.1 µA 
----~--

200 - 700 
--------

- - 0.6 v 
- 0.7 1.0 v 
- 80 - MHz 

- 6 10 pF 

- - 10 dB 
--------

- - 3 dB 



2SC1000 
h :IE~ h Parameter (Typ.) (= ~ ·v !J J'~:lt\!, VcE=6V, lie= -lmA, f=270Hz, Ta=25°C) 

Characteristic Symbol 2SC1000-GR 2SC1000-BL Unit 
-----------·-----------· -------

I A.1J1 /l::"-3l/7-. (i±l:JJ:lliM\-) hio 7.5 15 kQ 

1[.1£~~~ (A.1J!m:I&) I hre 6.2 13 x 10-s 

1~~;:--
-~------

·~vlt:tti$lii~ 

l±l1J7 F ~ 

CUI :1JfilM\-) 
?< :/ 7-. (A.1J!m:I&) 

Static Characteristics 

!'\. [160 

,___,--1--+-+--+--+-+-I 0. 4. ~ -­
~ > 

1--!..J-':-;';;'.:f}--1-- ,;, ~ 1 ' ., Pil<Ji!l 
Vn:=Z.5V +--+-+-10. 5 H Ji Common 

~ ~lf. E~iitte~ ±± I ~ Ta-~25 C 
~- - -- -- t---+-t-1 '( 

----~· 

30''----'-..L...l...LllilJ....--'--'-.l...LI-=;-J.....J-'-'..C.U.':'::---'-I-'--'-..c.w-:': 
0.01 0.1 10 100 

::iv ;7 Y11!'.m le (mAl 
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280 530 
·------·----

6.4 13 µL) 

Common Emitter 

lc-VcE (Low Current and Low Voltage Region) 

7 H _x_ ~ .,n;;rT t-H -H-t-- - +, -±H 
~ Common Emitter t- . t--H-1- - I 

n 

6H Ta=25°C J-t-1 

5 

2-j 

11+--t-l-t-t-+~r++-+-t-t-t--+-t-t-+-+In = lµA 

OH-~-H~-r+-+-+-+++--+-+--+-t-t-+-l2_f 
0 2 3 4 6 

::! v7 y 0 .:>:. ~ ., Yr"i'lll'.r± VCE (V) 

h Parameter-IE 

l~~~~~~~~~~-~~-
-30 -100 -300 -1000 -3000 

"'- ~ ·1 Y'lltm IE (µA) 



2SC1000 

1000 

500 

300 

~ 100 

~ 

20 

16 

4 

0 
0.5 

50 

30 

JO 

5 

3 
0.5 

h Parameter-VcE 

~ .. :;;;i: 

I-
.:r:"1.,J~1F 
Common Emitter 

~ 
lE=-lmA 
.f=270Hz 
Ta 25·c 

-\: 

' rs: b· t ')(.J.0.) 

N r-:-t 1. I/ 
h,.(x\0~ 
h,..(X,µU) 

::r 
3 5 10 30 50 100 

::iv.?:? • .:r:" ., ?F.ll'iltEE VcE (V) 

NF-VcE 

Ic~lOO~ +-
f=lOOHz +-

+-

t--
Rg. IMO 

5000 

lOOk +---1k 
!Ok +-+="-

3 5 10 30 50 

NF-Rg, le 
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NF-VeE 

r~+++-t-----,f---+--+-+-l--++-H--Ic=lOOµA-t­

f=10Hz -t-
20 H-l-++t---+---1-'--+-+-H-+-H- l J -+-

Rg~ I'"M""'~~+--1 

iil 16.t-++++t---f---+--+-+-+-H-H---+--1---1-i 
3 

121-++++t---f---+--+-+-l--H-H---+--l---+-I I F'F'f=F~==""""l===l=""""'+-+4-l.~r---.b:::--~1•00p-----t-l 
1lm ....., 

.ill) 81-++++t---f---+--+-+-l--H-H---+--+--+--1 I 

o'"="--'-'-~~----'---'---'-.L_J_-LL.LJ_ _ ___JL__--'-_L_j 
0.5 1 3 5 10 30 50 

::i v.? :? • .:r: 'i ., :?r.ll11!'.EE VcE (V) 

NF-VeE 

20.--.-r-r-i-r--.----,---,-,-,,--rrr---r-1'1r--r-i 
f--t-H-H---+--+-+-++++t-t---Ic =lOOµA t-

f-+-H-+t---t--t--t--t-H-t-H'---f= !kHz ___;:=. 
161-+++++---+---+---+--+-t-t-+-t-1~--t---t--t--t 

~ 121-+++++---+---+---+--+-t-t-+-t-1---+---t--t--t 

li1! 
~ 
~m 81-+-+-+++---+---+---+--+-t-t-+-t-1---+---t--t--t 
~ Rg IMfll-

J_ 

NF-Rg, le 

::i v.? .? fltli~ le {µA) 



Pc-Ta 

240 

200 

~ ~ 
.5 160 

u 
fl. 

-1!( 
~ 120 

"" "' ;:. 
f1 so 

t<P 
,;-­.. ~ 

40 

0 
0 20 

100 

50 

30 

~Vee 50V 
l=Rc-47k0 

~ e 10 

:;; 5 

l±l 3 
~ 
.g 
'33 

0.5 
0.3 

0.1 

y 

J/ 
0.1 0.3 

I 

~ 
~ 
~ 
~ 
~ 

r-,JS 

~ 
% 

11s 
40 60 80 100 120 140 

r:m\JlliJUll'. Ta c·ci 

]L Clipping point-

.k'. K 
~'\> 

It-~ 
12 z "" 1' °'? 9 v '~ 

L -I 
V' ~ u 
1 3 JO 30 JOO 300 JOOI> 

A:IJ~il!'.f.± Vi (mVrms) 

Frequency Characteristic 

20 

-20 
10 

bl 
N 

30 

v~~=sov ~I 
RL=47k0 _ 
0 dB=O. 775Vrms 

~ 
~ 

N 
~ 

is-: 
100 300 Jk 3k !Ok 30k JOOk 

Jllli!tl& £ (Hz) 

Input 

2SC1000 
J{.;Jfl@l~19~ Application Circuit Example 

IMO 

2SC1000 2SC1000 2SC1000 

!.2MO IOOkO 

3180pF 750pF 

- + 
JOµF 
30V 

J-1J1 /\::-Y"/7. Input Resistance 350k0@ !kHz 
11!'.l±'i'IH(} Voltage Gain 42.SdB @ !kHz 

Jllli!Uit'l:f•i'f' Frequency Characteristics RIAA± !dB 

2200 Vee 
IOOµF SOV 

50V 

IOµF 
30V Output 

+ -

A:IJ~:\'l:!ift'l'i'll!'.1± Equivalent RMS Noise Input Voltage l.3µV @ R,=4.7k0 

Distortion Characteristics 
10 
~Vee sov 

5 

3 

t= Rt=47k0 

" -~ 0.5 

~ i5i 0.3 

* 
1\1'1 0.1 

0.05 

0.03 

h 

0.01 
0.03 

1' 

~ Clipping ~nt 

--+'-
~ ~z~ 

ts . ;.,¥ 

r~~ 
0.1 0.3 3 

ili:IJ'iltl± V0 (Vrms) 

10 30. 
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2SC1000® ~y~~NPNz~g~~7&~~-~-~5~~~~ 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

01£Ji!il5&'.1£~'tf ;l~~j Jfl 
0 Low Noise Audio Amplifier Applications 

• ~fiHfE-C-t: V CEo=50V 

• :i\'fil'§-;f'i'i~b~1j,~1,,: NF=2dB(Max.) (Rg=lOkQ, f=lOOHz) 

• 'il!l'.Vif:li!1$Jll¥b;~\,' : hpE=200~700 
• 2SA493© c ::r '/7' D-" '/ 7 D rct.: IJ -:1:-t. /Complementary to 2SA 

493©. 

:5:::k~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
--

::r v::7 7 • -'"' - .A Fa1'l'l[fE Veno 55 v 
------

::r v::7 7 • .:r. :; "'7 Fa11l!l'.EE V CEO 50 v 
.:r. :; 'Y ;$1 • -'"' - .A f!,1'1'l[fE VEBO 5 v 
::r v ::7 7mflfE Ic 100 mA 

----
.:r.:; 'Y 7'll!l'.Vit h -100 mA 

-------
::r 1/::7.?<;f'J,\l~ Pc 200 mW 

--~----- -------------
~-frf;-j){fiiUft TJ 125 oc 

---- --
-(!~F{fl/JUi£ Tstg -55~125 oc 

~~tf..J!flf•i~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol \ Test Condition 
------

::r v ::7 7 L ~ tl'!r'l'll'.Vit: Icao V ca=18V, h=O 
.;r:.. :; "7 L~ttir·~mt: hao VEn=5V, Ic=O 

------ --- ---~-

@:Vit:'l'll'.Vif-J:t'irpi\-1¥ * hFE VCE=6V, Ic=2mA 
-------- -----

:1 v ::7 ;$< • .::c.:; "' 7 Fa1~%il'llfE VcE(sat) Ic=lOOmA, ln=lOmA 
-------

.......::-;;t.. • .:r.:; 'Y ;$< f!,1'flfE VaE VcE=lV, Ic=lOOmA 
-------- ------

1- 7 '/:; :/ a :,; J\'il¥Bi:~ h VcE=6V, Ic=lmA 
------------ - ------

::r v ::7 7 l±\1J~jj: Cob VcE=6V, h=O, f=lMHz 

NF(l) VcE=6V, Ic=O.lmA, f=lOHz 
Rg=lOkQ 

*1£1'.ftit~ VcE=6V; Ic=O.lmA, f=lOOHz N;F(2) Rg=lOkQ 

* hFE ~CJ: I) T°~O) J: 5 rC7J-1l& L, !J\l.r:\1~:lf, L°"( ;l; fJ -:J:-t. 
According to the value of h,E, the 2SC1000© is classified as follows. 

Classification I Min. I Max. 

2SclooocG)-GR j 200 j 400 
2SCIOOO(c,tl-BL --3-50 _____ 700 
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Industrial Applications 

Unit in mm 

1. Emitter 
2. Collector 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-58 

Min. Typ. Max. Unit 
- . 

- - 0.1 µA 
----

- - 0.1 µA 
200 - 700 

- - 0.6 v 
- 0.7 1.0 v 
- 80 - MHz 

- 6 10 pF 

- - 10 dB 

- - 2 dB 



2SC1000® 
h ;E~ h Parameter (Typ.) 

(::r. ~,. 3t?~:im, Common Emitter, VcE=6V, h:=-lmA, f=270Hz, Ta=25°C) 

Characteristic Symbol ClOOO(Gl-GR ClOOO@J-BL Unit 

A)J 1 :/ e_· - If :/A Cl:l:l::bfil*fr) hie 

'J'@'.EEJ!ff.ilft;:fi C.A::btlfl:liJl) hre 

~i'JfE~~lil* Cl:l:l::tJJ,orH10 hre 
-----· 

l:i:l)J7 f ~fl :/A CA::b~fl:liJl) hoe 

~ 
-" 

tie 
~ 
l1' 
M 
~ 
"5 
l@i 

10000 

1000 

100 

Static Characteristics 

IS o 

-"'!-2~ W.it~0 Is ~~~__J 0 
" 1i 7 /~ 1 /

0
,; 

1------4-+-l---+---+-+--+--I0.2 r•l'il!'.1£ VcE (V) 
::;;: 

I----<--+---+---+---+--+-+-< 0. 4 ~ ~ 
~5VJ "' i:l "- 2 ., :?JJIUl!l Vn: = 2 · .j..-)-1 " > 

0.6 ~ Common 

P--+--l----1--1---+--+--+--l 

t< 1±1 Emitter 
I~ 0.8 '( Ta=25'C 

1----+--+-+-++l++t--+--l--H+Hft---+-t-H Common Emitter 
1-----+--+-+-++1+11--+--l-H+H.+t-·--+--+-H Vo:= 5V 
---i-+-++1++1+----i-+-1-++J.J.1+----+-+-H Ta= 25'C -

f---- --; 

30 
0.01 0.1 10 100 

:J v ;7 .ntm~ Ic (mA) 
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-- . ·-·--------
7.5 15 kQ 

6.2 13 X 10-5 

280 530 

6.4 13 µrJ 

lc--VcE (Low Voltage, Low Current Region) 
7 

f---T1 ~T,}':jj:'J~ 
Common Emitter 

6 f---Ta=25'C 9 J--j 

.r- 8 
5 

vi-- 7 

4 
,,,...... 

6 +----

5 
3 

4 -

2 3-I--

2 
1 

IB=lµA 

0 
0 2 .3 4 

0 
5 6 

:Jv;7}'·12·y;9rJ!'lltEE VcE (V) 

h Parametet"--VcE 
1000'E1--E·EHE==:J=a=a:nrr=:.==ErE-l--nllJ .. ---1---J-. 

l·+-+-H-+----+---+--+-+--1-++++- hte 4-~- · 

5001---

3001-- +-- -1 ~ ·; :9J1Ut!l 
11--·--'----'---'--'-'-"-l-W- Common Emitter 

I\ IE=--lmA 

100 i:::tt:Jjj:L\_±=±=:l=t±±±ttt= f = 270Hz __ -\\: +- +---Ta= 25'C <-·- - .. 

~ +-----+==+-- -
50 i--+--+- - +---- ---+-- +--

+-- "'i I ---!- ·-'-+-+-1-++1 

3011--+++-f-l---~~l.----l-l.--l--H-l-l-l------l----l~-+-+-H-1~ 

I'\.]'-. ~:..-Id 
LL-+--l-~±:~H1Tih,, ( x \~ 

10B=mt=:=:::::=t==l==t=ttm~""7~%:~fittl3 l-+-+-l~-+-----+----+--1--+-+-H.++--h_,~~µU).__J__J_J_j_j_~ 

3LLLLJ_L_ _ _L___L_J_LLLLl-1--..L-~-kL.i_LLIJ 
0.5 10 30 50 100 

::i v J ;}' • :L ~ '/ ;}' rJJ!lL1£ VcE ( v) 



2SC1000® 

16 

~ 
i:... 12 
z 

4 
j 

0 
0.5 

100 0 

0 50 

300 " .!--
}-

10 ob.. 

0 
t-t-

10 

1 -30 

h Parameter-IE 

~ 
.I. ~ ., ?fll:ti!! -
Common Emitter,-

'N VcE=6V 
. __ £=270Hz _ f:=::!= 

i;~'ETa-25"C 
.,..+.f. 

4-.~~ Lf ./oR"' / 

K 
~ 

1"" 

'--+z ~ 
~o'Z_ 

? 
-100 -300 -1000 

.I.~ ·1 :111!'.i.>iE IE (µA) 

NF-VcE 

-5000 

I I 

Ic=!OOµA 
f=lkHz +-

I Rg=lMO 

I 

t ' I 
I 

! i 1~ !O~k sooA 

!Ok 

3 IO 30 50 

NF-VcE 

Ic~IOOµA 
r-t-t-t+t----t---+-+-+--H-+++-f=i10Hz

1 
+-

20N-
R~f__l1\1b 

m- 16 t-t--tt++-~+--+--+-+-l-l-1-++---1--_j___j_J 
3 
i:... z 
~ 12i-t---t-t--i--r---t--+--+1-1---1-+-1-+-l-----i---l-_J_J 
!/,"; 
fl• 
'1Ji 

1--- lOOk -
Bt-t-H--tt--+---+--+-+-H-H+----1----1-_J_J 

::i v~ :1 • .:r. ~ ., :1 th111LfE VcE \V/ 

NF-VcE 

'iii' 
3 
i:... 12t-t-H-t+--+--+-1-+--+-+-l-l-+---.l---L--1..---l 
z t-t-i 

~ 
I 
Rg·~ 

~ ~· 8t-t-H-t+--+--+---ll-+--+-++++---+--+-l--I 
;!ii 

4t-t-H-++---+--+-+--+--+-+-+-++---+--+-L--l 
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2SC1000® 
Pc-Ta 

2501 T I l 1111 I IT Ti 

~ 
2001.-

.5 
ri'; 

50 
.JK 
~ I-

"' "' 10 ;:-, 0 
f1 

{:4J 
~ 

50 

o N'!:;:j 7¥ 

·\-.J~LUL~10~N:±:b!~~lilrTJJltl±Y1~T 
JOO 1000 '-'--' 

:J v ;7 )' ;'!,'.i!iE le (µA) 5000 

0 L-
0 25 
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2SC1001 ~y~~NPNI~9*~7&~~-~-~5~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

03~~~~m~W~~mc~mffm) 
O Land-Mobil RF Power Amplifier Circuit Applications (Low Supply Voltage use) 

• 470MHz -el. 5W (~I\!i) t±l::JJti>~ G:h ;J:-j-/1. 5W Typical Power 

Output at 470 MHz. 

• -n,ffi@~vc:tif:l@i<::·-t /Recommended for Frequency Multiplier. 

:!l::k'.lE~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
------ --·--- -

::z v 7 !:l • -"- 7.r.i911EE Vcao 40 v 
------

::zv7!:l·=" ,,, !:ifk911EE VcEO 20 
(RaE=lOQ) v 

VcER 40 

.:c. ~ ,,, !:l • -" - 7. ltW~EE VEBO 4 v 
------

::z v7!:llli5!E le 0.5 A 
;:c. ~ ,,,!:llllilt IE -0.5 A 
"-7.llffit Ia 0.2 A 

::z v7!:l:t!':I~ 
1 Ta=25°C 0.8 

Pc w l Tc=25°C 5 
--------

:J'iiiiril"ifni!.~ TJ 175 oc 
f*:fHffil.l'lt Tstg -65~175 oc 

~~1¥-.l~·li Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol \ 

::t v 7 !:l l--'f'WillifiE 

=" "'!:l l--'f'Will:ifiE 
::z v 7 !:l • -" - 7. F.fl~-f*~EE 

::z v7 !:l • =" ,,, !:l F.rJ~-f*llEE 

= " ,,, !:l • -" - 7. F.IJ~-f*~EE 

ll[ifrE'M':ifrE:lii$lii$ 
::z v 7 !:l • = " ,,, !:l fk9M!lflJ11EE 
" - 7. • = ~ ,,, !:l F.ii:M!lflJllEE 
r 7 ;/ 0: ,;..- a ;/ mJ~lfg[ 

::t v 7 !:l t±l::JJ~il: 

A:1J 1 ;/ 1::· - !:l' :/ 7. (~lft)(§ll) 

t±l :1J 'M': :1J 

Fig.I f=470MHz /:l:l}Jl1:1Jillll~@~i 

470MHz Po Test Circuit 

Icao 

hso 

BVcso 

BVCEo 

BVEBO 

hFE 

VcE(sat) 

VsE(sat) 

fT 

Cob 

Re(hie) 

Po(Fig.1) 

Output 

Test condition 

Vca=15V, h=O 

VEs=3V, Ic=O 

Ic=lmA, IE=O 

Ic=lOmA, la=O 

h=lmA, Ic=O 

VcE=5V, Ic=O.IA 

Ic=200mA, Ia=20mA 

Ic=200mA, IB=20mA 

VcE=lOV, h=-50mA 

Vcs=lOV, h=O, f=lMHz 
VcE=lOV, h=-50mA, 
f=470MHz 
t=470MHz~:i co=12.6V, 
P1=0.3W, 7J 60% 

Min. 

-
-

40 

20 

4.0 

20 

-
-
-
-

-

1.2 

I 

I 
I 
I 

Lc3
e"
4

: L,c,flI_z, "05"on L,: O.SmmHlU ., >;-il,~lil, N:l' 6mm, rl(ff6mm, 27 -:-­
L,: LOmmHV ., ~t•1¥Ji<, kt<25m'm, 7, f >-- f 
L,: LOmmHJU ·1 ~Zl•J¥~t. K t<20mm 
L.,L,: RFC 
C,: IOpF 
C,: 30pF 

~ c,: 25pF 
,, C, : 25pF 

C,: 30pF 
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Industrial Applicaltions 
Unit in mm 

9.39¢ Max 

1.. Emitter (Case) 
2. Base 
3. Collect~r 

JEDEC T0-39 

EIAJ TC-5, TB-SB 

TOSHIBA 2-SM 

Typ. \ Max. I Unit 
--- --~ 

- 1 µA 
- 10 µA 

- - v 
- - v 
- - v 
- - -
- 0.5 v 
- 1.2 v 

700 - MHz 

6.5 10 pF 

25 50 Q 

1.5 - w 



< 

s 
~ 
~~ 

"' "' "' n 

0.5 

0.4 

0.3 

0.2 

lc-VcE 

l.d 9 + m-E-+--l--<C-J--+-l-'.:: 1 ~ ? 1i1oJ-., 
A-1 -8 +-1-*1-_:1 J 1:~'.\_=~s·c;_ -1~ 

z :r 1·-t--1--f--l--,--l--l-.+-i,-J-- i- t-i-1 

,_.,_-+-+--i---'--.' -_ -'-6.-"-±'I_ -[--i -l-f--1- :~ 

-1-+-H -l--H ~ - 4-~-+-l--l--+-l--l--1-~-l--J-- H--1 

tt-tt!:t=J::ttt!j:::ttf3-l-+-+--l-l-+-+-+-l---l-I~ 
~ -tri~~'--'---'-_.__1-L_l __ L __ -J- - -H 

0. l tJ-+--+--+-+->---1--1-- .. f-1--12 

1-+-J--,f-+-~·- - - - I I - I H = l~AH -i-+--f--+-l 

ot--+-J -+-- _ _,__-1-4__,___.__,__,__-1--,--+--'--"--i"--i-'-o!-C-H-+-+--
0 10 15 20 25 

:J v J }' ' 1 ~ •y }' r"~'<itJ± V CE ( V) 

Ic=50mA 
Ta=50°C 

----+---1-1 -ijl 
100 

~ 80 

.'? 
M- 60 

iR 

"' "' ,, 40 
fl 

20 
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} 
+ii-
!!!! 
:It' 
~ 
$!11 
l>J 
~ 

2:-
0 

0. 

.f:: 
f;a' 
.f:: 
33 

2SC1001 

50 0 

300 
r-+-+-+-++"I1H--+--+--1--1--!-1-1-1-+----1---1 I.;;;;r;&-
1---i-+-i-+-H]+----1-----1--1--t--!-+--1--l-1---l--vcE =5V 

~i I 

100 
'--+-I 

50 

30 i--

::> v :7 ;9 '.t'.ifi( le (mA) 

Cob, CTrVR 

100 l_::ji 1------1 -- t----· H f =!MHz p 1--H !-- Ta =25'C 
H 

50 -H 
-

30 1-11..: 
I ~""0) 

1-1 

1"="'~~---'---=--'---'=-'--'--'-LI---'----1--'---' 
0.5 10 30 50 

i!i\:~1± VR (V) 

1.0H-++-t-+-+-iH-++-t-+-+-lH-+++-+-+-lH-+++-+-+-ll-l-+-'-1 
l-l-i-+-l-+~A~4-l-+--+++-++-+-+--H--~-t--!-l-H-+-+~-l-J 
t-H --+.wil#-+-1--H-+-+-t--1--1-iH-+-++-+-l-H-+-+-t--!-l--H-l 
1--+-I !hf 
H i-f' 1--1.-+-l-+-+-+-l-l-H-+-+-+-1-+--H-+-+-+-1-+--+++-+-l 

0. 5 H-++-!-~-+-lH-++-t--!-+-ll-l-+++-+-+-1-+--+++-+-+-11-l-+-'-' 
H H--:r 

I 
OH-++-+-lI-+-H-+-+-+-l-+-H-+-+-H-+--H-++-+-l-+-1-1-l 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 
A.;!J'llttl P; (W) 



2SC1001 

3.0 

2.5 

2.0 

§ 
~ 

" -R 
5 lZ 

.I-" 
;~ 
;e 

1. 
y 

0 k 
'i. 

0. 5 

0 
10 

Po-Voe 

m~~J:.: 
TI f =470MHz~:: 

l2~ Vee =12.6V _ 
Ta=25"C .-

I 

I p: 0.5 

~ 
' 
I 

I 0.3 
: 
;p 

I 

' 

' 
I 

' 
0.1 

I 

' .?i. 
12 c;: 14 16 18 20 

lldii\ltl:E Vee (V) 

1 .01!+!+:1::im:mrn::i::i=m:mrn::i::i=m:nlm::i::i=m 
6.011-1-.,_._....._. ......... ...._......._.,_._UU'-'--l .......... ..1-1-......_UU""'-' .......... ..l-l-.1-L.l-WU 

~ 5.0•t::t:j:j:j:tl:j:j:j:tt:J::ttttl::tttt±±ttt±±tttt±tttt±tl 
~ «' 4. 01--+-<'4--I ................. ....., ..................................... ......,_.,_.__,_,__,_,_ ........ ......,_.......__,_,__,_,_, 
l!.'! t-++-++->-t-+-++-1--'1~4f 
~ 3 .0Ea§3~~!!!EEE~~~~.1~JJJJJ:FJ?f1eeJJJJ:f:FJ?f1ettit:J 
~ ~f-+-l .......... -++++-.,_._,_,_.-l-'.,¥~"'--+-1--+-l-l'-'->-1--1--'-'-+-1--UUC-l-I_,.... 

:4, 2. o ................................ ++-...._,_,_._,_,_...._........,_..,_._,_,_,_,_........_......,_......._uu_....,_. 

$ 
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~~~~NPN:•ttt~~~~?~~A~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR (TENTATIVE) 2SC1004, 2SCl004·A 
osm."Tv ~~ittl:l:t.Jm Unit in mm 

O Black and White TV Vertical Output Applications 

• il1ljj!ijfE-C-i": V cno=llOOV (2SC1004) 

v CBO = 1500V (2SC1004A) 

V CER(sus) =700V (2SC1004) 

VcER(sus)=800V (2SC1004A) 

·~*1lfltfE;Ot{!£1,,: VcE(sat)=3.2V(Max.) 

:ft:;J;::'.IE'.*fi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

:::iv?!l·~-;r..im I 2SC1004 Veno 
1100 

'ilt!E 2SC1004A 1500 
:::iv?!I ·=~ ,,111m 12sc1004 700 
-<t ;r.. 7 1' :. :/ ?''-;:EE VcEB(sus) 
(RnE=220Q) Fig.1 2SC1004A 800 

= ~ ,, 11 • ~-;r..n.i·~EE VEBO 5 

::Iv !J !11ll'ift le 500 

Unit 

v 

v 

v 
mA 

1. Base 

25.0 Max 

21.0~Max 

2.. Emitter 
Collector (Case) 

JED EC T0-3 

EIAJ TC-3 TB-3 = ~ "'!l'iill'ift IE -500 mA 
TOSHIBA 2-19 C 

::Iv !l !l:m~ Pc 50 w (Tc=25°C) 

~it'lfilfljil.Ji: TJ 

lli!:ff'.U Tstg 

150 ·c 
·c 

7 !J -12:"'}- 9 I~ AC42C ~~)ff 

Mounting Kit No. AC42C 
-65~150 

-~~!l<ifM: Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition Min. Typ. Max. 

:::I v ? !I L. '!" ll\fi'ltV!E Icno Vcn=500V, IE=O - - 10 

=~"'!I L'!"ll\fi'ltl'ift IEBO VEn=5V, lc=O - - 5 

it!Vlt:Mvtt•$ 
hFE(l) VcE=15V, Ic=150mA 30 70 160 

hFE(2) VcE=15V, lc=50mA 20 - -
:::1 v !l !I • = ~ ,, !I !m~*1:J'ltEE VcE(sat) lc=150mA, In=15mA - - 3.2 

~ - ;r.. • = ~ "' 11 r.fl~ifJJ'ltEE VaE(sat) lc=150mA; la=15mA - - 2.5 

1- 7 :/ !/ -;.- " :/ Jli'lillt~ fT VcE=15V, h=-0.2A - 5.5 -

Fig. 1 :::i v !J !I • = ~ ,, !I rdl-IT ;r.. 7 -1 :. :/ ?''ltEEill!l~@I~ 

Va~ a(sus) Test Circuit 

lJ\IJI< ~· 7 ;- ;; ;i.? 
:>t ;,- "X!filliA.:h *ill'lv- TUT 

Mercury Relay Channel X to Oscilloscope 

c :>t ;,- o Y$di.A.;IJ 
Channel Y to Oscilloscope 

(r!! :>t "t:1 c: 
JJ0.s1t l§ ;1.::J-~ 

A'}J 
50Hz 

Common 

+ - "'""'7-;<.ili!l'f 
GV 3000 

< 
.5 
~ 

~ 
llm1 
~ 

II-. 
~ 

n 

1sorr-------~ 

100 

50 

0 
0 

I 

\B 'A --------------------------T---- --• 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 

500 800 VcEa< .. •> 
::I V ? ? " .L > •/ ?r.lJ'iltJ± V CE ( V) 

::iv?? t:-?ill'.illtH50mAilltt, 
lOOmAl.:~t, 9l!. ~ift•J~t"o 

The .sustaining voltage V CER(sus) is acceptable when the 
trace foils to the right and ·above point •s• 
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Unit 

µA 
mA 

v 
v 

MHz 



2SC1004, 2SC1004A 

1000 

500 

J aoo 

-Iii­
~ 

~ 100 

! 0 

oc..:--

1 0 
1 

Static Characteristics 

200 ' 

le lmA 

0 

~-A I~ (tnA 
0 200 400 600 
:iv?? ·o:.!·Y!'Un'olt!I 

VcE (V) 

3 

J.-

"'' •y ?tlil1!!. 
Ta 25"C 

::i= "'~ .,y1u1i= 
VcE 15V -
Ta=25"C ,-

--= R--' - I--' ~ 

"\ 
1 

5 10 30 50 100 300 500 
::i v1 ?'llli!i Ic (mA) 

, '',: 

Ic-VcE (Low Voltage Region) 
600 

~l1!! 
50 

+--Ta 2s·c 12.-
0 10-- i! 

6 
0 

< 
.§; 40 

'-' ·-

r: 

-a26-

0 

' 

0 I e- 2mA 

10 0 

0 0-
0 IO ro • w w ~ 70 

::iv? ;9 • .:i:. ~ ., ;?fi\J'i!tEE Ve• (V) 

Pc-Tc 

sol-l-.W..1-L-1'--1---+--l---l--+-1-+-H-H--H-++++++-t-t--H-H 

~ 
~ 401-i-.W.-l---l--l--+--l---l-~-+-H--H-++++++++--H--H-H 

~ 
~ Hl-l--·-l--l-1--1--+--l---il-++4-1-:[S;Pkl'\l+-l-t-+--t+-'H--t-t--r-t-t--rt---J * 301-L-L.l.-W-1--W---l---i-l-1-+-1-+J"J~:[S;.-i--+-+-1-+4-L-'-'--!-!-_,__,~ 
~ J'S 

~ : 20LL-U-l-'-1-+--l---l-l--l-+-+-+-1-+-+-++>t.-'K.-!1S-l-H--t-t-H-H 

~LLL1.Ll25,J...J_LL5h0.LJ...L.l~75:;-LLL~l+.OO;-l-L...L:..Jl~2~5L...l-~150 
7-.:t.i.\t!!\: Tc ("C) 



~U~~NPN~~g·~7~~~-~-~~~~~g 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

OVHF~~::fJ!~~i.Jfl (~~.EE) 011'~,mli.!UU'i!!Hl'"CCT)f~JfliJriiJn~c·t' 

O VHF Power Amplifiers Applications (High Voltage) 

O RF Wide-Band Amplifiers. 

• 175MHz "C:·!±l)J40WW G;h ;J:-J-: 

'ii::1J;fiJ}-!t (GP(l)) = 6. Od B (V cc= 28V) 

• 220MHz "t"!±l:JJ32Wt~· G;h i 't : 
'i'l1:1J;fijf{~ (GP(2)) =3.6dB (Vcc=28V) 

• 7-.?l"' 1-'iJ\:i vY ?I· .:r. ~"'?I· "'-7-.iJ•G*frl*1''tt;h-C1,,;oJ,!;,C%lHt.ibt>0 
Iv AB~. A*& rl)@)}jV;~:;IJJ~1plJ~ic~.i@"t"'t. 

~::k::lE~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
-~--· 

:::rv!J?l • "' - 7-. Fa11't!E Veno 65 v 
::iv!J?l "' ?I Fa9'fltB: 

-------
.:i::. ~ VcER 65 v ~_,.,_=l_Q__q_) 

::zv!J?l ,:i:.. ~ "' ?I Fa9,_'1iEE V CEO 35 v 
.::c. ~ 

'Y "' 
• "' - 7. f1'i9'EtEE VEBO 4 v 

:1 v y ?l 'i'l'\'.V!E le 

~~ ---· 
.::c. ~ "' 91 mm h 
:1 \/ y 9'1Jil*: (Tc=25°C) Pc w 
j;)!fl gf)lJiilf:lt TJ 175 

I 
oc 

fMHlffi.tft Tstg -65~175 oc 

~5{(1¥-J~M: Electrical Characteristics (Ta=25° C) 

2SC107l 
jif~I*Jfl 

Industrial Applications 

Unit in mm 

1. Emitter 
2. Base 
:1. Collector 

.JF.DEC 

EIAJ 

TOSHIBA 2-15 C 

Characteristic Symbol Test condition Min. Typ. I Max. I Unit 
----~-------

::! v Y 91 L~WT'~V!E IcEo VcE=20V, h=O I il=:O mA 

__ ::Z_l.'_~~-· _.--.._· -_7-.-::_r_J. __ ~-lllf:~--1*-__ ,-::_~---EE-=----_-_-_-1--B-V--c-so-- --II-cc-= 110. om--~AA, ,RIEE-B~ol_O _ -Q-----1----6655 -_ 1-- -_ =-~v--
:1 v Y 91 • .:r. ~ "' 91 Frnlllf:1*1W_: BV cER = _ = 
::i vY 91 • .:r. ~ "'91Fa1illf,tJ:_"_i@. ___ E_E _______ B_V_c_Eo--1--I-c-=lOmA-,-I;-~o-------i----3s---=-1~-1 V 

__::=- ~ _'_" _91_·_.--.._·-~- ;7-.r .. i~tk'&tfr --- --BV-EBO ___ l_E_-_ \~A_--=_. -=-l-c=-___ o_ -------1~-~---0=04= - = -= 1,··-~ 
I!'l~Vft:ftVIE:l:\!!$lil* hFE V cE = lOV, le= lA _ 

-----------------1-----1-- -- ·~--- --------1---

::Z \/ Y !J • .:r.~"'9'F .. 1Mil%1l'llEE VcE(sat) lc=lA,h=O.lA 1.7 V 
----1------1-----------·--------1---- -------------

]- 7 :/;/-;,-a :/JI-(]¥&:~ fT VcE=20V, Ic=0.2A 150 MHz 

J..::IH ye_•-91Y7-. (~~fl!l) Re(hio) VcE=28V, f=_1_75_1\f~z _______ , ___ l, __ ~_4_.o_==--=-Q-_-
::z v Y 91 !±l:1J~li!: Cob V ca=20V, h=O, f=lMHz 45 55 pF 

---------!-----1-: 
lli:JJ'ii[)J (Fig.I) Po(l) V~~=28V-;-T,;Tl5MHz-,-------4-0-- 42 W 

_______ , _____ , __ !}_==._lQ}Y. _>7~60_2o'_ _ _________ , _____ ----------
lli:1J'l¥!::1J (Fig.I) Po(Z) Vcc=28V, f=220MHz, 

Pr=l4W, r/>55% 
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2SC1077 
Fig. 1 l:ll:t.J~:t.Jlftil~ffilfl& 

Po(l), Po(2) Test Circuit 

Input ((. l>--M'O..._.rllmf'.--.--1 -Jl!L-.f00lf'--..--<6i Output 
Z1=50!l Z1.=50Q 

-40pF 

Po(!) f=l75MHz">'&fi-
Lt : l.2mqri, jHJ .. ,, ~lilil$.(Silver Plated Copper Wire), UlJD, 2T, 2P 
LJ : l.2111mqri, $.I ~,, ""jffflA(Silver Plated Copper Wire). IOJD, 2T, 2P 
La : l.211mu/1, ill.I . .,, ~ir4*'il(Silver Plated Copper Wire), lOID, 2T; 2P 
C1 : IOOpF 0.02,uF l.OpF 

RFC1: 0.Smljl;, :r..7 ;l J!.-jp!]IQ.(F.namel Coated Copper Wire), SID, lST 

RFCz: O.&ntq'I, i-t-JJVlf*'A(Enamel Coated Copper Wire), 61D, 15T 
Po(2} f=220MHzCTJJP,fr 

Lt : l.Z..~, lllJ ., ~ll!ll!(Silver Plated Copper Wire), 10!0, IT, 2P 
Lz : l.2m<Ji, atiJ "J ::i-iA,jgjl(Silver Plated Copper Wire}, lOID, 2T, 2P 
Le : l.2ll'lm¢, §!!I..., ~&J;~(Silver Plated Copper Wire), 1010, 
C1 : IOOpF 0.02pF l.OpF 
.RFC1: O.Smmq'I, :r..T ;I X.-j:RjQ(F.namel Coated Copper Wire). 810, JST 

RFC:: 0.S.mf/J, .x.-J- ;I JL-jfij"-(Enamel Coated Copper Wire), 6ID, 15T 

[ff I IT I 1 I 
> 120 
::i 

::r.. ~.,.?~:Ill!. 

Common Emitter 
lc=lOmA ~ 100 

l±l 
lliil 
:ii'. 

"' 
80 

60 

>l 40 

"' "' 20 
.:i. 

n o 
5 10 

Ta=25'C 

~ 
"f.... 

30 50 100 300 500 lk 3k 5k lOk 

1---t--t-1H-+++H--+-+-t-+-+tttt- 1 /_, ~ ~~ I 11_ 

300 Common Emitte~ 
Vc&=lOV 

1 100 Ta=2s·c 

~ 50~~~~~~~~~~~~~~~!!~ ! 1--+-+-!-++l+H~.-+--J-+-lf-+-t++t-~--t---t-+t-t+i+I 
~ 3ol---l--1--W--J...U+l--..j'--J--i-ldJ+l+-""""=t=t=f=t!'+.ij.j 

= -i--H-1 ~ -t-t+"1 

§ 

10·~~00~~00ll~Bm 
~~o~--J....~3~0......,,50,........~1~00.,..__._~3~00""""so~o~.~1A=--~~3~A:-'-;:5A'7'"'~1~0A 

30 0 

10 0 
t-

0 

0 

5 
0.5 

80 

iii- 40 
~ 
<jn 
~ 20 

0 

1 

::> v? .?ltiilf le (mA) 

~-;t.j~.li!!, 

Common Base 

f=lMHz 
IE= 0 
Ta=25'C - 1-t:: 

3 5 10 30 50 100 

i!t!± Vn (V) 

Po,7]-f 

Vcc=28V 
l--+-+--t--+--l'-----l-+-Ta=25'C -1 

lOt--t-+---t--+-+-+--l~l-+-+-+--1 

0 
13~0:-'-~1~50:::-'--:-:lJ~0-'-~1~90:-'--2~.1~0-'--2~30,_,._2~50 

NiJIJl(~ f (MHz) 
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0 

Po-Yeo 

60 
1-P;=lOW 
1-Ta=25"C 

~Vcc=28Vc· 
1-.illll~r.'K 

~ ~ ~\)~ 
~9 

50 

1-1 
121 i.,... 

I' ...... 

~ ...... 
J..-1 

"""' ~ ._,.... 
....+-" 

J.d"'1 
20 

10 
20 22 24 26 

25 

1l$.i!ll&: v cc ( v ) 

Pc-Ta 

60 75 100 

llll!Jlil.i.IJl'. Ta rel 

......, 

\1~ 

220 

• 30 

125 150 175 

100 

~ 80 
~ 

20 
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Po, 7)e-P1 

SO T=175Mliz 
t-- -+--+---t-+---1--1--1---+--I 

Ta=25"C k:_ Vcc=28V 
451--~-~--+--+--+-~lr-.../lf--l--l--t--I 

r- --- -- '1c __,___,_,__,,..V---< l~+--+--+---1 

lZ I-~ 
~ 40 [Z] y 

1s.___,__.__,____.._.___,__~_.____..~.__~ 

3 5 7 9 11 13 15 

A:IJ'if.:tJ P;(W) 



2_ SC:l079 2SC1080 . . . - ., - -- . ' ~U~~NPN2-~ft>~~~?~~A~ 
SILIOON NPN TRIPLE DIFEUSED MF.SA TRANSISTOR 

O'(lf l!J~ II ::t.J:titili JI'! 
0 High Power· Amplifier Applications 

• :z v? Pl':m~ti•::k~lt': Pc=lOOW (Tc=25°C) 

• ilffii!utEEC:i": VcEo=120V (2SC1079) 

VcEo=lOOV (2SC1080) 

:ft*~*' Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

:z v? Pl' • -"-.Allai'itEE I 2SC1079 
2SC1080 

Vcso 

:zv?f;l·=<,,f;llllJ I 2SC1079 
'm'.EE 2SC1080 

VcEo 
---

.:r. < .,, Pl' • -"-.Ar .. i11a: VEBO 

:z v? f;l 'jf;Vlt; le 
.:r. < "f;l f[Vf[ JE 

:z v? Pl'm5'<: (Tc=25°C) Pc 

~-&ffililffi.lft TJ 
------

l*ffilffi.!Jt Tstg 

Rating 

150 

110 

120 

100 

5 

12 

-12 

100 

150 

-65-150 

'ilsntlt.J~M: Electrical Characteristics (Ta=25°C) 

Unit 
,_ 

v 

v 

v 
----
A ---
A -----
w 
·c 
·c 

Characteristic Symbol Test condition 

:z v !I f;l L-.,..JJ;1i'f[Vlt; Icso V cs=50V, h=O 
---·-··----

= < ,, f;l l-1'Wi'itVl1: IEBO VEs=5V, Ic=O 
I----

hFE(l) * VcE=5V, lc=2A 
wUJlt'ltliltJ~IPi* 

hFE(2) VcE=5V, lc=lOA 
--- ------

:z v !I Pl' • = < ,, f;l r.,if!2!'f!J'itEE VcE(sat) Ic=lOA, la=lA ---
~-A.=• ,, f;lrJJma: VeE VcE=5V, lc=lOA 

----·--
r 7 Y ;; ,;.- ,, :/ f,f]r1Ufl: fT V cE=5V, lc=2A 

------------- ---
:z v !I f;i l:f:l/J~il: Cob Vce=lOV, IE=O, f=lMHz 

* hFE(1) tc. J: 1J r~V') J: ? tc.71~ L-. m&li;iib~ L "( ;1; 1J "£-t. 
According to the value of h,6 (1), the 2SC1079 and 2SC1080 are classified as follows. 

Classification Min. Max. 
2SC1079-R 40 80 2SC1080-R 
2SC1079-Y 70 140 2SC1080-Y 

-330----

Min. 

-
-
40 

20 

-
-
-

-
-

Unit in mm 

1. Base 
2. Emitter 

Collector{ Case) 

JED EC T0-3 

EIAJ TC-3, TB-3 

TOS!llBA 2-l9A 

7 7-lz.~ 9 f~ AC6C ~iil.ffl 

Mounting Kit No. AC6C 

Typ. Max. Unit 

- 100 µA 

- 100 µA 

- 140 

- -
- 3.0 v 

1. 7 2.5 v 
4 - MHz 

:)50 - pF 



Static Characteristics 

lc-VeE 

;r.' ~?it:Ji!l 
Ta =25'C 

121--- .:i:.' ., ?lll:fl!l v 
I-- Common Emitter-+-+---+--+-~J2,,_;---+--+-+---+--< 

10 :=: Vc,=5V lZ 
t-----Ta=25"C 

< 81--1---+-+-+-+-+-+-+-+-+-tl-~+-1--l---+--i--1---+--iH 

t--t--~+-+~-+-+---t-tiif+---f-+-+--t-++--+--t-1 
1\5 61--i----l---+-!-i---+-l-H--1--1-H-l-+-H-l---H ~ 
"' "' ~ 

7 

n 4!-1----l----l-H--+-l-~--+-l-H-l-+-H-l---H 

r/_ !-+--+--+- ----1----4-+--ll--H---1--l-f-+----t-l-t-+-+­
t-t--r-t- -~-l-+-l-+-1-+-f-l--l-t-t-1-+-t-i 

2!-i---+-+-+-+--l-H+--t---+-1--++-t-t-t---+-l-t-1 
t--t--l---t-4-+---+~1--1--1-f-+--+-1--t---+--it-r--t-H 
!-++- --1--!-+-'l----+---t-+--+-+---t-+--+-+-i-+-t-1 

or-+-+- -+--t-.L.2 
0 0.4 0.8 1.2 1.6 2.0 

Pc-Tc 

f--+-+-t--1-- -+-+-+-+-+---+-+---+--f-•-f--lf---l---t--l 

i' f-+-t---!-.-~-+~-~--t-f--1--l--+-++-+-+-t--1--i 
--;; 1001--+-+-.:+--t-1--\--t--t--t-+-+-+-+-+-t--t--t--t-""1"""1 
~ ~-~-+-~+--+-+-+-+--1----t-t-+--+-t---+-1 
~ f--+-+- -~1-'-~l""--+--+-+-+---+-+-+---+--+-r-+-+--t--tH 
~ I'-
; 501--1--1-4-+--+--+-+-h.,..__,.,,,i-....1-t-+_-+--+--+-+-+-i--t-r-t 

$.; 1' 
I" 

2SC1079, 2SC1080 
lc-VcE (Low Voltage Region) 

}4r-T"]_-r. -,7_,7,--JT""~"T""-;J,"T" ---t-,-1-~.--+-,----+.,--+T---t-r_-;_~r +r -+.,----!-,.---'~-, 

Ta=25"C 

v 
2 ~ 

oll'++-1-+--t-1-+-+---+-+--+---tr+-+--t-+--+--to 
0 5 

1000 _·- i=·-c 

--\--
500 -----1--1 -

1--

- +--1---1- _:t~:tj+l= ____ =+h=!-=Common Emitter· 

----f--o-J-f---H-H+t--- - -y rn = 5V 
!:! 300 ---!-+- - - Ta=25"C ... 
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:1-:::­
f--

.. \==t= 
[' 

1:.~:~+-::+-~~tJ~-~--~-;~=-~=~~~~-:~-~-=~~~--~!=~~---~-~~~j-~~;~ 
0.01 0.03 0.05 0.1 0.3 0.5 I 3 5 IO 30 

:i i.--7 ?"i!Wl le (A) 

so~~~~~-~-..--.-,.-........ .....--....,..-, 
'TJLLJl 11! Single Nonrepetitive--t--" 

30 1 Pulse -t--
Ic Max (Pulsed) ii! J_ _L jJ_ 

::i 1-- 7? • .:i:. ~ ·y? r.llltl± VcE (V) 



'2SC1120 ~ •J ::::i :.-NPN=r.t:'~.:t:-~ 7 J!,:fv-7~ t- ":.-~A~ 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

04000MHz 'I*. 31b1!U~~mfll±l:t.J~m (f.!f'l.EEflUJ!.Efl) 
O 400MHz Land-Mobil Radio RF Power Amplifier Applications (Low supply 

Voltage use) 

• 7' r !J ,, 7'71 :.;~?f.l!lltf:a:M L-C1,,J.'>f.:~Wl'.:t.JfUflttM.OdB (Typ.) 

.!:::k~"'· 
•470MHz "t:-4.0W (Typ.) l:l:!:t.JtM-@-l?f1:ii'". /4.0W Typical Power 

Output at 470MHz 

• """~ ,, 9'Wi'.i\liti>7'~,,, n;:::~it?i:~it-c1,,7.>t.:~lbf'Fii>'ie~-e-t. 
• 2.0-3.0W 31/J~~3ZS1151£1t ~Jilt:llllij!.ffl .!: L -C:iil'6@i"t:"i'". /Recommended 

for Land-Mobile Radio Power Amplifier, (2.0W to 3.0W) 

•*~*3 Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating , Unit 

::z v!' t;z • ""'-7-l'MlMEE Vceo 35 v 
::Zl/!'~·.:r.~,,9' l ReE=oo VcEo 20 
rmma: v 

ReE=lOQ VcER 35 

.:r.~,,, t;z • ""'-;<..fMlfi'.EE VEBO 4 v 
::z I/!' ~ ftlilt le 1.5 A 

.:r.~ .,t;zf![Vlt IE -1.5 A 

::z v !' ~m9<;; I Tc=25°C Pc 10 w 
~it'tlBmlli: TJ 175 oc 
f*:ffmlli: Tstg -65-175 oc 

tlUfi~!f>ij:ffi: Electrical Characteristics (Ta =25° C) 

Characteristic Symbol Test condition I Min. 

::z v!' ~ L~tl!JT'ili)ft: 

.:r.~,,, ~ L~tl!!Ttlti5ft: 

::z v? t;z. ""'-7-l'Mlll/f:f*'ilEE 

::z v !! ~ • .:r. ~ ,,, t;z fMlJi$f*'lilEE 

.:r. ~ ,,, ~ • ""'-7-fMlll/f:{;l('lilEE 

j~:l'!lt'iili5ft::lll•i* * 
::z v !! ~ • .:r. ~ ,, t;z fMlf@:¥1JU 

r 7 ;.; :; -;_, ,, no~i!I: 

::z I/ !' ~ 1:1:!:1J~:.I: 

J...1.J 1 ;.; 1::.· - 11· :.; 7- &!i!l:mD 

lf!)Jft)J Fig.1 

ft:1JfUtlt 

• Pulse test, pulse width~IOOµs, 

Duty Cycle<3.0% 

lceo 

ICEO 

heo 

BVceo 

BVCEO 

BVEBO 

hFE 

VcE(sat) 

fT 

Cob 

Re(h1e) 

Po 

GP 

Vce=15V, h=O -
VcE=15V, le=O -
VEe=3V, lc=O -
lc=lmA, h=O 35 

lc=lOmA, le=O 20 

IE=lmA, lc=O 4.0 

VcE=5V, lc=0.5A 20 

lc=400mA, le=40mA -
VcE=lOV, IE=-0.lA 400 

Vce=lOV, IE=O, f=lMHz -
VcE=lOV, IE=-50mA 
f=470MHz -
Vcc=l2.6V, -Pi=lW 3.5 f=470MHz, 'IJ~60% 
fi'iJ J:: 5.4 
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immI~m 
Industrial Applications 

Unit in mm 

® 
~-------'[ 

!. Emitter (Stud) 
2. Base 
3. Collector 

JED EC 

EIAJ 

TOSHIBA 2-10 A 

Typ. Max. Unit 

- 5.0 µA 
- 50 µA 
- 50 µA 
- - v 
- - v 
- - v 
40 - ---
- 0.70 v 

700 - MHz 

8 15 pF 

20 40 Q 

4.0 - w 
6.0 - dB 



Fig.1 f±l:tJ~:tJ;J!i]'.iE@l~ Po Test Circuit 

rrcc, c 
r· I 

hFF;-fo 

50f----1--l----l--+--j-.\--l-+-ll 1---+--+----l--+~-

1~~0---'---,3~0--'--±5oz-'-..w..~1+00,,-----'----...,3~070-+-~so~o.LJ...J.,J,.J1000 

:J v ;7 ?'il.:tt le (mA) 

le =IOmA 
Ta~25'C -

~ 1201---t-H-+--H-ttt--+--l-+-l'-H++-!--+--1--l--l-l+++I 
:0--

~ 1001----+-t---t-+-l+ttt--+--+-+-1-H++-1--+--l--l--l-l+++I 
;.;' 
BJ 
• 801----J-t---t-+-r+ttt---t---t--t-l-+t++-!--+--1--l--l-l-H-H 
~ I 

~ Gor-----t---1-++++H+--f--+--+-H-+T+l+--+---+--+-l-1-<-1-1-1 

~ 40!-----l~+--+-+--+-+++l'-""1~4+---H-l-!-+++l--+--_~~-+J-1-1--l-l-i-I 
;., 

n 201----+-H--++-++-t+--+--+--+-'-H-H-1--+-~-l-l--l-l-i-I 

-r---->- ± 
~~o-~~a~o__._,5~0~+.10~0--'-~ao~o-'-sof--oU--1.~1-k--'--a~k_,_,5__uk_.LJ_JlOk 

2SC1120 

L 1 1.6mmHIU •y Jtjll/il., ::i 1 Jvtl'! 7 .Omm;, 1/2?- :.-
L, 1.2mmf;\il.;1 ·Y ltill/il., ::i 1 lvtl'!lO.Omm~, 1.1/2?-:.-
L, 1.6mmH!U ·Y ltif•lil.. ::i 1 lvff;lO.Omm;, 1/2?- :-
RFC, 0.7mm;.:r.-t-;11vi1!/il., =i11vtl'! 7.0mm;. 6?°-:.­
RFC, 0.7mm;1-t-; lvil!liil., =i 1 Jvtl'! 7.0mm;, 20?-:.-

C,, c,,C,: lOpF 
C,,C, : 30pF 
C, : 0.02µF, 5µF 
C, :1000pF(;til!ilf3) 
C, : 0.02µF 

VcE (sat)-lc 

i. 0c=:==i==i==EffEEH===t:==r~:;?tfM1 ~- ~= .:L .'; •y ?{till!! 
f--1'---+--+--+-+-++-1+---+-___j I c / I B ~ 10 

~ o. 5 ------J--t----t----t-t--ttl'-t-----1-----l--Tr:a....,=_-2.;.-5,·c~.-1 
> -----+--4---+-l-I--+ 

~ 0. 3 t----+--+-+-+-+-++++----'1-----1---l---l----1--l-
li<° 
!ill 
~ 

"' 
0. 1 f-------j 

f---

"' 0.05 
-' 

----+---H- ·t--t·!---1---+--l-+-++f--H 

n 
O.O\~o---'--.,3~0--'-~5~0-+-L..L~lOLO---L-3~00__J_5JO_OLJ.Jl_.J.JOOO 

::iv 7 ?»!We le (mA) 

lO :T ~------_ ----1---""'t- w.-· t-----1-- f-+-f-­h -----+--+--;~- 1-

q~ .:.::::::=f----+--!-1-- if~--- - f"'- -

,~1tt I .. 111-===,t 
0.5 10 30 50 10() 

(V) 
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2SC1120 
Po-Vee 

5. 
6~ I I f.ll1 

f 470MHz 
81-lilll\1:.<'.i:: Vee 12.6V µ ""'.'!: 4. 

-R 3. .., 
-R 

0 

2 

;a 2.4 

1.6 

H ·p 
Ja 

E 

.!-

\'' 
\. 
I 

' 
' I -' o.7 
' 
' J11.\i 

' :::r 
' 
: o1.3 

~--
. 0.8 

9 

+- ' :::r 
' 

'.i :::r 

'100 

80 

~ .,. 60 
f!!-
~ 
~a 40 
~ 

20 

0 

(Fig. 2) 

L, ... 
I., 
L, 
L, 

10 11 12 13 14 15 16 

~~ 

~ 
-R 
llm1 
-R 

. ;a 

Wll'~l.( 

~~'lltl± Vee (V) 

4 .. 0 '• 
h - i...-- t--...... 

P. -- 7 ~-r---..1... 
3. 51- 1/ -- - - - -¥--1_,,..<::+--+---ir--.......:=:...i 

'VvV 

2.0 lZ 
t.51--l-J71..,..2<-+-1---i---1---1~ 

1----t------i---t---+-Vcc =lOV !-::-=-1 
f~-- --:..::--\__ 12.6 

l.OJ--t---1--=i'~~=~~-*=--l --- -~ .:-~~--= 
0.51--1--+-1--+-+..:.14.:..+--i-::16:.....i 

00~_...-o~.~1-'---~o~.2~_--'-~o~.3,..--1--oJ.4 
A.:tJ'lt:tJ P, (W) 

P.A P.A 
2sc1001-2sc1120 
£=470MHz .7. r v- r23!:'1l:;IJ:f:lit~ili§I~ 

l/4T 
1/4T 
l/2T 
2T' 
l/2T 

f=.470MHz 2 stage Power Amplifier 

Circuit ( 470MHz Operation) 

1.2; ion ij{)''l'""1Mf;&I. RFC,: lOT 0.8; 5 0 .;:.'."'i.-ilUt 
1.21 3011 RFC,: ~T 0.8~ 8 D 
1.2; 150 RFC,: 15T 0.8; 8 U 
l.?P 100 2P .RFC.: 12T 0.8' 8 D 
t.2; 150 

17 

1.2 

1.0 

0.8 

< 
j 0.6 

:!l 
: 0.4 
l!!!I 

0.2 
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100 

~ 80 
~ 

u ... 

20 

~ 
~ 
-R 
~ 
-R 
;a 

umu:umn:um:u:u::m::i::+m 
V cc = 12. 6V +--+---+-+-t-+-+--+---+7. V 
f =470MHz 1:;;f" 

4.0 Ta=25'C 

:;;;; o .sH-.i-'F'H--H-+-H-+-t--H-HH-H-tt-t-+--HH-H +- ----t--t-+-l--+--+--+--+-+--+--+-l-t--1- - - - 1- -

01--t--+--+---++--+--+----+--+-+++--+--+,--+rt-t--t-1---P i=-/1=-
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

A.;JJil!.:tl P1 (W) 

Po. -Vee(see Fig. 2) 

5.0 . _,_ 

4.5 

4.0 

3.5 1:::, v 
3.0 YVl7• 

YVV : 
vv 

2.5 

~-!--j---jf---tt-:-f-+--1---l---1-1-~ 
2. Of--+-+--+--+-H:---+--1-1-+--+---+-----1 

1-- ---!_____,l-+----fl:--!_____,-+---1-1----i------! 

1.5 i---+-+---+----t--+.-;-+---+---i-<---+--'-1----I 

- ----1-<---+----'.;....--+----J- _,_,, _ ____. 

1. 01·""0-'---,Lu,_...J-1.,_2 --'l~,___l-13--'-1'--4 ----'---'-1s---'---'15 
W!il~:a.~~t 

iltilhi 'iltfE v cc ( v ) 

Po-Vee(see Fig. 3) 

1-1-2\Vf~!M~~lllllll 71 :.0/·y7' 'B;i-Ti-; I"I"'T_ 
!-MULT(X2) MULT(X2) P. A · 'I -l _1..1 -

3.2 

1-2SC998- 2SC1001- 2SC1120 
1--rr 1c.H ':'li1(112.5M)-!z--+45?MHz(itii:t.Jlll~li\l!illfr :I 

2l'\ ~-rt-1-Pi \70mW,-H-
2.8 

I 

~ ~ 

~ ' ~ I 

~ I 

' ~ I 

0 

gL I K 
I 

j;I". lI 
1. ~ I 

6 
I 
I 

I 

2 
'& 15 1 

1. 
10 11 12 llll!ll:.l'l 13 14 6 

'llti!Ull± V cc ( V l 



~ 

* :§: 
~il 
$) 

100 

75 

50 

25 

u 
p.. 

#< 
!n,S 

"' "' -" 
fl 

Po, 11-P1(see Fig. 3) 

Po. 71-Pi(see Fig. 4) 

0 
p.. 

f. 
-R 
;3 

Pc-Ta 
12 • JJ:l _l Q) 'r-1.i/J,1!7.' Tc=Ta 

~fl±J± (![<J]".),1/£.\~lkl'"ITI) -m+ @ 300X 300 X2mm T JC i hHMi,l>tlTI 
l @ J50Xl50X2mm7JC iJ/1~Mtii•~IH 

Ft+~ t(4) 100Xl00X2mm 711- i JA,'~/lii*ITI 
-@ 1. · (0 70X 70X2mm7JC iJN,<elkl•tlfl 
~-t·'\'·--1--, - - -,- --,--1·-,-T-1-,--[Jj 
r-(3) . t 
1- - 1-- 'f-\ · -H-1- -- ·- -· . ~l\t--t-r-- -1 +·i-'-1 - _, 
1-, -~ 1--'-r--t-H-J-i -

d-J-~"h.1' k. - H-· --:_::t 

10 

8 

{:<)l 4 
-+-f-1-~~ t-H !-i-1 ;-;-

-1*-rl- ~ ts 1-
j,l;; 

I- f':,_~'\ --+-
' ~ 

2Hr' ·~~ - L Ill. 
0 
0 40 80 120 160 200 

llil\lllil.l.)j,'. Ta ("C) 

(Fig. 3) 

2SC1120 
1 ~z W~!llfJMi~tlU!l 7 1' -,; 7 "' 7" 
MULT (X2) MULT (X2) P.A 
2SC998-2SC1001-2sc1120 
f 7 Jv z·n >ffi· (112.5MHz->450MHz) 'ilt)JJi'J1~ffi@ll'it 

lW to 2W Line up for Land Mobil 

2SC998(dubler )-2SC1001(doubler )-2SC1120(P.A) 

3 stage Double doubler and Power Amplifier 

Circuit ( 112. SMHz to 470MHz Opration) 

1.,: 1T o.st 7D3l' Mll·1c\jH!i 
L,: 
),: 
L,: 
·J,,: • 
1 .. : lT o 8~ 7lJ 
J.1 : IT l 2; 7ll 
J.,: 3T I 2>' 7U 
!., : ZI I 2;l 7lJ 2P 
1.,.:zr os; rn 21' 

Ln: l/Zll.2~ 1ll 21' lf\I ., \JM$ 
).,. : 1·1/2 I 2~ ill 2f' 

RFC,: 2-0"T 0 5; SU ,:.+; ••DHll 
RFC, 

H 0.6~ Sil 
ll!C, Z<lr OH Sil 
HH;,; IOT 0 Sjl SD 
lll'C, : 20T o ll~ 10 
11.J'.l : florn! P••s l1lt~r 

(Fig. 4) 1~2Wf.};lf9Ji!llit'ilt,~Jtl 71 '/7 "'7° 
MULT (x3) P.A P.A 
2sc1001-2sc1001--2 s c1120 
3-CH(\· (150MHz->450MHz) 3 fl!:'lll'.JJJt]1~i\i@l~/I 

IW to 2W Land-Mobile Radio Line up 

2SC1001 (tripler )-2SC1001 (P.A)-2SC1120(P.A) 

Trippler 2 stage Power Amplifier Circuit 

(150MHz to 450MHz Operation) 

_,,,, ,, hl'"""J;I-"'' ri"/j"""ll '·"":' ~--~'·' f:J ..... ';:,:.~. k~111~n~ I '.:r ~n, j, ~ '" ~l~ ,, ~~ ,~· ~ '"''· ]~ ~T (""'I ft~ .. r~ 
• , 

0 }td.'__ i:!~l~_;'.L_I 
* c .. r~ c.,"'l"-7;~~- c .. *-;rt-·1 ... ~ .. Q * ··~• L__ __ .. _:!... ___ '. .. _L~...!'- +IUW 

L, 2T D.s1 l(l!l 2P .IJU..,"'lPln 
L, Ir o.af lOll • HFC, 
L, lT JU~ ll O liFC, 
L, !"I 0.8~ 5 1l Hl·C, 
L, 2"l o.a~ !Oil 2P HI l", 
L, I I I 2~ S II llFC, 
I., 2"J 1.2~ 811 21' ll,. : 22Q,t/4Wl 
L, l12Tl.2,I 15lJ Q.l'.F: Hand Pus f1lleS" 
Lt l·l.'2T 1.2~ !OD 2P 
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2SC1121 ~u~~NPNz~g•~7~~~-+w~~~~~g 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

0400MHz il!l', 3ib~~~f~;Jllfl:7Ji~ltl (~~EE~~Jtl) 

O 400MHz Land-Mobil Radio RF Power Amplifier Application (Low Supply 

Voltage use) 

• 7' 1- ~ .,. 7'7 -1 "~:71-ltllf.H::-~ffl c-c1,,7.itc.Cb';;)Jf1J~ti'4.3dB (Typ.) 

c*i?"'· 
• 470MHz -C:8.0W (Typ.) lli:1JtJ'~ G:h ii". /8.0W (Typ.) RF Output 

at 470MHz 

• :x.' 'Y !J';ttitJ'7'.?<.,. n::~iim;~;h-C\,,7.dc.Y_)!!JtJf'l'b>'ii;~-C:i". 

•4.0W~6.0W~!b~i'llitizs0~, ~~!W~&fflc C-Ciili:~-C:i". /Recommeded 

for 4.0W to 6.0W Land-Mobile Radio Power Stage Applications. 

:lll*~:fi& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:::r v !! .?< • ---::- .7-.Fa9'm'.EE I VcBo I 35 v 
--~---

:::r v !I.?< • ;;r;.' .,. .?< 1-~~~:~0-Q V CEO 

I 
20 

M'itEE v 
VcER 35 ----=' .,, .?< • ---::- .Afa9'lli!.EE VEBO 

I 

4 v 
:::r v !/ .?<'itl51E Ic 3.0 A 

=' .,..?<~151E IE I -3.0 A --------
:::r v !/ .?< ;fj\;':J( I Tc=25 °C Pc 20 w 

---
J~~$iffil.I!t TJ 175 oc 
f*;(fiffii~ Tstg -65~175 oc 

!tsntll,;J~·I~ Electrical Characteristics (Ta=25°C) 

Intustrial Applications 

Unit in mm 

® 
~----'[ 

1. Emitter {Stud) 
2. Base 
3. Collector 

JED EC 

EIAJ 

TOSHIBA 2-10 A 

Characteristic I Symbol I Test condition Min. Typ. Max. Unit 

:::r v !/ .?< l.,~ll\fi'l!i!.151E 

---·------·---
.:.c. ~ .,. .?< !.., ~ l'Ui'm'.151E 

-------
:::r v !I.?< • ---:: - .A Fs9illf:f*'lli!.EE 
:::r v !/ .?< • ..:c. ~ .,. !J Fs9illf:f*'m'.EE 

--···--------
=, .,. .?< • ---:: - A Ff'l1illf:f*'m'.EE ___ ,,_____ --------
jl[l'ifE'm'.l5fE:l:(~$1i\~ * 

-----------------~---

:::r v !I.?< • ::r:.. ~ "' !J F .. 9fftil5fl-l'm'.EE --r 7 ,,,;,;,- ,, :.')i'(Ji!ll~ 
---·------~-- ·----------· 

:::r v !/ !J Wt1~il: 
-------- -- --------~~-

AJJ 1 :/ \::0 
- j<'' ;/A (§\€~{ff)) 

lli:1J'l!i!.:1J Fig.1 

'lli!.1JfiJ1''r. 

• Pulse test, pulse width~lOOµS, 

Duty Cycle~3.0% 

Icao 

I ICED 

hao 

BVcao 

BVcoo 

BVEBO 

hFE 

VcE(sat) 

h 
Cab 

Re(hie) 

Po(l) 

Po(2) 

Gp I 

Vca=15V, h=O - - 25 µA 
VcE=15V, Ia;,,o - - 0.1 mA 

VEa=3V, Ic=O - - 0.1 mA 

Ic=lmA, IE=O 35 - - v 
Ic=lOmA, la=O 20 - - v 
IE=lmA, Ic=O 4.0 - - v 
VcE=5V, Ic=lA 20 40 -

Ic=lA, Is=O.lA - - 1.1 v 
VcE=lOV, h=-0.2A 300 500 - MHz 

Vca=lOV, h=O, f=lMHz - 20 25 pF 
-

Vcg=lOV,lll=-0.1A,f=470MHz - 10 20 n 
Vcc=12.6V, P1=2.5W 6.5 f=470MHz, '1/~50% 7.5 - w 
Vcc=12.6V, P1=3.0W 
f=470MHz, '1/~50% 7.5 8.5 - w 
Po (2)c fiU c 4.0 4.3 - dB 
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-g ~ 
uu 

~~ml~ 
(:41 (01 
~~ 
K K 
I I 

'( '( 

n t1 

Fig.1 tl:i::fJ°ii::fJ(7);Jltl5E@lll.i Po Test Circuit 

c, 

rrc c 
I~ I 

L, 
L, 
L, 
RFC, 
RFC, 
Ci.Ct 
c, 
c .. cs 
c, 
c, 
c, 

l.6mmfmU ., ltJlill!!l, ::J-( 1vff 7.0mmf, 1/2?- / 
l.2mmHlU .,Jt~j/j!l, ::J-(lvUlO.Omm?, 1.1/2?-/ 
l.6mmf;IJ!J ., lti!ll$., ::i 1 JvfflO.Ommf, 1/2?- / 
0.7mmf"-7" J 1vjlill$., ::J 1 JvU 7.0mmf, 6?- / 
0.7mmf .o:.-;- J 1viP11$., ::J 1 JvU 7 .Ommf, 20?- >' 

SpF 
lOpF 
l5pF 
0.02µF, 5µF 
lOOOpF (l'(Jjfjl!J) 
0.02µF 

500 

300 
"'' ., ?Jl<Jtl! 

10 
5 

300 -l-

10 

+-1 VcE =SV 

I Ta=25°C 

I 
t 

+---

30 50 100 300 500 1000 3000 

::J v) ?'lltiJ!t le (mA) 

·-------j----J--1-t-f--
f =lMHz 

---Ta= 25'C --i 

1 
100 c.,.,:(J,. -

1-+-i __ :_'"'--'. -O Jt---t-H:- _ , --,--I-I 
I-+-+ - t-----+------t=""-1- - - i+---------1 -- ---1---1 1--:::_t_- ------------1--+----t-t-H - -----1--1--

50 - + ------1--+-1 

30i:~ __ If--~ H 

H-H !'N 

10 l 
1-:1:. ·~ -~===---------r----t---t--t-++++----+---+t-=::l=-

5 -1--i 

0.5 3 10 30 50 

~flt/£ VR (V) 

2SC1121 

V eE(sat)-lc 

> 1.0 

... 0.5 
~ 

"' 0.3 ;;: 
!±J 
$~ 
~ 
~ 0.1 
~ 

"' 
·-~ - --+--

" 0.05 .--I-­
- ---I-

>l 0.03 

"' "' -' 
n 0.01 

5 10 30 50 100 300 500 1000 3000 

;: lQ0r-nTIT--r-r-.-i--n-TTT--r-rTTTTITr-,-:-r:-,:-~n 

~ so WI --- --HH -l~~ =~~~A 
~ 11JL--r-l_j 11 t---t-+-t-IJ f---C-f-H I 
!±J I I [D 
• 60Hl

1
+~1--+--+-H-i-++++---+--+-+-+-H+t+-----t--t--r--rtttt1 

~ I LL1 -- - i ' i '-t--. 1--+-H-t-r-ttt f----+-+-++-H-+H 

,.. 40 --'- I 
l !! I ---- --1-1 J_i --r--111++ I --,-1 

~ 201+++!+--+--+--H-U-J.j-\---t---t--+++-i-l+t----t----t-H-Hiti 

o + ----+- - H l t--+ -llil -±± 
5 10 30 50 100 300 500 lk 3k 5k lOk 

Po-Vee 

41-+-+-+-+-+-+-+-+-+-t-t--t-1Hc,+-t--e-t--t-+-t-H-t--t--l-t-1 

21-+-t-l-+-t-+-t-t-+-t---t---t-"I-, 

9 10 11 12 .. 13 
~~~-~ 

'liilllil£EE Vee \ V) 

14 15 16 
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2SC1121 

3.2 

2.8 

2.4 

2.0 100 ~ < 
u ~ " 1.6 80 ~ 

'2;~ 
:is -R 

u ~Hi' 
11!1 "' -R JlS 1.2 

* 
60 iE 

i'!!I R 

"' 0.8 "' 40 
-' 
fl 

0.4 20 

0 0 

15 

13 

~-
p.,' 11 

+:: 
~ 
~ 
iB 

~ 
ool 50 

lit- 40 i;~ 
'4a 

30 5 
~ 0 

Po, loc, :IJ-P; 

10 
v~~r='i~.~v ' ' 
f =470MHz ' I 
Ta=25°C +- I -c:;; 

' I2 rz 8 

J-t-++ IL' 

P,][ 

H t-117, ' 
6 

i""'I :1' . 

4 ' 
.!".'. +-I~ +-

k! 3 

2 
0 0.8 1.6 2.4 3.2 4.0 4.8 

}..)J';[.1J P; (W) 

Po,-P; (see Fig. 2) 

14 

11 

14 

0.1 9.3 0.4 

(Fig. 2) P. A P. A P. A 
2sc1001-2 s c 1120-2 s c 1121 
f=470MHz 7. r v - I- 3 f1'il.\)JJf"i*i3@1~4\ 

2SC1001 (P .A)-2SC1120(P.A)-2SC112l(P .A)3stage Power 

Amplifier Cir ..:uit ( 4/0MHz Op&ration) 

L, l/4T l.2¢ 10/l iV,o\ii<li1A RFC, JOT 0.llyl '" :r.+Jnl!Hii\ 
l., l/'T 1.2,i 3011 RFC, OT O.S;I "' L, 112T Ujl 15[) RFC, 6T 081 '" ... " 1.2;1 IOIJ 2P }!Fl", l~T O.llit "' ... l/2T U;I 151J Jirr, lU C$f '" ... l/2T 1.2¢ lOll llFC, l4T "' SD 
L, l/2T l.2- 150 

~ 
p,o 

-R 
laH1 
-R 
33 

-338-

Po-Vcc(see Fig. 2) 

Ta=25°C 
~!.'lf./!:Vcc=-12.6V­
Jllll~IJ (f.ffml5'~'i 

I 

t 1.0 ~+--+-l-+-+-1-¥,,.<f,.L.J-+-+-I 

p.,' 

-R .., 
~ o.s~+-+-l~~m--+-1--1-+-+--i---l 

0.6 h4'--7'+-+---t--+'--l---t--+-+---+-·-+--i 

' ' L-...-.~-

0.41·"'0--'-1"'1,..-'--.,,,12~--=1"'3--'~1'°'4~'--7'15~"-7.16 
ll\'l!ll.#. 

'iltiflilli'.EE V cc ( V) 

Po-Vcc(see Fig. 3) 

6.o v'' i ' ' . " +. ' t-+-+-. -·-i·-r-"-t·-P...-f 

: t--+-·---~-r-+--t--1 

k'.'.. : ·- - t--1-+-+-t- -t--t-
t-·'-l-l--+-+--+~,+--·t-+-·1- l-t-j-t-t-l-1·-r--t-

5·011 12 ~ 13 14 15 1 



(Fig. 3) 
4~6W:fHMlU.~fl.!tffl 71 :..- 7 "J 7° 

MUL T( x 2) MUL T( x 2) P.A P.A 
2SC998 2SC100l 2SC1120 2SC1121 
1f7·1v 2 '"C~'fili (112.5MHz->450MHz) 4f&:·~)J±t:J~Trtl!il~~ 

4W to 6W Line up for Land-Mobile Radio 2SC998 
( doubler)-2SC1101 ( doubler)-2SC1120(P.A)-2SC1121 
(P.A)Double doubler and Power Amplifier Circuit 
(11.5MHz to 450MHz Operation) 

L1 :2TO.$f 1D3P ilJ'7~Jllia 
L,: 2T G.Sf 7D 2P • 
L:: 2T 0,8f 7D 21' 
1., : tT 0.8~ iD 2P 
J,,.: 2T 0.8f 7D 2P 
!., !T 0 Sf 7D 
l., IT!.H7l> 
J.. 3T LH 1D 2P 
J_. 2fl.2PW2l' 
i..,: 2T o.s+ 10 21' 
L 11 . l/2T 1.2.f> 7D 2P • 
L,.: 1 11n- i.2<,1> 10 zr • 

Lu: I '2T 1.2f 1511 }JU., ~Jii!lt 
1.u: li2T 1.2~ JOD • 
P.l-'C1: 20T O.G+ 5!J 3.·T:ln-~)4Q 
Rt'(:,:20T Cl.6+ 5U 
RFC:.,; ST O.H 5P 
JU'C,:28T 0.8jl 5ll 
RFC,: JOT 0.6+ 5D 
Rt·c.: JOT o.s+ SD 
RH.:,: !ST O.Bt 7D 
RfCo: \5T 0 81' 5D 
ll·l'·~·: H•nd ~~sa F1lltt 

Po. 11-P;(see Fig. 3) 

· 10 OEEEE 
:--r : ·Hf l:EHfH- _,_ 

;j:-j:r ·Vee ,,l6V f-+-+-1-+--+--H 

9 
·
0

1--l--1--l-l-l-'--l--l-l-:l:J-:l--l .::1C ; :x = = _ 
~ ,, 1 -Hf :=Jil.UIH- -

2'. s.oE ~-+ · , Ta :25·c ·-'- _L_ 

F+r=:::w.. [[[lljh'Jt1± crn<i 3 i~im 
~ 7.0 1 1 1 i : Po--71-------F J::1:G n-r rrrr -
1"' :J_j_j__ nt-'--T--l 1- -- -~ -
~ . -1 -1-1-+-1-+'-1-•-+-l--l--I-+_,_, 

6.o:?·p:: ::r 
T-- -~- I 1- t-++- -:-

3 .oj;::D±j;ttt!;::l±t;t;±:tti±±±tJ±±;l. 
W ~ • W N ro ~ 

A1J'ill,:l:J P, (mW) 

Po-V cc( see Fig. 4) 

- --1 -- -- t~ --+---1---t'-+-+-+--+--4--+-+-+-+--l--+--+--+-+-l--l~ 
-- -- -- -+--1--'l---l-...;':-- -· - -- -- ·-+--!--,--4--+-+-+-+--!--+-+--l 

- -- -!-- --f---i--+-- -- -1--t-··t-- - -+--+--l-+-1---+-<--+-< 
2 • Ol:'::l-'--'-'---'-.,ll2o-L-'-"I-t-.LJ13Ll..-L.J_J._1L4-LL.l--L-ll 5--L..LLJ..Jl6 

il\'l!ifl\ 
'llti!l\~1± Vcc(V) 

~ 
p; 

* ~ 
"' ..__ 
.::. 
n 
{<\I 
~ 

2SC1121 

2 5 

20 

15 

10 :sr ~+ i-- -j-

5 
'=t :~ i-1--<--1-+-l-l--+-"--1 

t-++H--+-]H'-H+t+.+ _;:::_1-~-i--~H~-"--"- ,$tjti$· ~~jj 
0 
0 

100 
90 

80 

~ 70 
-;. 60 

i 50 
..i:a 40 
:(Ii 30 

20 

10 

0 

25 50 75 100 125 150 175 
f.'Jftllill.t'. Ta ("C) 

Po, 11-Pi(see Fig.4) 

10 _+ f--.P ~- -
~ -+--1-

9 -+- ,-- -
Vee 16V-' 

=F~ 

-f.f- -
- - 11 

I 1 -+:I 

50 100 150 200 250 300 

.A.:l:J',!J'.1J P, (mW J 

(Fig. 4) 
4~6W;§JJJ1lU~fl.!tJfl71 /7•'J7 

MULT(x~ P.A P.A P.A 
2SC1001 2SClOOl 2SC1120 2SC1121 
3 '"CV'tfr (150MHz->450MHz) 4 f)l'.'<l.l;:;!Jtlfj$Ji\@1El! 

4W to 6W Line up for Land-Mobile 2SC1001 
(tripler)-2SC1001(P.A)-2SC1120(P.A)-2SC1121(P.A) 
Tripler and 4stage Power Amplifier Circuit 

2scrnn1 2scrno1 ~scmo 2sc1121 

o!oJr,riJl,~~'11Jr'"1Ji'-&;--l,,-io;irf jjo.A 1r~T!~" '~ITI'u 
":t. ~'.ii }:I. tj':.~ '[l.,,,l.--fl:· .. :1~ ""·' 1~1:·.1'·; ~""· [~::'1" c, I -

ijc.:p•f ~" ,, I " fl:" I c, . ULf-L L _ _ t! _ ·-- __ I_ ___ .. _j__ 
I 12.~V 

'"* -"J~ __ ,.,r-~i:~-l'I _~:=L '·f:J'"f ... 
C1 -20pF c;,: 0.0022µF 
C1 -20pF c,,: 0.l)ZµF 
c, -lSpF C16: lOOpF 
c. -30pF (Ff'ed through) 
Co -lSpF C11: IUl2µF 
c, -15pF Ct1; SµF(SOWV) 
(;1 -ISpY L1 : 2TD.S.p JOO 
c, -10p1'~ L'.! '. JT0.8of> IOD 
c. -lOpF 1., :rr0.8.ptHl 
Ci• ~2011f J4 : lT0.8.;. 811 
Cu -15pF L1 : 2T0.84> 100 
Cu ~I5pf,. J..; : lTl.24> 80 

J.1 : Jl2T J.2¢ !SD 
L, : 11/H i.2<1> ion 21' 
I,,, : Strai~ht 20 1.2¢ 
l. 11 : J/2T l.2.p IOD 
HFCi : 15T 0.6</> 3.5Il 
RFC! : !ST 0.6¢ 3.SD 

2P RFCi : l5T 0.6</t 3.50 
llFC, : 6T 1.0¢- 6D -'"·+, i1.-!!,l 

RFC,-RFC~: 17T I .O</> sn "'""·/- .· ".a 
H.l'.t'.: Band pass filtei-

21~ Hi : 220 (l/ZW) 

C1l -Hlpl~ Li ; 2Tl.2¢- 8.D 2r 

-339-



2SC1122A ~U~~NPNI~9~~7~~~-~-~~~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

0400MHz ~. ill!UJR2if~~l±l:hffe~Jll C1~~.EE~~Jll) 
O 400MHz-Band Land-Mobile Radio Output Stage Applications (Low supply 

Voltage use) 

• A I-\) 'Y 7°71 YlfJ7f./tll~~i'lU1H .. -n,:Qt.:/i?/~lt/J;fU~tM.2dB (Typ.) 

c::k~~'. 
• 470MHz <:: 16.0W (Typ.) l±l::IJiJ~~G:h"ii". /16.0 W Typical 

Power Out put at 470MHz 

• =" .,, 31m~;0;7'31 .,, n::~JiliEtt :n -c~, :Qfi1i. ltlfi'n'*1Ec::·-t. 
• IOW 1!\~t~R<Sfaa. *4~:i:tl$Mffl c L -C:illi:M)c::·-t. /Recommonded for Power 

Stage of IOW Land-Mobile Radio. 

:ll:k'.i"E*!i Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
---~ 

:::rv:73' • ""' - 7' rhti'l'[ EE VcBo 35 v ---------
:::rv:73' • .:c. ~ 'Y 31 I RBE=oo Vcoo 20 
F"''l~J£ v 

RaE=lOQ VcER 35 
.:c. ~ 'Y 31 · "'- 7-F"'11'!l'.J£ VEBO 4 v 

---1-------
:::z v :7 311'!l'.fi!E le 4.5 

I A 
.::c. ~ .,,311'!l'.fi!E I b -4.5 I A 
r:: v :7 31 :t~:;Jc I To~25"C~ 30 w 
:f~ilh'l)i)fil.)'!t Tj 175 oc 
·f*:ff:iiiill'!t Tstg -65~175 oc 

~~1¥-J!M=•l;t Electrical Characteristics (Ta=25° C) 

;if~I~Jfl 
Industrial Applications 

Unit in mm 

1. Emitter (Stud) 
2. Base 
3. Collector 

JED EC 

E!AJ 

TOSH!IlA 2-10 A 

Characteristic Min. Typ. Max. j Unit I Symbol I Test condition 
----------------'~-----'-------~ 

I lcBo Vca=l5V, h=O ______ l, __ -__ 1 ___ -__ 11
1 __ 50 /~ 

IcEo VcE=15V, h=O - - 0.15 mA 
-=-'i-.,,--3'-L--'t'_li;ff_1'!l'._fi!E_1G------1--h--.B-O ___ , __ V_E_B_= ___ 3_V_, lc=O - - 0.15 mA 

-=z--v-:7_31_· -...... -. --7---fM-~-lltf;-~fX--_m_J£ ___ , __ BV_c_B_o __ 1 __ I_c_=_l_m_A_,_I_E_=_0 _______ 1 ___ 35_" ______ i---=----~ 

----------------------1--------------1---~---

::z v :7 31 • = < .,, 31 Fa11lif;tii:'it'.J£ BV CEO Io=lOmA, h=O 20 v 
---------------1--

= 'i .,, :5< • ""'- 7-Fa9~'*f7i:1'!l'.EE BV EBO h=lmA, lc=O 4.0 v 
--------------1--- --1---1-

Ji'l:fi!E~Zi!E:l:tl$1ii* * hFE VcE=5V, Ic=l.5A 20 40 -
-------------1-

::r v :7 31 • =, .,, 31 Fa9:fil'l;f!lmEE V cE(sat) 
--------------!---~----

!- 7 Y :/ :/ a Y )j!ijiBi:~ 
-------------1------

:::z v :7 31 tl:l::IJ!Et:I: 

lc=l.5A, Ia=0.15A - I' - 1.3 V 
VcE=lOV, h=-0.2A - - 400 - MHz 

v CB =lOV, IE=O, f = IM!f_?:_ ----=--1 ___ 2_0_, __ 40_, __ P_F_ 
VcE=10V,IE=-0.2A,f=470MHzl - I 5 10 Q 

Vcc=l2.6V, P;=6.0W, ! -~--1-6-1 - W 
f=470MHz, 17;;50% l-~--4.-2-5_, ______ , __ d_B_ 

A.1J 1 / t." - 31· ,, -""' (~~$) ------------------ ----··-~--

tl:l::IJ1'!l'.1J (Fig.I) 

'lt:tJ.flJtl'J. 
Po 

GP 

* Pulse test, Pulse width~lOOµS, Duty cycle~3.0% 
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Fig. l l±l:tJ~:tJ;Jl.ij:;E@l~ 

Po Test circuit 500 

2SC1122A 

-- - ~l~l.~IY~:l1!! I --i 

Common Emitter-~~.-J~JOlffi'---.--{b)Output 300 
lnput <'6\--~.,IF--' 

{R8 =50Q) 
'--.--..---1-"f.. (lh=50Q) 

L, :L2mm¢, }}1/·1"rtr~if.!l. ::i;(ii--ffl0.0mm¢, lY,;9-/ 

* 100 ,,. 
i 
4~ 50 • J1'l 30 
i;i& 

VCE=5V ~ 

Ta=25"C 

,_.., 
r-

L, :I.6mmq'>, @R/·1"r}lril*Ji!, ::i;(11--fflO.Omm¢, ::i111--ffl/2:7-:.- 10 
5 10 30 50 100 300 500 1000 3000 RFC1 :0.7mmef>, ::i:.-T/11--ji[i.JifJI!, ::i,j11--{l':7.0mmef>, 6;9-/ 

RFC2:0.7mmef>, ::i:.-T/!1--}[ii]~, ::i;(11--{l'7.0mmef>, 20;9-/ 

Li : l.6mmef>, ID=7 .Ommef>, Y,turns, Silver Plated Copper Wire 

L2 : l.2mm¢, ID=lO.Omm<J>,lY,turns, ditto 

L, : l.6mm¢, ID=lO.Ommef>, Y,turns, ditto 

RFC1: 0.7mmef>, ID=7.0mm¢, 6turns, EC 

RFC2: 0.7mmef>, ID=7.0mmef>, 20turns, EC 

V eE(sat)-lc 

1.0 

+-- ::L~ ·1:1~Jt!l 
Common Emitter 

H Ic/Is=lO 
;i-+Ta=25"C 

1 

T 

v 
2 

-1-
t1 0.03 

"" ~ 
;:,, 0.01 
n 5 10 30 50 100 300 500 1000 3000 

::t v :7 :11lti.ill Ic (mA) 

300---..,..--..,..--,---.---,.-...,,,_,...,,--~-.,..--.~l-,....-,I 

f=lMHz 
----j·--1--- - --t-t--t--1-r-·----t- Ta=25"C---1 

I I 
lOO~~e(fc"'0)-+--+--+-++-1-+----+----i'-+--1 
~~-- -1--+-·· 

10...____...____,~' ~-=----=' 
1 3 5 10 30 50 

)J!!'\tEE VR (V) 

14 0 

::1 120 

> 100 

0 

40 

20 

0 
5 

f'-

10 30 100 300 

Po-Vee 

14 , ,,,,,,,, 

12 F 
/ 

z11 

::L ~ '/ :71'k11!J 
Common Emitter 

Ic=lOmA 
Ta=25"C 

lk 3k !Ok 

I 

10.,._~_,,.,___~-;o,;,.--~1 ~.-~---;...-~-.r----,, 
10 11 12 /Jll;;,9.13 14 15 6 

tlt1/JR1'1tEE Vee ( V) 
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2SC1122A 

100 

~ 
80 

i! 

fit- 60 *Z 
"' " .'> 
n 40 

20 

24 . T 
I- V cc= 12. 6V +--+-<i--t-+-+--+--+-+--f-+-+-+-~1i--t 
f- f=470MHz t-f--i-t-+-+-+-+-+--t-t-+-+-t--J 

1-- Ta=2s·c k'.:: 
201-4-1--+--+-i-+-+-+-+-f--+-+--+-p+--i[L-+y~-+-t-i 

i-+--t--+-r-+-+--+-t-T-r-r-r-t-J.2: 

~ 16 

~ 

-R 
fim' 

12 -R 
£ 

8 

4 
0 

J7 

v 

lZ 

2 4 6 

ktJ~tJ P; (W) 

Po, 77-Pi(See Fig.2) 

~ lZ 
100 -R 10 k' 

• l-+-+.il-if-+-1-t-+-+-+--1-+-+-1-t 
~ 80 -R S i-1--+-+-l-+-+-+-+-+-+-+-+-+-t 
~ ;;:] 

"" 60 6 f-f-+-+-+-1-t-+-+-l+l -+-+-t-t-t 

I 40 41-+~.,._-l-+--+-'l--t-IZ::..;;!Ip-~.l;t;lJ2,.,,. 6-t-I 
~n r~ 
~ Vcc=l4V 

20 2f-f-t--t-+-+-+-+-t-"t-i-t-+-t-1 

o o._,__._-'--_,_..__._,___.__,__~_,__._. 

0.06 0.1 0.14 0.18 0.2 0.26 0.3 0.34 

A.1J'i1:U1 P, (W) 

8 10 

Fig.2 2SC1001(PA)-2SC1120(PA)-2SC112l(PA) 
-2SC1122A(PA)470MHz 4 stage Power 
Amplifier Circuit 2sc1001 2sci120 

Input 
(R,=50Q) 

Po-Vcc(See Fig.2) 

' 
~~o:---"~~11,.-'--1~2:---'•~'-1~a~'--1~4~'--~1s~'--'1G 

JV!J~.#. 
ftiI.?-1fUE. Vee (V) 

Pc-Ta 
35 

Q) Tc=Ta !!'i:[l){:k!&!!!\loc infinite heat sink 
® 300X300X2mm} 

l @ 150X 150X2mm 71" < :.?A!&~Moc 
© IOOX !OOX2mm Al heat sink 
@ 70X 70X2mm 

30 

5 

0 :!± Cl) 

@ 
5 

© 

() 
@ 

5 

0 25 50 75 100 125 150 175 

Ri111lli:l.llt Ta ('C) 

2SC1121 2SC1122 

Vee 

L1 : l/4T 1.2</> lOD Silver Plated Copper Wire L11 : 1/2T 1.2</> 15D Silver Plated Copper Wire 
L, : I/4T 1.2</> 30D ditto RFC1: lOT 0.8</> 5D EC 

L3 : l/2T 1. 2</> 15D ditto RFC2: GT 0.8</> 8D EC 

L. 2T 1.2</> lOD 2P ditto RFC3: 'GT O.S</> SD EC 
Ls : I/2T 1.2</> 15D ditto RFC,: GT 0.S<f> SD EC 

L : I. 6<1> 15mm Straight ditto RFCs: 15T 0.8</> SD EC 
L1 : l/2T 1.2</> 15D ditto RFC•: 12T 0.8</> 8D EC 

L : 1/2T I. 2</> 15D ditto RFC,: 14T 0.8<f> 8D EC 
Lg : 1.6T 15mm Straight ditto RFCs: 12T 0.8</> 8D EC 
Lio : J/2T 1.2</> IOD ditto -342-



~~~~NPNZ~9·~7~~~-~-~5~~A9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

OCATV~~uWn~m OVHF. UHF~e7-A9Wn~m 
O High Power Amplifier for CATV Applications 

•IA1*~iWiili1JA~~$N!@lll1Hc.3@L.-C1,,j;-t. /Wide Band and high 

Gain for class A Amplifier. 

• a:ll!t~. *0Kl!t~~i:!EiMlh '"(\,' j;i'". /Excellent cross modulation 

characteristics. 

• 'T - ;:;,. a-1i!iVIEEf9tc.}~;lfili'" 7.i;:. c ll~TIJ()ig-C:i'". /All electrodes insulated 

from case. 

:ll::*::~;tf Maximum Ratings (Ta=25°C) 

Characteristics Symbol Rating Unit 
---

:iv? !J • -"-;;.l'MJ~EE Vcso 50 v 
:iv? !J • .;i:. ~ .,, !JrdY1ltEE VcEO 35 v 

·---·--·-
.;i:. ~ .,, !J • -"-;;.r.n·~EE VEBO 3 v -
:iv? !J~VIE le 300 mA 

.;i:. ~ .,, !J 'ltVIE IE -300 mA 

:1 v? !Jtft9<: Pc 600 mW 

~itWifillm'. TJ 150 oc 
*#ifill/J( Tstg -55~150 oc 

'15n~*¥¥-1: Electrical Characteristics (Ta=25°C) 

Characteristics I Symbol I Test condition 

:i v? !J l-'(>ttfrlltVIE Icso Vcs=20V, IE=O 
-

:i v? !J l.'(> ttfritVIE leEO VcE=20V, IE=O ---- -· 

.;i:. ~ .,, !J L- '(> ttfr'ltl51E hso VEs=2V, lc=O 

:1 v ? !J • "" - ;;,. r.n~~ma: BVcso Ic=O. lmA, IE=O 
-·· 

:1 v? !J • .;i:. ~ .,, !J rai~~ft!E BVcEo Ic=5mA, ls=O 
------ -···--

.;i:. ~ .,, !J • "" - ;;,. r.n~~ma: BVEBO IE=O. lmA, Ic=O 
... 

iEIV!Eftl51E~$1~ * hFE VcE=lOV, lc=50mA -··-:i v ? !J • .;i:. ~ .,, !J F.llft.!!5f'Oft!E VcE(sat) lc=50mA, ls=5mA 
·--·--·-

~ - ;:;,. • .;i:. ~ .,, !J fj;l'Ji@f1J'~!E VoE(sat) lc=50mA, la=5mA 
···-··--- --

r 7 ,, ;? -./ " ,, Jm¥Bl~ fT VcE=20V, IE=-50mA 
·---

:1 v ? !J l±l 1J~:i1: Cob Vca=15V, h=O, f=lMHz 

~ - 7.:IJAIJ• IJ ro;vt rbb' VcE=6V, h=-2mA 

•~m~ NF VcE=20V, lc=lOmA, Rg=SOQ, 
f=200MHz 

··-·· ···-- --
it1Jfij~ Gp Vcc=20V,IE=50mA, f=200MHz 

* hrE tc. J:: IJ T*O) J: ? tc.7]-~ L-. 1'Jl.r11i*ff- L- -C;6 IJ j;i'". 
According to the value of h,., the 2SC1164 is classified as follows. 

Classification Min. I Max. ______ __.... ___ . _ __, ____ _ 
2SC1164-R 24_~5 , __ 5

9
_o
0 

2SC1164-0 . 
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2SC1164 
Unit in mm 

·1. Emitter 
2. Base 
3. Collector 
4. Case 

JEDEC T0-39 

E!AJ TC-5, TB-58 

TOSHIBA 2-8S 

Min. Typ. Max. J Unit 

- - 0.3 µA 
- - 1.0 µA 
- - 0.1 µA 
50 - - v 
35 - - v 
3 - - v 

25 - 90 -
- - 0.7 v 
- - 1.1 v 

1100 1400 - MHz 

- 2.2 3.0 pF-

- - 15 Q 

- 4.0 5.0 dB 
---

10 14 - dB -



2SC1164 

1 

1000 

500 

300 

I 
~ 100 

= 50 
.• 30 

10 

Static Characteristics 

e~lE ~-i-p 1,2.9 
10.0 

~Iii!' ~1~ 8·g.4 tBQp~fo 
17k ...... 4:.81--H-+-

.I tj ~ii2bo IL :i;;;4.0 +-+-+-
Ta~55,'::- J: p 
~ 160 k:'. ~ 3_i2H-

1-t-
1-t- 120 2.f t-
H-+10~ 

.._ 
.i- l.6 

J: 80'3~ 
In llmA J: 1olii 

:.r:r 0 :.r 
6 4J.2 0 5 IO 15 20 25 
.'..:-=-7.tiift t= 0.2 !!!: ::> v?? . 1 ~ ., ? 

t-f±.111)~ "' raiilt!:E VcE (V) 
0.4 "~ 

t- 1.~11ooLcH- 1112: 
:.r:.r 25 0.6 ~ ;: :<. ~ ., ? jj!jt!J 

t-ffi.251-++ 
O 8 i< Common Emitter 

' I I±! T =25"C 
ivc.-1ov "(!Im' a 

:<.~ •y?*Jt!J 
Common Emitter 
VCE=lOV 

Ta 100· 
25 

~ 
55 

'J 

0.5 1 3 5 10 30 50 100 300 

::> v? .? lltlt le (mA) 

Cob, Cra-VoB 

h=O 
f=lM1" 

'&:; '&:; l0i=:f=1H=+:i=!+==::::j=::t=:t:::t=t::::t:1=1+= Ta=2s'C j:: ...... 
~~ 

o.5~~~~~-_..:.r _ _,__:.r.....__.~:.r'-'-'-~--'--'--'-' 
0.3 0.5 3 5 10 3Q 50 

10000 

:<. ~ ., ?:Jf(J1!l = 
5000 Common Emitter_ 

VcE=lOV -~ - 3000 Ta=25"C -
.a 
lli! 
: 1000 

1-- ~ 
·" "' -:;;;; 
.;-. 500 

~ 
~ 

:.\ 
;.. 
l1' 300 

'&:; 
..!!: 
~ 

t.) 

• *41 
-R 
i< 

"" " 
Ii 

100 
-1 

20 

10 

-3 -5 -10 -30 -50 -100 

Ic=O 
f=IMHz 
f•=25'C 

-300 

5 

,___,___,__,___,__i-+--_,__-. 7-7- 1) - !-' ~f1llijt!J _.__,__,__,_,__. 
-;ase lead is not grounded--+-;i-i 

3 
7-7.•J- 1-'~J\!J 
Case lead is grounded 

0.5 1 3 5 

.:r. ~".I.? • ----;t.l!ll'll:EE VEB (V) 

1-----1----1---1----l---l--J.-l-1-1--- .;r. ~ •y .?*J\!J -
1-----1----1---1----l---l--J.-l-l-I--- Common Emitter-
1-----1----1---1----l---l--J.-l-1-1--- Ve&= lOV -

10 

61-----1----1-----1----l---l--J.-i-1-1--- R ,= 500 -

~ f=200MHz -
l-----l---l---1--1--1-...i-..-+-1-- Ta=25°C -

OL---.l--'--...1-...1-L..J.....L.1-'-----1---1--1-~ 
-1 -3 -5 -10 -30 -50 

.:r. ~ •/ ?'i!lilt IE (mA) 
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NF-f 

24.-.-""T"T"l'T""""~-,---..-,-_,,,..,.,,,...~.....,-.:r.-"~.,~1 ~m~l1!!...,-,-,, 

l-+-H+l---1---+--+-++-+-+++----t- Common Emitter 

20 H++++---1--t---t--+-t-+t+t---t VcE= 15V 

""' R..=5000 
~1\++++----1--t--t-t-t-++tt---t Ta= 25"C 

~ 161-++h"'-1-11----+----+---+-+-+-+-++l---+--+-+-+T-t+H 

~~--1----1--lr--+-H-+++----+----l---l-+-H+H 
~ 121).. ~\,.~,..l----1-\-+-l++l--+-1-+-+-I-++~ 
llil '!"""' f"S. ~ ~ ~o-1-'~1'..-f..-++-H-H--+-+-t-H-+++1 
-Jlm B I' , 1_......._ I "'t-.. 
~ -....Z..~""',.......l..-1'--P-l~~~-++1+--l--f-+~-++-++ 

1-r-..,..,.. ~ 
41-+++++--+--+--+-=l"'+--i..t:i:~r--::::::--=t-t--==t"""'*'d-r-::+l+t-1 

0L.L..W...L.L.---'--!---'-J,-!-..W..'-!7--J.--:!-;:---'-::':--'-.LI...~ 
0.5 3 5 10 30 50 100 

'SS 
33 . . 
:O..ii 

t< 
,\ r< 
"',\ 

"'"' I,._ 1' 
,\ 4' 
n t-
-Rf:: 
-<-< 

'SS 
33 . . 
ii:...O 

t( 
:- r< 
"',\ 

"'"' I,._ 1' 
,\ 4' 
n t-
-Rf:: 
-< >< 

.llili!!i!l& f (kHz) 

20 

16 

12 

8 17 .I. " . ·Y:i' JJ'fti!l 
t--+--+--t--H-++-- Common Emitter_ 

Vc•=lOV 

4 t--+--+--t--1--+++--f = lOOMHz -

0 
.:...3 -5 

Ta=25'C 

-10 -30 -50 
.:r. < ·y ?ifi'.ii!E IE (mA) 

Y1e-IE 

i----+-- -1---1--1--1--1------+---+---+-1 

24 

20 

16 

12 

~ 1---+--+--t--t-+--nr~~ .:r. " •y ? ;JJ)!J1!! -

b. ~ Common Emitter_ 
}< VcE=lOV 

lL ~ f=200MHz _ 
J\ Ta=2!iC 

1'I rs. ,,.=_9,,+jb;, -

b~ 

8L.......J........J......1-J.......L...J...J. ___ ..___..____.._~ 

-3 -5 -10 -30 -50 

.:r." 'll1lllil IE (mA} 
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2SC1164 

I--+----+-'-'--'-'- Common Emitter--1-
VcE=lOV 

16 l----+--l--+-+-+--1--1- f =SOM Hz --+-
Ta =25"C 

... -- --1---1--1-l-ll- y;,=9;,+jb;, --11 
;;: '° 12 l----+-l--1--1--1--1--1------+-+v~/~ 
t< ~ 
~ r< __ 1 __ ~~--1-J--~-1-1~ __.~4r"""';-7~-+.."d 

~ ~ j.... .......- b;, v 
I,._ ~ g1----1--~l/'_....4k-::...u-1--7--+----I---~ 
,\ 4' 

~ i ------1----1----1--l---'-l-+l/s---+---1---1---+--j 

-< ·< 9•· 
41----1----1----1--1--+-.14'----+--+---I--~ 

vrY 
OL---'----'---'-J_J.....w.. ___ ,___,____._~ 
-3 -5 -10 -30 -50 

.:r. < ·1 ? '11!'.Vlt IE (mA) 
Y1e-IE 

- Common Emitter----1-----1----1--1 

VcE=lOV 

'SS 241--f=l50MHz 
3 3 Ta=25'C 

OS 
.5.5 

"'-" 
t< 
;.. r< "' ,\ 

"'"' I,._ 1' 
~ 4' 
n t-
.g -R 
iEif.l 

8L-.--'---L...--l-L.L..W.. ___ l-___J_...L_J 

-3 -5 -10 -30 -50 

.:r. < ·1 ?'11!'.li!E IE (mA) 
Yoe-IE 

s~~,-,~.,...,..,.--~-.--,,-,,--, 

.I.~., ?;jjl'jlfl 

1---1----1---1-1--1---1--1-- Common Emitter­

VcE=lOV 
41----1-..+--1---1-+-1+- f = 50MHz -

Ta=25"C 
Yoe=9oe+jboe -

3 

2 

1 

Ot_....l---l-.L.L-LI...L..~~...L..~..J_-'--....J 
-3 -5 -10 -30 -so 

.:q 'll ?'iltliff lE (mA) 



2SC1164 

ss 
e a 
~~ 

~· ~ ... .., 
t< 
·' t< "' .\ 
~"' 
Ii-. " ·' .\' 
n *' 
-R-R 

. il3 il3 

t( 
·:> t< 
"',\ 

~"' 

5 
;q ~3'~:111! 

>---+--+--+--<,__._+-+-- Common Emitter--! 

4 
VcE=lOV 

t---+--+-+-+-+-+-+-- f = lOOMHz -i 

3 

2 

!j.5 

4.5 

3.5 

Ta=25·c 
'Joe='/oe+iboe 

I 

b., 

-

-5 -10 -30 -50 

:r:. ~ •13'1l/Jt Jg (mA) 

Yoe-IE 

b •• 

i-+- -; 

:r:. ~ •y 3'~:111! 

Common Emitter I--

VcE=lOV 
f=200MHa -;--
Ta=25°C 

-;--
Yoe=-9oe+jboe 

Ii-.\-- 2.5 
;\ .\' 
n *' . -R-R 
.a;i;a 

lL'.'l 

I/ v 
v--;: 1.5 

~ 
0.5 
-3 -5 -'10 -30 -so 

:x. < ., ?l!li!f IE ClnA) 
Yre-IE 

aoo~-~-r-~-:r:.-~-.,-3'-. ~-!t---. 

1---t-+-t-t-t-t-t-Common Emitter 
VcE=lOV 

4oo1---+-+-t-+-t-+t-f=lOOMHz 

>--+-+-+-+-1-;;-Ta= 25·c 
,Y1,=91,+ibr, 

Ot--4-t-+-H-+-+---+--4-+-1 

t't--
-2001--4-t-+-H-+-+1'...."'~--11---+-+-I 

br •. """'I 

1';.... 
-4001--+-t-J...+--H-+-'---+--+--+::::t 

-600~~.,_..~~,---~-+--'-:! 
-3 -5 -10 -30 -50 

.x.:;: 'l' ?11£Mt Jg (~) 

co 
..!~ . . 
~.,&. 

t< 
.\ t< 

"'·' ~"' Ii-. \--
;\ .\' 
n :t-, 
-R-R 
:33. ;a 
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5.5 

4:5 

3.5 

2.5 

1.5 

0.5 

:r:.~ •yj'~:llf! 

t--t--t-+-iH-H--Common Emitter_ 
VcE=lOV 

i---t--t--t-iH-H--f '= 150 MHz. '""'. 
Ta=25'C 

t---t--t-+--i-t-H--yoe=9oe+)hoe -j 

H 
b .. 

v 
-3 5 -10 -30 -50 

:r:. ~ .,, 3''11i'.IM. IE (mA) 

Yre-IE 

v 2001--+-+-+-+-t ...... ---+--i-+-t 

~ 
O>--+-+-+-+-t-+-+---+---1-+-< 

t-H 
~b,, 

-2001--:r:. ~ 'Y 3'~:111! ~ 
Common Emitter JS] 

1--VcE=lOV ~ 

-(OOl-f=50MHz ~ 
Ta=25'C N 

I- yr.=9r.+ib1. 

-600 l lllill 
-3 -5 -.10 -30 -50 

.:t. ~ ., 3'1llllt Jg (mA) 

Yro-ls 
200r--r--r--r-r-rTT----i--...-.,.--. 

0 1--+--+--+-f-+++-:r:. ~ •y 3'~:111! I-­
Common Emitter 

1---+--1--+-+---+--++-VcE=lOV l---

f=150MHz 
-100 t---t-+]'..,,.,..._++++-Ta=25°C 

~ Yfe=9r,+jb1, 
!--

~ -200t---t--t--t-+-++t~&~~----ll----t-t--t 

-3001-..J'--l..-l...J....J....1....JL-~~r:::::-'-'l--IL..-J.t-1-'1 
-3 -5 -10 . -'30 -so 

.x.:;: ·1 ?tl!t Iz (mA) 



~j 
t< 
;.. t< 
"';.. 

100 r--t--J:=f:=j::j::j::+=:=--r-::-:-11-i 
~ +-------r-~ ---- --·i- -1--

0 !--+--!---+-+-+-+-+- J_ " ., )' {l))t!l +­
Common Emitter 

_____ _,_,_,_"-+_,__ v cE = 1 ov 
£=200MHz 

--

"'"' ~ " ;.. ~ - I 00 >--+---+--+--'-'-+--,_Ta = 2 S°C +-f-' ---~+-l!'--_'b,.+-.,,.+-1--y-1,_=_9_,.,__+_ih_, ,_+--+--i n *' 
;lli!!jll)!l 
11-'.i: 1~ 

~ iii -2001--+--J---+-+-+-+-Lf-~~-+---t--+-' 
~ 

-300'---+---L-+-~-+-L----'---'--'--' 
-3 -5 -10 -30 

"- 2 ·1 ?' 'ill'.51t I.: (mA) 

Yre-h 

-50 

2----~,---~---~~ ! "-" ·17'1U!l 

t( 
,\ t< 

"'·' "'"' "'" ·' ~J -I 
n t-

t---+-1-1-+-+I ++-Common Emitter -1-­
V CE= IOV 

f-+--+-+-+-+++-£ =I OOMHz -+--
Ta= 25"C 

--j--l--H-+t-y"=9,.+jb,. -f-· 

b,, 

jll)!l jli;ii f---l--1--+--1--l-+-+-----1---l---1----l 

U:1 ill 
mm _ 2 1--'+-+-+--+-+-H----+---+---+--l 

2 

-2 

-3 
-3 

l---+---+--+-+-+--1-+---f----+--t---

"- 2 ·1 )' iltifii: 1£ (mA) 

Yre-h 

J.~ •;)'*:11!! T 

Common Emitter-
VcE=lOV 
£=200MHz· -
Ta=25"C 

Yre=?re+ibre -

9,. 

b,. 

-5 -10 -30 -50 

:r." ., ?'atilt Jg (mA) 
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t( 
;, t< 
"';.. 
"'"' "' }. 

2 

0 

,\ ~ -1 
n i> 

jlljlJ11:!1 
1\.11~ mm 

-2 

-3 
-3 

t< 
,\ t< 
"';\ 
"'"' 

-5 

:r. ~ ., 1'*i1ll 
Common Emitter - +-
VcE=lOV 
f=50MHz 
Ta=25·c 
Yre=9u+jbre 

7re 

b,. 

-10 -30 

"'-" ·1 ?'~bt IE (mA) 

Yro-h 

-+-

~ 

-50 

2~----~--"--"_7_?~~~i1!!--~ 

1----1---+--+--l-l--1-+- Common Emitter -+­
V cE = lOV 

~-1--1--1-+--1--1-+-f=l50MHz -+-
Ta=25"C 

l---1---1---1--l-"--1-+- Yre=9re+jbre --+--

"' }. ~-1---1--1-4--U.-l----l--~-+---1 ,\ ~ -1 
n *' 

jll!!1'1;!l 
1~ I~ 

i'iHl 

b., 

-3L__J__J'-J__LL.L.L---'----'---'I__, 
-3 -5 -10 -30 -50 

:r. ~ ., >''ill'.m IE (mA) 

Pc-T. 

80 120 

f.'Wllill.~ Ta ('C) 

160 20() 



2SC1165 ~u~~NPN.r.~g·~7~~v-~~~,~~Ag 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

031b1!!UA!52Sia~lf:l:t.i~m Cf!f 11.S:m) o~J!35Ji~lf:l:t.i -ct 'm:ttiliim Cf!f 11.S:Jfi) 
O~v?9 · .r.~ •J9 · ~-Araic?--A.il\~til~tt.c::t''*"t 

O Land-Mobile Radio RF Power Amplifier Circuit Application (Low Supply 

Voltage use) 

O RF High-Power Frequency Multiplier Application (Low Voltage) 

• 470MHz '"t" LOW (Typ.) t.1:1:/Jil>~G.h-:J:-t. /1.0W Typical Power 

Output at 470MHz 

• 3 -CH/'.r (3f1n=fout) '"t" 0.18W (Typ.) t.1:1:/Jil>~ G.h-:l:i"". /Output 

power 0.18W (Typ.) in Tripler Operation (156.6MHz to 470 MHz) 

• @IIMHc.~~~-5-x ftc.tilt~MrnJJ}§-c.>-t. 
• ~MJl!tc.!li\11i!Jtt.h7.i;f!:il>~1,,l7)-c.>@l~~ttil>E!ti::-c--t. 

:ll:::k~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::r v?,}; • -"'-.Afl;lj'jf;E£ Vcao 40 v 
::r v ? !1 • = ~ .,, !1 fl;l]'!IEE Vcoo 20 

(RaE=lDQ) VcER 40 
v 

= ~ "',};. '"'.:..;r,flij'jf;E£ VEBO 4 v 
::r v? !1'm'.VIE Ic 0.5 A 

= ~ "' !1 'llVIE h -0.5 A 

....:; - A 'llVIE Ia 0.2 A 

::r v?!1:till~ 
l Ta=25°C 0.7 

j Tc=25°C 
Pc w 

5 

~in'i!llffilli: TJ 175 oc 
f*:ff=fg)i: Tstg -65~175 oc 

11~at:l~'l'!I: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

Industrial Applications 

Unit in mm 

9.39¢Max 

8.25¢ 

1. Emitter 
2. Base 
3. Collector 

JEDEC T0-39 

E!AJ TC-5, TB-5B 

TOSHIBA 2-8 N 

Min. Typ. Max. J Unit 

::r v ? !1 L '(' lt'i'llVIE Icao Vca=15V, h=O 

~ 
- 1 µA 

-~--

= ~ .,, !1 L'('lt'i'itVIE IEBO VEa=3V, Ic=O - 10 µA 
::r v ,, ,}; • ""' - ;r, flf.l~t;!(mEE BVcao Ic=lmA, IE=O - - v 
::r v ? !J • = ~ .,, t; flf.l~t7(1UE BVcEo Io=lOmA, Ia=O 20 v - -
= ~ ,,, !J • '"' - A flij~t;!('llEE BVEBO IE=lmA, Io=O 4.0 - - v 
fi[Vft'llVIE*i!tl'* hFE VcE=5V, lo=O.lA 20 - -
::rv?f' ·=~ ,,,f'flf.l~'f!lmEE VoE(sat) lo=200mA, Ia=20mA - - 0.5 v 
'"' - A • = ~ ,,, f; flij~'fl]11UE VaE(sat) lo=200mA, Ia=20mA - - 1.2 v 
r 7 :/ ;; -;,- " :/ .ffllilt~ fT VcE=lOV, IE=-50mA - 600 - MHz 

::r v ? f; lfl:/Jli§t:ll: Cob Voa=lOV,h=O, f=lMHz - 6.5 10 pF 

J,..:/J 1 :/ !::.' - !I :/ .A (~~$) Re(h1e) VcE-lOV, IE--50mA, - 25 50 Q 
f=470MHz 

t.1:1JJmJJ(1) Po(:O-- f=470MHz, Voo=12.6V, 
Fig. 1 P1,,;,0.3W, -q~60% 0.9 1.0 - w 

lfl:/J'il:/J(2) Po(2) 3fin-fout-470MHz,Voo=12.6V 0.15 0.18 - w Fig. 2 P1=0.1W, -q~30% 
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3000 ' 
.x.~ •y?~Jll! 

1-- Common Emitter 

~ 1000 ~~T~a=g25~·c§~ftl~~~mll§~~; .... VcE 10v== 
s 

ii! 500 ;i;.,: k _fi -

: ~ 2+-
,'\ 3001---t--+-+---H~-Z:l~""----t-+-H+t-tt-l----t--l 

m ~ 
~ I ,,JtiP 
,'\ y 
~ 100~..L...==:!==ES:tEm:=:=t:=t=EffffiE=:S 

~1~ _ _... __ -3'--'--'-5.l-1...-!..J.J..l0---'-_-3~0--~5~0..w..-~lu0_0_-'--_-'300 

.x. ~ •y htine IE (mA) 

~~ 
~.8 
~"' 0 ... 

50 

30 

{,.) {,.) 10 

1111• 
~¢! ~ 
-R-R 
'.E .-< 
"'"' ~ :;-. 
~/JI 

n tJ 

5 

3 

1 
0.5 

~ 
~ 

-R • -R 
'.E 

i=1JJ.f 

c1 1 Ta=25°C 

~ 
t--

1 

2.4 

2,0 

L6 

1.2 

0.8 

0.4 

0 

c,•(1. 
-.....;; e°"'O) 

......... 

3 5 110 
~li:EE v. (V) 

30 50 

Po-Vcc(see Figl) 

::r.. ~ •y?~Jl!! 

Common Emitter 

f=470MHz. 
Tc=25°C 
~lflU!:: Vcc=12.6V.+---+-+--P:~W-

i _...J.--r-- ...-

y 

~I 
7" I 

I 
0.3 

I 
f---+-+---+-+--~,+---+-+--+-0.1~ 

+--- I 

8 10 12 ... 14 
f;l!l!J.);.¢.\ 

16 18 

'l!LllllftEE Vee (V) 

~ ... 
~ 
~ 

"' "" ;,. 
n 

100 

2SC1165 

500 I 111]1"! 
.x. ~ •y ?:tt::Jl!! 

300 Common Emitter 

VcE=5V 

1 
Ta=25°C 

-111- 100 

~ ---
, .. 
i 
:115 50 

~ 
ii!!! 30 

10 
5 10 30 50 100 300 500 1000 

100 

80 

E: 60 
p'.; 

-R 
40 • -R 

;a 

20 

0 

::> v 7 .?'fltilll le (mA) 

Po. 1)c-P;(see Figl) 

2.0 

.....-! P, 

i- 7 
/ ~ 'le 

!71 1:/1 
7 y 

1.6 

1.2 

I 
:I.~··yfl~Jl!! 0.8 

Ld ra Common Emitter 

0.4 

0 
0 

v 
0.1 0.2 

Vcc=12.6V 
f=470MHz 

-1a75·1 
0.3 0.4 0.5 0.6 

J..')]ff;fJ Pi (W) 

Fig. l f=470MHz tl:l:t.J•:t.JiJllJ:ii::lfilll.i 
f=470MHz Po Test Circuit 

., 

l 
0.1 

lnput 
z,=50Q!61----1.-:-....... f(l/llf'.-....... ---!-I' 

O.OlµF J;; 

Li : O.Smmtf>, $JU ·1 '<IUl(Silver Plated Copper Wire), 2T, 6ID, Long 
lo : 1.011111 <1>. jj!;I , '<IM~(Silver Plated Copper Wire), 25Long, Straight 
Li · 1.011111<1>, jj!;1 ·1 '< IM~(Silver Plated Copper Wire) · 20L9ng 
Lt,Ls: RFC ' 
C1 : !OpF 
C. : 30pF 
C. :25pF 
C. : 25pF 
C. : 30pF 

-349-



2SC1165 

,..,. 
~ ... 
I 
~ 

~ 
~ 

n 

Po. 7Jc-P1 (see Fig.2) 

100 

80 g 0.4 

0 p., 

60 "" 0.3 
$111 

Z/ ~ 10 

"" iE 

40 0.2 
/[7' Y -- ==r:..::. ~ 14 ., V--- -- ~-· 

20 0. 1 

0 i.Los_J_o.1.1_L_o.L1-s -L-0...t._2 __1._o .-1=2-=-s -L-='o .-=-3--'--:-'.o .35 

A.1J1f.1J Pi (W) 
Fig.2 3 "n•fHlfl::t:Jfi::t:J;Jl!J:iElfilll&(l56.6MHz--+470MHz) 

Tripler Power Output Measuring 
Circuit (156.6MHz to 470MHz) 

Li : O.Smm<J>, jj!;t ., .,.l!lliiil.(Silver Plated Copper Wire), 2T, 6!D, Long 

Le : 1.0mm<J>, Ji!U ., .,.iil!liiil.(Silver Plated Copper Wire), 25Long, Straight 

L. : 1.0mm<J>, UU ., "'ifilliiil.(Silver Plated Copper Wire), 20Long 
Lt,Ls: RFC 
C. : !OpF 

C, : 30pF 
c, : 25pF 

C. : 25pF 

C. : 30pF 

Fig.3 3 't'l.•'fH (156.6MHz-+470MHz) 2 ~fi::t:J:ijlfillfilll& 
Tripler and Powev Amplifier Circuit (156.6 MHz to 1 
470MHz) 

f1 =156.n 
MHz~--JllL-.~1lllll"-....-..-11-1: 

z,=5oil 

-20pF 

0.02µF 

Lt : 0.S..<J>, lt.r "'"'llllil(Silver Plated Copper Wire), 2T, lOID, 2P 
I., : 1.2-m<J>, ilV ., "'llllll£Silver Plated Copper Wire), IT, JOID 
L,,i,.: 0.Bmm<J>, tll,t .,.,.j!jfll(Silver Plated Copper Wire), lT, 8ID 
Ls l.2mm</>, IJ!;., .,.jjfll(Silver Plated Copper Wire), 2T, IOID, 2P 
Lo l.2mm'6, IJ!; ., .,.jjf!i!(Silver Plated Copper. Wire), lT, SID 
L7 1.211•</>, IJ!; ., "'lllfl!(Silver Plated Copper Wire), 2T, BID, 2P 
4 l.2mm<J>, ilV .,.,.llifll(Silver Plated Copper Wire), 0.25T, 20ID 

g 
~ 

f:: w 
f:: 
iE 

100 

80 §: 
~ 
~ 

~ 

60 -R 
1ll- 11&1 
~ "" "' iE 
~ 40 
~ 

n 

20 

0 

Po-Vee (see Fig.2) 
0.6 

Common Emitter 1 

0;5 3f;=f.=470MHz +1-1--1--1--1--+--I 
ifll!lf.~:Vcc=l2.6V: ~o.~~ 
Ta=2aC T-f--t-~~·::,.,-:.:..--1---1 . : v-

0.4 

0.3 J7 v, 
l---+---l17-++T7'-.,.'f-i-t--l---t- 0 1-"-

v l ~-
0.2 

0.1 
Vl7 I 

0 
8 12~ 14 16 10 18 

ilfU'M 
1lll.!i11i'.I± Vee (V) 

Po. 7Jc-P1 (see Fig.3) 

2.4 .x.' .. """'"" l 
Co~~o~ ';~7tter-1---~-+-+--+ "'~t-+--
3f;=f.=470MHz ~ 

2·0 Ta=2aC 

7 ~ 12.611 
0. s l---1-->4,,,-d.~i.::. .... -;.:::::, .. .:i f-... -... +t-... ---..i-+t---1_,r-_-+r...,..--+y:;+~ff-t-.. ~-+-.,-c-t--1 

16 Vcc=l4V 
0.4 L..J..._JL-...L.-i--l---+-+--+-i-+-t--i 

8'.Lo_s_L__Jo.L1__JL,_o~.-1s_J._o~.2,,..,_.l.-~o~.2~s-'--..,,o~.ac-"'-::-co.35 

A.1J'lf.1J P1 (W) 

Lt : l.2im<J>, IV., 'l'll!IQ(Silver Plated Copper Wire), l.ST, !OID, 2P 
RFC.-RFe,: 0.S..<J>, i-t,t 1HNlit(Enamel Coated Copper Wire), !ST, 3.SID 
RFC.: J.la<J>, i-t ,t 1•ll!lll(Enamel Coated ·Copper Wire), 20T, SID 
RFC.,RFC,: 1.0...<J>, .zr I n.11111\(Enamel Coated Copper Wire), l7T, SID 
Rt :2211 
B.P.F: Band Pan Filter 
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Po-V cc( see Fig.3) 

3f;=f.=470MHz 

f-- ~~.~ Vcc=l2.6V 
2 .. Sf--Ta=25'C 

2.0 """o.'.l!­f---1--+--+-+-+-+--1--,;,.-
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1.5 
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0.5 
/JL: : 
/ 

!> 
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'l!l'.iJ!;\'iltn: Vee (V) 

Po-V cc (see Fig.4) 

Ta=25'C 

4. 0 

3.0 

18 

2.0 

t---+-~~----r---+-f----<--J---~--+--+ 
1.0 

0 

I 

8 10 12"6" 14 16 18 
w.l:\\'f.11. 

f!l'.iIB\11!'.1£ Vee (V) 

~ 

i! 

* i: 

"' ~ 
;, 
n 

100 

80 

60 

40 

20 

0 

2SC1165 
Po. 71e-P; (see Fig.4) 

5.6 ·1 .l 
3f, =f. =470MH,..z_,__-+--+-·t- ·- Ve~= 16V_ 
Ta=25'C .i--t--

4. s i--J-.-l--!--!1- ~J-::, ~'*--f"'::::i:--t----il--+---f ___.,... 
I::: 14 4. o Ll--1--+.--+--!,I--~+r--===>~1-+==r-"-t---j 

::: I i----
p.; -- ~).....-: r--f-1~-,---, 12.6 

3.2 v 
f-~-- - ---1--1·---+---+-_-t-ll-t--1 ,__ 

J_.-J--t-- l 
Vee= 11 12 .6 

0.: J l 
0.05 0.1 0.15 0.2 0.25 0.3 0.35 

J.-1J11t1J P, (W) 

6. oLJ--l--l--+--1-J.-+-++-H-++-t-H-r--r-11 

ml\l!Jill.~ Ta ('C) 

Fig.4 1~2w~JM!!U~~m71;...·7o;.i7"(MULT)x3 PA PA 
l2SC1165j-l2SC100ll-l2SC1120l 3 't'l.•ffi(l56.6MHz-.470MHz)tltt.J!f!t$i@lfi3/Line up for Land-mobile Equipment/1 to 2W 

TRIP PA PA 
IJ".'.[SC1165l-l2SC100ll-l2S"<.':TI2oTl/Tripler and 2 Stage Power Amplifier Circuit 

L1 : 0.8mm¢, jf{}' .. j ~}M.f.Ji,t(Silver Plated Copper Wire), 2T, IOID, 2P 

L2 : l.2mm¢, i{,1 7.:tm~(Silver Plated Copper Wire) JT IOID 
L3,L4: 0.8m.m¢, JK;t ?:\£!~~(Silver Plated Copper Wire): IT: 810 

Li; : l.2mm~, HU 'Y:\-U§ijt(Silver Plated Copper Wire), 2T, lOID, 2p 
Li : l.2mm~, $H.;t ":I ~jjiiji¥Ji!.(Silver Plated Copper Wire), IT, SID 

L1 : l.2mm.p, ;W;t 'Y ~m~(Silver Plated Copper Wire), 2T, SID, 2P 

La : l.2m_•9', jjl;I -:t ~JIJIO!(Silver P!oted Copper Wire), 0.25T, 20ID 

Zi.=50.Q 

L : l.2mm~, iR.l '1 :\-jfrll.Ji!it(Silver Plated Copper Wire), I.ST, IOID, 2P 

RFC1-RFC3: 0.6mmq., :t..T J 1Hf•!,j;lj((Enamel Coated Copper Wire), 15T, 3.SID 
RFC, : l.OmmtfJ, .x.. T ,I JV~J,j'-Jl(Enamel Coated Copper Wire), 20T, 810 

RFCs,RFC.: 1.0..</>, c>e-i'; lviljj)jc(Eaamel Coated Copper Wire}, l7T, BID 
R1 : 2211 
RP.F: Band Pass Filter 
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2SC1l66 ~y~~NPNz~~·~7~~~-~-~5~~~~ 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

OliiJJ:LUl:llllim O!UE:lllfllm 
0 Driver Stage Amplifier Applications 

• illliiWEE"t:i'" : V CE0~50V 

• ift~::i v !! ;<llm:ki1>*~1,,: Pc=600mW (Ta=25°C) 

•2SA661 c ::t Y?' 9 ,c Y;<ll 9 re.~ ry, ::i Y7' 9 ,c './;<ll 9 !±!:1JIID!il&IDMJJ31.&.ffl 
c!: l...-C:/ft:li!!ti"t:i'". /Complementary to 2SA661. 

:lil::k:IE*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::iv!! ;<l1 • "-7.f!,iflEE VcBo 70 v 
::i v!!;<ll • .:r.~ ,,,;<llri.imEE VCEO 50 v 
= ~ ,,, ;<l1 • "- 7.FdlilEE VEBO 5 v 
::t I/" ;<ll iltiifE le 200 mA 

.:r. ~ "';<llfliifE IE -200 mA 

::t I/" ;<llm:R: Pc 600 mW 

ti!il$m!!l'. TJ 150 ·c 
f*:ff'.m1.ll'. Tstg I -55~150 ·c 

!l~Rtiti\l'I! Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::t I/ !J ;<l1 l...~~flii!E le BO v CB=20V, h=O 

.:r. ~ "' ;<l1 l... ~ fl!IT'li[VfE IEBO VEB=5V, Ic=O 

hFE(l)* VcE=2V, lc=50mA 
Ti~UjfEiltiifE~·i\i$ 

hFE(2) VcE=2V, lc=200mA 

::i v " ;<l1 • .:r. ~ "' ;<ll IYJMiJ;J'P'ii[EE VcE(sat) lc=lOOmA, ls=lOmA 

" - 7. • .:r. ~ ,,, ;<l1 Fdlfl[EE VBE VcE=2V, lc=200mA 

r 7 './:; './ a './ Jlli.lmtfl'i: fT VcE=lOV, h=-lOmA 

::t I/ " ;<l1 !±!:1J~:ll Cob VcB=lOV, IE=O, f=lMHz 

* hFE(l) tc. .l: ry r~ID .l: ; tc.:71-m L.. ~1'1.i§b~lR l... -ct.'> ry 'ii'". 
According to the value of h .. (1), the 2SC1166 is classified as follows. 

Classification I Min. Max. 

2SC1166-R 40 80 
2SC1166-0 70 140 
2SC1166-Y 120 240 
2SC1166-GR 200 400 
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Unit in mm 

5.!Max 
1.5C 

0.45.P 
0.7.p 

~~.23 
1.5 

1.5 

JED EC 

EIAJ 

TOSHIBA 2-5 S 

1. Emitter 
2. Collector 
3. Base 

7 !I -!! ..,._ 9 l'i RH-16 ~;iffl 

Radiator Holder No. RH-16 

Min. Typ. Max. Unit 

- - 100 nA 

- - 100 nA 

40 100 400 -
20 - - -
- - 0.5 v 
- - 1.0 v 
70 120 - MHz 

- 6 - pF 
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l:z\I ~,l~:jj(:ll!! T _ 

Common Emitter -
VcE=2V -1 

Tc--75'C 

25 -.......... 
-25 

5 10 30 50 10.0 300 

::iv??i'!i'.IRE Ic (mA) 

E 
'!;l 

._"! 

"' ~ 
l:!J 
lim' 
~ 
;iill 
l§: 

"' " 
>l 

"' "' ;,. 
n 
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1.0 

0.5 

0.3 

0.1 

0.05 

0.03 

0.01 

2SC1166 
Ic-V cE (Low Voltage Region) 

240 ·- ]J ]J i :r.' •y ?1$Jil! 
~--\--1--1-+++41-t-++-t-j Common Emitter 

-:;-4; IiTa=~5'C 
2oor-i--h~ 2 . o .L L 

H ~·~ J..-1-1 _I .SI .1J L.-1 1. --i+-+-+--t--t---i 

±±1±± ~LJ.._LLl.-1-L.L.~2,-l-..L..-1~3~-'-'-74-'-'"-"-15 

::i v? 1 • .x. ' ·y 1 fdl'itl± VcE (V) 
V cE(sat)-lc 

1----l---l--+-+-l-+++1---+-!--+- Common Emitter= 
1---+---+--+--1-1-1++1---+-!--+- Ic /Is= 10 -

I 

l--+---+-+-++++++--25-.:P,25-+-t-t-++++---+---i 

~ 
I 

1 3 5 10 30 50 100 300 

::iv 1 ?'iti'.IRE Ic (mA) 

1-+-+--1-++-1-+-1-++-t (j)T c =Ta ~'.&*!it~tri 
infinit heat sink :::j 

i>4..j....i;;..+-J.-+-ft-l-++-t-+-+-+-! @lOOX lOOX lmm .--1 
7 Jv'.::. <'J .t..!Jt~--1 
RH--16fil!ffl --1 
Al heat sink = 

H--1-l-t-+--F...,_f-+-H''<IK-"'!.:+-t @ 7 ;.; .:r.-? * 1v .?"- -
r++-t--t-+-+-+-'"-1-+-t-+"J:St-1'<.+-+- RH--16~Jll t- H 

H-+-f'-1-1o<;;t-tt-H~'l-...H-t]S,-'IJ:S..r.t©!it~tri H - .:= 
·l" no heat sink t-

,..... JS 

~!-'--'--'--'--,2~s-'--'--'--~s~o-'--'-'--~1~s,........_,__~1~00;:-"-'~~1~2~s~.......,iy~so 

Jlilfllli.=_/!!'. Ta ('C) 



2SC1167 ~~~~NPN:mttft~~~~?~~A~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

08~7' v ~7klf'~lalI±l:tJJft 
O Black and White TV Horizontal Output Applications 

• imi!1lijlij.IE-Ci" : V cao= 1200V 

•fi1!!".1Eti>{1£1,,: VcE(sat)=8V (Max.) 

• ;;t, 1 ,,. 7- :.-- .?''*r.flti'~1,' : tr=O. 5µs (Typ.) 

il:;~~*& Maximum Ratings (Ta=25° C) 

Characteristic Symbol Rating 

::z v!! 17 • ~-;;t,fY!'ill'.EE Vcao 1200 

::z v !! 17 • :r. ~ ,,. 17 fiti'ill'.EE VcES 1200 

:r. ~ ,,. !I • ~ - ;;t,r.fl'ill'.EE VEBO 5 

::z v !I !I 'ill'.Vft le 1.5 

:r. ~ ,,. !I 'ill'.Vft IE -1.5 

::z v!I !lm9'= (Tc=25°C) Pc 50 

~-iti!Btffil.f!t TJ 150 

1*f?ilfil.!3t Tstg -65-150 

tlUa:~*fii Electrical Characteristics (Ta=25°C) 

Unit 

v 
v 
v 
A 

A 

w 
cc 
oc 

Characteristic I Symbol I Test condition 

::z v !! !I l..,~fl\JT1'VIE Icno Vca=500V, IE=O 

:r. ~ ,,. !I l., ~ fl\JT'ill'.:VfE IEBO VEn=5V, lc=O 

jl[VfE1!VfE~im~ hFE VcE=lOV, lc"7"0.5A 
--· 

::z v !! !I • :r. ~ ,,. !I fY!fci!*1'ill'.EE VcE(sat) lc=l.OA, la=0.4A 

~ - ;;t, • :r. ~ ,,. 17 rd.lfi1!!*1'ill'.EE VaE(sat) lc=l.OA, la=0.4A 

l., ~ fl\JT ffl!rJSii!c fab Vcs=15V, IE=-0.2A 

rll$'*f!.i Fig.1 tr lcp=l.OA, la1=0.4A 

tr Test Circuit 

25µs 

--i I 

-Q{L 
63.5µs 

!OSY 
Base Current Collector Current 

rp:lmm 

-354·-

Min. 

-
-
10 

-
-
2~0 

-

1. Base 

25.0¢Max 

21.0¢Max 

2. Emitter 
Collector (Case) 

JEDEC T0-3 

Unit in mm 

' EIAJ TC-3 TB-3 

TOSHIBA 2-19 C 

7 !I -1!: ~ 9 1"1AC42C~jlffl 

Mounting Kit No. AC42C 

Typ. Max. Unit 

- 10 µA 
- 1.0 mA 

- -
- 8.0 v 
- 1.5 v 
- - MHz 

0.5 1.0 µS 



~~~~NPN=mtttt7v-7~~7~YA~ 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 

on?-"Tv ~~•1:1:1:tJm 
O Color TV Video Output Applications 

• l~i!HEE-C"t" : V ceo=300V 

• ::t v !/ !J l±l:t.J!l'¥ltt1;.t]-~1,,: Cob=5pF (Typ.) 

• r 7 :/:;-;,-a :/rnl¥!1l~titf.ii1,,: fT=lOOMHz (Typ.) 

:a:;1;::~;m Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
-------·----·-- --

::11/!/!J • "" - ;:;t.. r"imEE Vceo 300 v 
···-----

::iv!/!J • .::c. ~ .,,!Jl'MIU Vcoo 300 v 
---

.:r:. ~ 
"' !J • -" - 7-. r"i'fltEE VEBO 5 v 

--------------- --
::i v !/ !J mV!f le 150 mA 

.::r.. ~ "' !J 'liii'.l'51E IE -150 mA 

:J v !/ !J :Jn~ (Tc=25°C) Pc 12.5 w 
---- ----

:J'tirtm~gr TJ 150 oc 
---- ---

f!?:H!!t Tstg -65-150 oc 

tisu~*f!: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

::iv!! !J L-'<"IWi~i5fE lceo Vce=lOOV, IE=O 
-- - -

:J:- ~ "'!J L,_,,.ljgf'ji[i'.ift IEBo VEB=5V, Ic=O 
-------·-------

Jf,fi5ft'l'l!i5ft~~M* hFE VcE=lOV, lc=50mA 
------·----

::iv!J!J • .:r. ~ .,, !J r .. if®;fl:l'llEE VcE(sat) Ic=lOOmA, Ie=20mA 
---------

"" - 7-. • .:r. ~ .,, !J fl;.9f®'f1l'llEE VeE(sat) lc=lOOmA, le=20mA 

1- 7 :/:/-;--,. :/Jr.J¥11l~ fT VcE=lOV, lE=-30mA 
·--· 

:J v !/ !J 1±1 :1Jll'¥ kil: Cob Vce=20V, h=O, f=lMHz 
·---·· 

""- .AJJ1't1' 9 mJA I rbb1 VcE=25V,h=-2mA,f=30MHz 

-355-

2SC1168 
Unit in mm 

"l 
0 
'H 

"-----..J.·q 

!. Base 
2. Emitter 
Collector (Case) 

JED EC T0-66 

EIAJ TC-!6A, TB-23 

TOSHIBA 2-13B 

~ 

7 !/~~ ~ l:J: AC20C ~~ffl 
Mounting Kit No. AC20C 

Min. Typ. Max. I Unit 

- - 0.1 µA 
- - 1.0 µA 
25 100 240 

- - 1.0 v 
- - 1.2 v 
40 100 - MHz 

- 5.0 6.5 pF 

- 10 25 Q 



2SC1168 

500 

~ 300 

~ 

~ 100 :% 
Ii@: 
,'\ 
m 

.). 

:>. 
,'\ 
It°' 

50 

30 

10 

F'1 

Static Characteristics 

1.6 500 -

-1ito= 1.4 

v.:1 ;~--

~JJ rl-° ,~rt m.s 
-~~ r-r= .,...o~ ·""-· 

-t.fo.6 d:' "' . %; -' §ft n ~ t=R ll=i' isr=L . ·+ -
k=0."2~A, I 25 

l'[ 

±1.-0 ±:isl 

300 

1 1.0_\f 0.5 ·tt 0 100 200 300 
"'··· "'- l[i;k ls (mA) :ivJ}' ·-".~ •yJnfHIUE 

-t -
0.5 ""-~ VcE (VJ 

;:-..;> 
10 

"' -i=L1?fi1 ~ :;: CL~ •y JIJUtll 
- .> Common Emitter 1.0 

«8 Ta=25'C I ~m" 
'( i.5i 

1 "- ~ ., Jlt:l1!! 
Common Emitter 

l Ta=25'C 

I I I T 
I VcE=30V 

:::::1 

~ D.. 

~ ]\ 

10 I JS I 

i 
I 

~ 
I 
i 

-0.5 -1 -3 -5 -10 -30 -50 -100 

:i:. ~ ·r 7 'ltii!C lE (mA) 

-356-

1 

~3'lt:tt!l -
Common Emitter-I 

VcE=5V 
Ta=25'C 

~ 
3 

\ 

3 5 10 30 50 100 
:::i v? 3' it it Ic (mA) 

Pc-Ta 

Tc=Ta ~PR*l&~;f:Ji infinite heat sink 
1.&:~fl\i.;j: L no heat sink 

4H-t-t-+-+-+++-+-+++-t-H-H-HH-cH<-t-+-t-t-+-+--H 

0·++-H-l-IH-H-t-+t-+++++++++-'k+++-1 

25 50 75 100 125 150 

1.·:irm;:urr Ta re> 

-I 

300 



~v~~NPNz~g~~7~~~-~~~~~~~g 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

O~lh1!i~~mlHl:l:t.J~m CflUiff.'ll~m) Oiti;f!J~. C~tl:t.J:tl~ilIDKl;::im 

~*'9. 
O Land-Mobile Radio RF Power Amplifier Application (Low Supply Voltage 

use) QHigh Gain, Recommended for Class-C Power Amplifier 

• 1- 7 :/ :/-;-- a :/ ffll7B!ff(t1;~1,' : fT = 600MHz (Typ.) 

:ft:;k:~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

::r v !l !il • "" - A r.m11r: Vceo 40 

::r ]/!I !ii • """~ ')I !i'IYltE.EE Vero 20 
(ReE=lOQ) VcER 40 

"""~ ')I !il • -'- ;t..rMJ'mEE VEBO 4 
··-

::r ]/ !l !il 'fliilE le 1.0 
--

""" ~ ')I !il 'illilE h -1.0 

"" - ;t.. 'flmt le 0.2 

::r v !l 9<~9': l 
Ta=25°C 

Pc 
0.8 

Tc=25°C 10 

~1t1fl3tlffi.!l TJ 175 

-f*fftlffi.Ilt Tstg I -65~175 

'i!IU~tl¥.l!M'~ Electrical Characteristics (Ta=25°C) 

Unit 

v 

v 

v 
·---
A 

A 

A 

w 

oc 
oc 

Characteristics Symbol Test condition 

::r ]/ !l !il J..,"" rtfi'flmt lcao Vce=l5V, IE=O ___ ,_ 

;;:c. ~ ')I !il J..,"" rtfi'flmt IEBO VEe=3V, Ic=O 

::t ]/ !l !il • "" - ;t.. ri.i~tR:•.EE BVceo lc=lmA, h=O 

::t ]/ !l !ii • """ ~ ')I !il IYJ~{*'fl.EE BVcEo lc=lOmA, le=O 

""" ~ "' !ii • "" - ;i.. rdl~tR:m.EE BVEBO lE=-lmA' lc=O 

rn!V!t'flmt:tt!•li¥ hFE VcE=5V, lc=O.lA 

::r v !l !ii • """ ~ .,, !ii rdlflill~m:.EE VcE(sat) lc=200mA, le=20mA 

"" - ;i.. • "'- ~ "' !t r"iflfll;i:11•.EE VeE(sat) lc=200mA, le=20mA 

1- 7 :/ :/ .Y a :/ mJ7B!i{( fT VcE=lOV, lc=50mA 

::t ]/ !l !t f:l:l)J~it Cob Vcs=lOV, h=O, f=lMHz 

A.1J1 :/l!:-!J.':/;7-. (~1{($) R.(h1e) VcE=lOV, lE=-50mA, 
f=l75MHz 

f:l:l)J'fl)J (Fig.I) Po Vcc=l3.5V, f=l75MHz, 
P1=0.25W, 7lL60% 

Fig.l 175MHzlfl1J~1JilJ'.iE@li& 

175MHz Po Test circuit 

C1,~,Ca.C4: -30t;f>F 
Vcc=l3.5V 

Cs: o:OOlµF:llfiiUf~ (Feed Throueh)+0.05,lF 

L1 ,La : 1.2mmt;f>, JA,,t •1 ~j!il*f(Silver Plated Copper Wire) 

La: RFC lµH 
~: 1.2mmt;f>JA,,I •/ ~JA*f(Silver Plated Copper Wire), 1%'T 

81D,8Length 

-357-

Min. 

-
-
40 

20 

4.0 

20 

-
-
-
-
-

2.5 

2SC1169 

industrial Applications 

Unit in mm 

9.39~Max 

8.5~ 
Max 

1.-+--.lt---~:":~-~-~ 

q~;f::~1J:J:::::::;_i.,;;:; 

~ ~ 

--t-1:£:9-fl.EH:SZ:E:=~ ~ 
o1 ~ 

!. Emitter (Case) 
2. Base 
3. Collector 

JED EC 

E!AJ TC-17, TB-22C 

TOSHIBA 2-9 C 

Typ. Max. Unit 

- 1 µA 
- 10 µA 
- - v 
- - v 
- - v 
- -
- 0.5 v 
- 1.2 v 

600 - MHz 

6.5 10 pF 

25 50 Q 

- - w 



2SC1169 

500 

300 

1100 

I 50 

~ 30 

= •• 
10 

5 
5 10 

50 

30 

+-

3 

1. 0 
0.3 0.5 

3000 

~ 
J;: 1000 

= Iii! 
·' 500 .. 
,'), 

-~ 300 
II\ ... 

P" 

100 
10 

..,........ 

~~~~jtJ? 
Common Emitter 
VcE=5V 
Ta=25"C 

-r-
J,... l\ 

30 50 100 300 500 1000 3000 
:J v ? 1 fltlit Ic (mA) 

f,2"1.0~H:r-
Ta=25'C -

t--

l 

J..-" __..., 

3 5 10 

jg!'llJ:E Va (V) 

-

30 50 

.x.~ .,,~Jt T 
Common Emitter_ 
VcE=lOV 
Ta=25'C 

~ 

30 50 100 300 500 
.:r:. ~ 7111:11 IE (mA) • 

VoE(sat)-lo 

Hl 0. 51-he++!--+-+-+++H+lf-----+-+-+ttfi-tt---t--1 

~ l-l-l-J..l..l---i-l---H-H+l+--+--=tn--2ttt-ttt-~r-t ~ o.3 I/ 

~ v 
lj 

'I\ 
~ 
;. 
n 

j;; 
~ .. 
0 

* -Mi 
-R 
-< 
'I\ 
l' 

ti 

0.1 

0.05 

0.03 
5 10 30 50 100 300 500 

' :J v? ?lltit: Ic (mA) 

50 

30 

10 

5 
0.3 0.5 1 

i!'iltEE Va (V) 

4.2 .x.~ 71~11!! 
Common Emitter 

3.8 f=175MHz 

Po-Voe 

1000 

3 

v 1.4 F-+--+--+-+-+-+-+-+-+--+--+--1--1--i 

1. 0 L.....L....JL......l.......J,_.J._,.1,--+-,J.,-'-~--'--*"-'-o' 
10 11 12 13 ll 14 15 16 lX 

---~ tiltIE Vee (V) 

3000 

5 

-358-



Common Emitter I 
3 _5 -f=l75MHz H+}~ 

Ta=25°C "le~ 'l.T +-H 

r+++-+-l-'-f-+-p+-4-'q.-+4\~ 

~- 3.0 ~ V1 
- f-+...,....,c-+-+-4 • .<f-f-l-¥''-'-+-i-·\i+-1---i 

l--"l-=t-1-!-++-+-l-+_+_-+-H-<13 . 5 1/ c 

=:r1r RT 
0.2 0.3 0.4 0.5 

.A.:IJ•;[.;IJ l'; (W) 

50 

-359-

150 

mmrnu~ Ta. re) 

2SC1169 

;;oo 250 



2SC1170B ~U~~NPN~~-~~~-~?~~~~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

O:tJ ?-7v1::7.k.:iJZtimrRJl±l:t.Jlfl' 
O Color TV Horizontal Output Applications. 

• il'liifilEEC:-i"": Vcao=l500V 

• f@;fllf[EEt;>{j£1,, : VoE (sat) =8V(Max.) 

(lc=3A, ls=0.8A) 

• :A1,,,7-Y!l0~fl;iii1>~1,,: tr=l.Oµs (Max.) 

Clcp=3A, h1min.=0.8A) 

:ft::k'.i.E~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

::1 v !l .?< • -" - ;z. ri.i11tEE Vcao 1500 

::1 v !l .?< • = ~ ,,, .?< r.flflEE Vcoo 500 

= ~ ,,, .?< • -"- ;z.IMJflEE VEBO 5 

::I v !l .?< f[DfE le 3.5 

= ~ ,,, .?<f[DfE IE -3.5 

::Iv !l .?<m~ (Tc=25°C) Pc 50 

:fi§-15-$l'ffil.)Jt Tj 150 

f!i?:ff-l'ffil./Jt Tstg -65~150 

~ml¥-J!M='li Electrical Characteristics (Ta=25°C) 

Unit 

v 
v 
v 
A 

A 

w 
oc 
oc 

Characteristic I Symbol I Test condition 

::! v !l .?< L-~ wJTmm Icso Vcs=500V, h=O 

= ~ ,,, .?< l-~ttiff[DfE hso VEs=5V, lc=O 

]l[DfE'l'ltDlt:ttl~llP¥ hFE VcE=lOV, lc=lA 

::1 v !7 .?< • = ~ ,,, .?< raif@'OfiJflEE VcE(sat) lc=3A, ls=800mA 

-"-?- · = ~ ,,, .?< f69:@;f!JflEE VsE(sat) Ic=3A, h=800mA 

T~~Fa9 Fig. I I tr lcp=3A, himin=800mA 

tr test circuit 

25µs 

-J I 

-Dd1-
63.5;1s 

105V 
Base Current Collector Current 

~lmo 

-360-

1. Base 

25.0(JMax 

21.0<6Max 

2. Emitter 
ColJector (Case) 

JEDEC T0-3 

Unit in mm 

EIAJ TC-3 TB-3 

TOSHIBA 2-19C 

7 !1-t:-it ~ l:l: AC42C ~)00.fft 

Mounting Kit No. AC 42C 

I Min. I Typ. I Max. Unit 
-

- - 10 µA 

- - 5 mA 
·----

10 20 - -
- 5.0 8 v 
- - 1.5 v 

·----
- 0.5 1.0 µS 



~ 
u 

p.. 

Static Characteristics 

lc-VsE 

~--+-·-c--+-+-+--- ·-i- -+-- -- J: ~ 'Y :)' jtJt!l 
Common Emitter 

Ta=25°C 
j-f---·-l-+---l---+--·l-ITtft----1---+--t-+---+--! 

I 

j 
I 

--l-+---+---l--~600mAb,.~~-+•+H---+--lf--+---+--+--~ 
800..___ 

~ocio::+·" 
r: 
! t-

1--
j-
i 

-

-J--i- --l-+---1--l----f '<.--JH•·+---1--+-t-i--

I 
----+---+-+--~-+--1-1-t- --1 

lt---t---+-t-+--+---1---+--t-H+-+---l--+--t-+-+---< 

=f ~ 
0 ~1-t-t----I-

0 0.4 0.8 1.2 1.6 

75 

50 

0 
0 

I 

-"'- ;z • "' ~ ., :7 tmll!'.1± 
Pc-Ta 

'b.. 
~ 
~ 
~ 

'h. 

VnE (V) 

~ 
~ 

i" ~ 
t-. 

50 100 

'T-7..iliU.lt Tc ("C) 

I 

I 

--i 

!---1 

~ 
150 

-361-

2SC1170B 

- -----+-t-t-t-l-M+----1--1-r·--t-t-H-+t----t-+-Ti 

-·--t-+-+--t-t-1-H-r---:---,---,--,-_,.-,,..,---;---i--,-, 

I 1~--t--~~~~~--~-t--~~~~-~-~~ 
10 30 50 100 300 500 1000 3000 5000 

2: 
"' > 

1±' 
1lm1 
~ 

"' " 
>I 

"' "" :.. 
n 

24rr-,-,--rr-r-r-rr--r-r-r-r--.,-,,,--,-,_, 
l-t-1---1--t--+-1-t--l-t--J-- - J: ~ •y }' jJlJfil I 
1-- ·-,t--r--t-r-t--+-+--+-+--t - - Common Emitter 

20 t-t-r1--1--t--+-t-t--+-+-+-·t- . Ta= 2 5°C 

r-+- le= 3A;--r-t--r--t--t-t- ~ /-,.--r---1-+-T--J 

16 r-t-t-t--t-1-T-t-t-+-t-t-+-+-J_+-+-+-+-+-H 
~ 5 c111~,_t>-t-·t-1--1---1--1-f-L~- ·H-t---. 

t-r-t-i·--t.J-+-·t--t-1-t-+-I·- --r--= ;== t--t'~ 
12t-t-tt+-t\-t--t-+-t-t-++-t--+-++-l--+-+-+-

i- B ll ·t-t_:::t-· - I ·1--

-"'-7.. ffiifit lB (mA) 

~~lbf'F~~ ASO 

10 'ZC1J' ih I) :l' ·t. 
= Derate Linearly 
-Above Tc=25°C 

1 I I 111; ~ I 11 I 
1 10 100 

::JvJ:7 ·:x.~-,yr,1rnv.:i: VcE (VJ 



2SC1171 ~v~~NPN~mu~~~-~5~~~9 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

O:h 5-7(..; i::·~~l:H:t.Jffl 
O Color TV Vertical Output Applications 

• ll:Nr.'limEE-e-:t : v cso = noov 
v CER(sus) =800V 

• [l[Ki,'Rttnq'l'!J,,. /Excellent Linearlity. 

• ~3':illbf'ff!i'{.f!PGn>J1\1,'. /Wide Operating Areas without Secondary 

Break down. 

:&::k::lE~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::iv731 • ..-,; - 7- rJJ'ijf:EE Vcso 1100 v 
::tl/731 • :£. ~ "' j fsi~ 7- 7~-;_:/ VcER(sus) 800 v 7'm;EE RBE = 22q Q (Fig. 1) ----·---
.:r.. ~ ')f 31 · ..--;-;;.r.fl'l'[EE VEBO 5 v 

- -----
::t I/ 7 31 'ijf:ffi Io 1 A ---
.::r:.. ~ .,. 31 mm h -1 A 

::t I/ 7 31 i'll\'.'k (Tc=25°C) Pc 50 w 
1~~fffllffilm: Tj 150 oc 

·--------- -----
iJ\l:tfl,\jl_m: Tstg -65~150 oc 

Electrical Characteristics (Ta=25° C) 

Characteristic Symbol j Test condition 

I ::t v 7 31 L ""tl"\lit'l[j'j!E le Bo V cs=500V, IE=O 
---·· 

I .:r. , 
')I 31 L"'IJVi'~Vli: limo VEs=5V, Ic=O 

I hFE(l) VcE=15V, lc=150mA 
[l[i'Jli:'tliifEJtlrpiil~ 

hFE(2) VcE=15V, Ic=50mA 
::tl/731 • .;:c.. ~ .,, 31 Fs9f@f!J1tEE VcE(sat) Ic=150mA, ls=15mA ___ }f'_i_g.J 
~-7'·.:r:.~ .,. ?< Fsiil'@ ;i<ITT[EE VsE(sat) Ic=l50mA, ls=15mA 

-------

L"'l*JfJW.Jl&'.~ fab Vcs=15V, h=-0.2A 

Fig. 1 :z v 7 31 • .:r. ~ ')I 31f!.1-lf'7- 5- -r -=-;,; 71tEEilUJ'.€@illl 
VcER(sus) Test Circuit 

-· 

1. Base 

25.0¢Max 

21.0¢Max 

2. Emitter 
Collector (Case) 

JED EC T0-3 

Unit in mm 

EIAJ TC-3 TB-3 

TOSHIBA 2-19C 

7 7 -t: ·!f- 9 f:J: AC42C ~)il)lffl 

Mounting Kit No. AC42C 

I Min. I Typ. Max. Unit 

- - 10 µA 
--------------

- - 5.0 mA 
-

30 - 160 

20 - -

- - 2.0 v 
--------- - 2.5 v 

0.5 - - MHz 

jj\{Jl<} 7;.;:; ;<.? :;;: VCER(sus)illi:ff~. 

~· 

Jj;jll) \/­ TUT 

Mercury Relay 
~--..---+~ 

fl 
~~ 6.3V 

50Hz 

+ 50V 

+ -
6V 

;t ;,,o X'1i!A.:IJ 
c;:; II Channel X to Oscilloscope• 

;t y O Yfli!A.JJ 
Channel Y to Oscilloscope 

:;t:;...-cr 
7-7-it:!H· 

Common 

.5 150 r---------
'-' ..... 

I 

~ 100 ----------------- ---- -s:--• "'?\ 
.t;.,_ 

..:i. 
n 

~,L-----------;;70~0"'·v~c=E=R7(s=u~s~)~ 
:::r v:; 7' • .:r. ~ ., 7' rrll'11V:E (V) 

:::r v7 7' t:::-?'l!tmcf1so 
mAiilf. l-lOOmA r: Ii} i? 7-> 

.#. (...l:.J:i!J A) 'l:iJl1J:;E"t;.;, 
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The sustaining Voltage VcER<SUSl 

is acceptable when the· trace folls. 
to the right and above. point B. 



100 

50 

...... i--

1 
1 

Static Characteristics 

.i--

3 5 10 30 50 100 

0:. ~ ·1?~:ll!l 

common Emitter 

VcE=l5V 

TaT1 llJU 
300 500 1000 

2SC1171 
Ic-VcE (Low Voltage Region) 

4SO~~~~~-.--,~.,--,-...,--.--,---,~~~...,--. 

"' ~ ., ?tie.11!! 

L_J_LJ_..J,.,,,:_l::t::t::!=t::::tl:O! Common Emitter 
400 I / Ta=25°C 

< l-l-1--i'JL__~+-+---;----i-l--+---l--51+--t---+~r--+---t 

~ 320 Iv 
7$ IZtZ:-j- -- -1---+---•----l--t---+----+--+---< 

6 
llii' 240 V7 v ! 160 ]'~ --- -- ---l---ll---4 !---+--+--- --j---

so nlrt7~-L:::!==+~f---==tl-=-~-l== --·-t==·---;~:~I~R;-~2~m~A~;:~::;:~:~ 
.,__,.Cj--------\---1--f----j--- --- -- -f--+---~ ---1--t-+------/------j 

o.__.l__.___._J_.__..__.__..__._...._..._oJ..._1..._._...._..__. 
0 8 16 24 32 40 48 56 64 

80 

~ 60 

P::' 

0 
0 

::iv;7;P·i~·1?Jlll';J,'.I£ VcE(V) 

Pc-Tc 

1'.. 
~ 

JS 
f" 

h 
J".,. 
~ r;;; 

h 
b. 

40 80 120 160 200 

7-;<.j,\l.JJ',: Tc(°C) 
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2SC1172, 2SC1172A ~V~/NPN=~~ft>~~~7~~A~ 
SILIOON NPN TRIPLE DIFFUSED MESA TRANSISTOR (TENTATIVE) 

0 7J 7 -7" v r:: Jk ljZ~ltiJ 1±171 Jf.l 
O Color TV Horizontal Output Applications 

• il1!ii!iffE£"ei"°: VcBo=l500V 

•1ll!l;fll1':E£tJt{l&1,,: VcB(sat)=5V (Max.) 

(Ic=4A, IB=0.8A, 2SC1172) 

(lc=5A, IB=lA, 2SC1172A) 

• ;;..-'( ,,.7-:/!l'*f!,i;Qt~1,,: t =l.Oµs (Max.) 

:ft:;;!;:~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

::! v !7 !) • "-;;..f!ll1':E£ VcBo 1500 

::! v !7 !) • = , ,,. !) f!ll1':E£ Vcoo 600 

=, ,,. !) • "-7'f!ll1':E£ VEBO 5 

::! v !7 !;lfti'ift: le 5 

=, ,,.!Jm'.iilt: IE -5 

::! v!7 !;Im~ (Tc=25°C) Pc 50 

~i\"ffilfg~ TJ 150 

ilttfflffil~ Tstg I -65~150 

•5U~!Wf'I! Electrical Characteristics (Ta=25°C) 

Unit 

v 
v 
v 
A 

A 

w 
oc 
cc 

Characteristic ] Symbol Test condition 

::i v!7 !J l,'!'tf\lim'.iilt: 

I =, ,,. !J l,'!'tf\li?IV!t 
!![ i'ilt:'m'.Vlt~ifllofK 
::iv!7!J·=,,,.!Jl'!ll 1~117~ t@;fl:Jm'.E£ 2SC1172A 
-"-.A.=, ,,. !Jr.ll 12SC1172 
t@;fl:lm'.E£ 2SC1172A 

r~*1tii Fig.1 

Fig. 1 r~*r~itll!l~@Jitr 

tr Test Circuit 

25µs 

--J I 

-Qdl-
63.5µs 

le BO VcB=500V, IE=O 

IEBO VEB=5V, lc=O 

hFE VcE=lOV, lc=2A 

VcEcse.t) lc=4A, ls=0.8A 
Ic,;;;-5A, ls-lA 

VBE(S&t) Ic=4A, ls=0.8A 
Ic;;::;-5A, ls=l~ 

tr lcp=4A, h1m1n=0.8A 

105V 
Base Current ' Collector Current 
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-

Min. 

I 
- I 
-
10 
-
-
-
-
-

1. Base 

25.0¢Max 

21.0¢Max 

40.0Max 

2.. Emitter 
Collector (Case) 

JEDEC T0-3 

Unit in mm 

. EIAJ TC-3 TB-3 

TOSHIBA 2-!9C 

7 !7-k"'f' Y f'J: AC42C ~)igiffl 

Mounting Kit No. AC42C 

Typ. Max.J Uni!_ 

- 10 I µA 
- 5 

Fl= 
20 -
3 5 
3 5 

- 1.5 
- 1.5 

0.5 1.0 \~µ;-



1000 

500 
300 

., ... 
100 ,.c; 

-lit 50 
~ 
!I' 30 
~ 

= 10 
i!!!!l 

5 
3 

1 

Static Characteristics 

I- 600. 400 _ 200f-O 2 4 6 _ 8 
H- «--;<10'.llfl t- 0 2-:i 1';7? • :x. ~ ., ?r.11 
-t- Is (mA) __ • IJ:l Wi'.EE VcE (V) 

>-+-t-+-<--+--+-+-i 0. 4 ~ > 
..,~ 

1-+-+-+--11-+-+-+--1 0. 6 ~ :r; 
I/ ,,,> 

1-+-+-+--11-+-t.'f-IL-i 0. 8 H 
1-+-I ...-1 :x." ., ?~!ill 
~-bl=r 1.0 1 Common Emitter 1-t:f:i- - y Ta=25"C 

t---+-+-l-++++t+--+-+-+-++t+tt--+-1-+< Common Emitter 
Ta=25"C 

I=: 

Ve& 5V7'Bt'-, 

l 3 5 10 30 50 100 300 500 1000 3000 10000 

:> v ;7 1 'tltl$i. Ic (mA) 

Pc-Tc 

§ 75 

u 
p.. 

o~~~~~~~~~~~ 
0 50 100 150 200 250 

7-7..i,g,/i'. Tc ("C) 
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< 

l:±J 

2SC1172,2SC1172A 
lc-VsE 

6 
:x.'< .,1~;;:; 

I- Common Emitter 

5 t- Ta=25"C 

l-_1a=800mA 

4 

0 
0 

i.-1-Wi 
1-600 1--

0.4 0,8 1.2 1.6 
-<--7.. • .:r. ~ ., 1rJJ'i!i'.1± Vs& (V) 

VcE-ls 
j :x." ·1 ?~i1!! -I 

20 Common Emitter-I 
Ta=25"C 

~ _pc= SA 

2.0 

[4 
IT ~ 

:: 12 

"' " 
8 

4 

0 
0 

3 

2~ 
~· II 

-"" 
~ !"'-

[':'--
~ bJ 

~ ~ 'bl 
~ 

400 800 1200 1600 
«--A'll!:tili. In (mA) 



2SC1172B ~v~~NPN=m~~>~~~?~~A9 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

O:t.J ?-7" 1.-- t:'7J<~~l<iJl±l:::tJJJI 
O Color TV Horizontal Output Applications 

• ~iffit!EC:i": Vcso=l500V 

• f@:tlJ1t!EiJ»Q£1,,: VcE (sat)=5V (Max.) 

at Ic=6A. Ia=l.2A 

• ;<. .f .,, -r :/ ymyr.M>))f(1,' : tr= l.Oµs (Max.) 

:!il::k~:Mt Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::rv,731 • "'-;<.F,!J'Jl!E VcBo I 1500 i v 

I 

-·---------
::rv,731 • ::r.. ~ .,, 31 rai'i'll:E Vcm 600 v 

·-~----

;r. ~ .,, 31 • "" - .A Fs9 'il!E VEBO 5 v 
::r v ?' 31 'lt?lit Io I 7 A 
.:c. ~ .,, ~ '<1il'.VIE Jg I -7 A 
::r v ?1 ~ m~ (Teo= 25° C) Pc I 50 w 
:fJHt%ili'ilill3t TJ I 150 ° c 
f*ff.Uiltf£ Tstg -=65=1501--~c---

~:m~!f:if1!!: Electrical Characteristics (Ta=25° C) 

1. Base 
2. Emitter 

Collector (Case) 

JED EC T0-3 

Unit in mm 

EIAJ TC-3 TB-3 

TOSHIBA 2-19C 

7 7t"t Y l'i AC42C t,r;®,l'H 

Mounting Kit No. AC42C 

Characteristic Symbol \ Test condition I Min. I Typ. I Max. \ Unit 
~--------------------~---------------

::r v ?' 31 L~/t!TTIVIE Icso Vcs=500V, IE=O I - - 10 / µA 

_=_~_.,,_~_L __ -'i"_ltlT_-_Tt_VIE ______ ,_I_E_so ___ , VEs=5V, Ic=O 1

1

=-=-lO __ -
2
_
0 
·~j-~-

@:V!ETIVIE:tl'i~~i~ hFE VcE=lOV, lc=2A 
~---------------!--------~ 

::rvo:731·=<.,,~Fai@;f!J'1i!:W: VcE(sat) Ic=5A,h=l.2A - 3 5 V 
----l·----·--1----------------

"' - .A·=~ ,, 31 Fs1:fmiF1J'l'ltEE VsE(sat) Ic=5A, h=l.2A, I - - 1.5 V 
·-------1---- ------------r ~%' 1HJ Fig.1 tr lcp=5A, h1m1n=l.2A I - 0.5 1.0 I µS 

100,~•~•~•m•m• le Max'._{Pulsed)* <"X~.s-'l--++-H+fftl--+-
1--++-H+l+H--+-H-++l+ll-+" 

Ic Max (~~1!1~ed) '""~ i.oe!-----IcMax ---+-
(Continuous~ 

~·~ 

tr test circuit 

25µs 

-J I 

-[Yl 
63.5µs 

!05V 
Base Current Collector Current 
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~U~~NPNI~9~~7~~~-~W~5~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

o~~~~m o~-5~~. ~-~~~~m~•m 
O Audio Power Amplifier Application O Output Stage Application of Car 

Radio and Car Stereo 

• 'i[vit:t~ipli\* C7) Tft1]!Rltil: .& ~ '. 
• 2SA473 c ::z / 7· Y ..< / .5l Y -C-1±\::tJ 5W ;1i:f(} l?.tc ;ti"". / Complemen­

tary to 2SA473 and 5 W Output application. 

~*:lE~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
----·------- -----

::z v :!' !J • ~-7'Fa9'ill'.EE Vcao 30 v 
-------

::z v ;!' !J • = ~ "' !J Fai'ill'.EE VcEo 30 v 
..:c. ~ "'!J • ~-7'Fa911EE VEBO 5 v 
::z v:!' !J•mt le 3 A 

.::i:.. ~ "' !J 'ltl:lfiE IE -3 A 

::z v ;!' !J :tl'\9:: (Tc=25°C) Pc 10 w 
:Ri!itffl511lU!t TJ 150 oc 
t'll::fHffil.oc Tstg -55~150 oc 

m5n1¥-J!f?f1~ Electrical Characteristics (Ta=25° C) 

Characteristic Symbol I Test condition 
-------

::z v :!' !J L~t:!;IT'ftDft: Icao Vca=20V, h=O 

.:r... ~ "' !J L ~ Wr•DfE hao Vaa=5V, lc=O 

hFE(l) * VcE=2V, lc=0.5A 
rl[Dft:1fmt:lt'lm$ 

hFE(2) VcE=2V, lc=2.5A 
--

::z v :!' !J • = ~ "' !J Fa9fiii!;ftl11EE VcE(sat) lc=2A, la=0.2A 

-"'-:A..=~ "'?<flii•EE VBE VcE=2V, lc=0.5A 

r 7 / ~ ~ a ;/ Ji'fliBl~ fr VcE=2V, h=-0.5A 

2SC1173 
Unit in mm 

1. Base 
2. Collector (Heat Sink) 
3. Emitter 

JEDEC T0-220AB 

EIAJ 

TOSHIBA . 2-10 

7 7 -t -it ~ (J: AC55C ~~ffl 

Mounting Kit No. AC55C 

Min. Typ. Max. Unit 
----··----

- - 1.0 µA 
- - 1.0 µA 

40 - 400 

25 - -
- 0.3 0.8 v 
- 0.75 1.0 v 
- 100 - MHz 

----·--· 

::1 v ;!' !J 1±\::tJ!@f:ll Cob VcB=lOV, la=O, f=lMHz - 35 - pF 

* hFE(l) vc:. J: I/ r*v J: ? vc:.7J'-~ L. !li&b:W~ vc t5 I/ -:l:-:t. 
According to the value of h,.(1), the 2SC1173 is classified as follows. 

Characteristics J Min. Max. 

2SC1173-R 40 80 

2SC1173-0 70 140 

2SC1173-Y 120 240 

2SC1173-GR 200 400 
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2SC1173 

] 

Static Characteristics 

t-+--+-+-+-1.'*+l ,I 5 ..._,,~~! +-t--+--+-+-t--+--+--J 
\ l 121 

0 
30 20 1-0 O· 10 20 30 40 

~-x··~ ~A) ~~11·:r.!~? 
0.2 l!ll'lli'.1£ VcE (V) 

t-t--1--+-t-+-+-+-< 

t-r-t-+-1--+-+--+-10 .4 ~ € 
,,, Cr.I :I..~ .. , .?:fti& 

1-f :;: Common Emitter 

~ 1±1 Ta=25"C 
I Ii"' 

"(ii!!: 

lo-VeE (Low Current Region) 

100 I- :r. ! ., ~k~ r -t-+-t-++t--H-+-f+-+-+-+--+-1 
I- Gommon Emitter-+-+-+--1'4-+-H'-+----+l-+--11-+-l--I 
I- VcE=2V 

80H-+-+--+-+-1--4-+-l-+P t-t-:-:1t-+--1--+-+--+-+-1 

t--+-+-t-+-+-+-1-+-+-+fi ~H lGt-t-+--+--+-l 
t--+-+-+-+-+-+-+--+-l--l~r-t--r--t-l-t-t-1--t--+-~ 

.::i 60r-t-t-t--t-t-t-+-+-+-+-~f-l.-4--lf-+-+--l--+---I 

"" llm1 
~ 

1 40t-i-t--t-+-i--1-t-t--t-+-ill--1H+-+-l+-+-~--+--l 
11 

20t-t--t-+-t-+--l-+-+-+-+11-+-+1-!-#--l-+-l.-l--l-I 

500 

300 

100 
-lit 
'"' ; 50 

o ................ ~._._ ................. ~ ........ ~...._~~..1-J......l-L....L..l....J 
0.2 0.4 0.6 0.8 

H 

~-A • .:r. ! ., ? rdl?ll.£ VaE ( v) 
hFE-fo 

Tc 1J·c 
r-- 25 

25 

1.0 

~ 

~ p;;: 
.:r. ! ., ?ltlt!! 

li;l 
~ 30 

i!!!! 

10 

5 
0.003 0.01 

Common Emitter I--

VcE=2V 
I--

0.03 0.1 0.3 0.5 1 3 

:iv 7 .1'1l~ le (A) 

Ic-VoE (Low Voltage Region) 

0 0.8 1.6 2.4 3.2 4.0 4.8 5.6 

3.0 
2.5 

t-+ .:r. ! ., ?ltlt!! [JI 
l.J± ~ Common Emitter 1 t-+ VcE=-2V '.l 

le :,,i I-{;; 
"' !--, "' 

3 2.0 

~ 

I 
II 

i:: 

ll!l 1.5 
tell 
~ 

~ 
~ 1.0 
n ~ 1 

0.5 
IL il ll 

lZI 121 121 
0.2 0.4 0;6 0.8 1.0 1.2 1.4 

~-A • .:r. ! '7 .1 llll'llil.£ VBE (V) 

VoE(sat)-Ic 

e 3.o :::::::-=--=-:~::: .... +"w,...1----"""":--t..,...,.~_,~...,.1;T1· ~,..,k-lt!!--r1--.....; 
o:1 Common Emitter' 
~ 

"' 1.o~lll~~~~lll~§@~1c~II@s~-~1i0:=~--~~ :it I: 
I±! 0.5>-+-+++++t---+--+-+-H-t+++---+--+-Tc=75"C~ 

: I2s ~./: 
:911 o.3 ·1_2i5' ~ 
~ ~ 
1' 0.1 ~ 

~ ~~~~~~~~~~2':~~~~~~~~~ ..;.. o.ost 

~ o.02~i±WE~~~rrrnt=1=1!tnnt=r~a 
0.003 0.005 0.01 0.03 0.05 0.1 0.3 0.5 1 

:i v 7 ?lit~ le (A) 
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2SC1173 
Pc-Ta 

11.lll!li:.llJt Ta ('C) 
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2SC1195 ~U~/NPN~I~~>~~~7/YA9 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR (TENTATIVE) 

o~~v~1v-9ffl o~ffA1~7/ijm 
O Power Regurator and High Voltage Switching Applications 

• ~itEE'""C'i': V CEQ=200V 

• 'ltffrE<gt:l:tJ':;k:~1,, : Ic=2.5A 

• '!Z:&t~i'Ff~~iJ>JA1,'. /Wide operating areas without secondary 

breakdown. 

:Ql:;k~;f.t Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
--·----

I ::zv;r,;i • .--.::-.Af}.9~£E Vcao 200 v 
---

::iv;?j/·:c.~ ,,, ,;irai~EE Vero 200 v 
;c. , ,,, ,;i • .--.:: - .A ri.i'flEE VEBO 5 v 

----
::xv JI ,;i'fliJTE le 2.5 A 

.::r.. ~ o/ ji'fliJTE IE -2.5 A 
----

::x v JI ,;i m9': (Tc=25°C) Pc 100 w 
----

}ti!fttli)/ffJ.f:lt TJ 150 oc 
{;\?::ff/fill& Tstg -65~150 oc 

~~l'.t.l~11: Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I Test condition 

Icso Vca=200V, h=O 
::xv JI ,;i L-""/:¥!r'lll5fl 

Icro VcE=200V, la=O 

.::r.. ~ ,,, ,;i L -"' lirr~ffrE hso VEa=SV, lc=O 
------

lfil'Jfl~iJlE~~fil* hFE VcE=5V, Ic=lA 

::iv;r,;i ;r_ ~ ,,, ?< 1Ylfili!%P~EE VcE(sat) Ic=lA, Ia=O.lA ____ , ___________ ----- -
~-A. ,;r_~ o/ j1 fl,9@%11'll£E VaE(sat) Ic=lA, la=O.lA 
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Unit jn mm 

1. Base 
2. Emitter 

Collector( Case) 

JE!JEC T0-3 

EIAJ TC-3, TB-3 

TOSHIBA 2-19A 

7Jl-tz:'l)-nJ: AC6C :8:'.ill!ffl 
Mounting Kit No. AC6C 

Min. Typ. j Max. Unit 

- - 10 µA 
----

- - 0.1 mA 

- - 1.0 mA 

30 50 150 

- - 1.0 v 
- - 1.5 v 



~U~~NPN~~9~~7~~~-~-~~~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

0700MHz 'IW~:tJ:t~~lU:fl C~i:1Jr:Th'.IU1D 

O 700MHz-Power Amplifier Applications (High Voltage use) 

• 7. r Y,,, 7·71 Ylf57!-II:ll~~ML:-n,;~it-::2ib, ':!lt:.JJ:fiJWb:5.4dBCtl~$) 

c:k~n'. /High Power Gain 5.4dB (Typ.). 

• 700MHz <: 3. 5W ({';\~$) 1±1;1Jb>%}. l?n :J: i'". /Output Power 3. 4W 

at 700MHz. 

• .:i:. ~,,, ;><'"fl'.iilfiil:?"-7.J: 1Jf1.1,,-o,,7.>f-::2ib, @l~lli!:\t~<DJlt-fflil'$(Ji[!IIB-C'ftI 

~~iU(R1!1~H~ ( Y -=- 7 • 7 :,; 7') )'fl .!:: L. -C ;!@ L. ;J: i'". /All Electrode Isolated 

from Mounting Stud. 

•UHF 'lif'"f[1Jtl!l~1\@1~,filC:llli:J@-C-i'". /For Operation in the UHF Band. 

~:kJE'.~ Maximum Ratings (Ta=25°C) 

_____ C_h_a_r __ acteristic J _______ S_y_m_b_o_l __ ~ __ R_a_t_i_n_g __ _J __ -~~i_t_ __ 

::i v !1 "' • ~ - A r-:.i~a: I v cso 60 v 

-~ri:~~~T§-;~--0_-:--~-:-:-:----1----3-6~---1 v 
VEBO 4.5 v ---------- -------------1------1--------1-------

::i v !1 ::S''~ViE Ic 0. 75 A 
--------- 1------1-------1----

.:i:.~ ,,,::S''/€ti5TE IE -0.75 A 

::iv!l::S':!J\:'.K: ITc=25°C_ Pc 10 W 
1------1-------1-------

J~ if fjj)lJi,l. !Jt T j 175 ° C 
--------------------1-------1--------1----

f!f-::ff'.lll\l.J:lt 1 Tstg -65~175 ° C 

~~a>.:!Mf1:i Electrical Characteristics (Ta=25° C) 

Characteristic Symbol I Test condition 

Icao Vca=15V, h=O 
::iv !7 ::S' L->?ltfi~ViE 

IcEo VcE=l5V, ls=O 
--

.;r.. ~ "' }' L. -? t!EJT'>ltiJiE hao VEs=3V, lc=O 

BVcEo lc=lOmA, ln=O 
::iv!lJl • :;r;. ~ .,, ::S' fA91l/r;f:f:'f@'.£E --

BVcER lc=lOmA, RaE=lOQ 

ll'immm~*lll~* hFE VcE=lOV, lc=lA 

::iv!l::S' • :;r;. ~ ,,, "'r"'iflfil'f!lmEE VcE(sat) lc=l.OA, Ia=O.lA 

r 7 :,; s; ,;..-- " :,; mJim~ fT VcE=lOV, Ic=150mA 
--- ---- --

::i v !1 }' 1±1:.JJ~]i Cob Vca=20V, h=O, f=lMHz 
v cc =2SV, p;-;:fw~-T~?OoM:Hz !'Jim iml±l:.JJ'rUJ Fig.1 Po 77~60% 

2SC1196 

Industrial Applications 

Unit in mm 

Q) 
~----'f 

1. Emitter 
2. Base 
.'3. Collector 

JED EC 

EIA.I 

TOSHlBA 2-!0B 

I Min. Typ. I Max. I Unit 

- - 5 µA 
--- ··--

- - 20 µA 
-------------

- - 20 µA 
----------

35 - - v ----
60 - - v 
20 50 -
-

80:1 
0.7 v 

- - MHz -I - -

I 
8 pF 

--
3 - - w 

* /'1t,.7.);t;;:/'1t,.7.$f1j~lOOµs, 7""'"--T..; ·"t1'!11t,.~3.o)'-b 

Pulsed : Pulse width;SlOOµs, Duty Cycle~3.0% 

Fig. 1 1±11J'i'l'!'.1J <DiJ\U5.EIDU4t 
Po Test Circuit 

<A/4 
Zo111'°'50Q 

c::::::::'.::=~c,RFC Vcc(+Z8V) 

n===~r ;i;c· . -

l z.,,=SO!l 
c 

c. 

C1--C~; t:.• A~ :..-:Jf}.::i:. 7-,1~ '} ::J ::.- Piston type air variable condenser 14pF Johanscm 
Cs~C,; + "J/::1 /T"/if" Chip type lOOOpF .L.7? (Murata Co.,Eqivalent) 
C1 rfjifi:i;.-7:;...--ft- Feed.through lOOOpF .L.7}' (Murata Co., Equivalent) 
Cs ; 'llM ::i ':/ 7 /'if' Electrolytic 10 µF 
liimfli7P-;7'77.i!l~9£1'Jii(:=2.7)1:ff.J;!; Fluoglas Copper Clad Laminates; <=2.7 
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1··, 

2SC1197 ~u~~NPNx~g·~~&~~~+~~,~~~~ 
SILICON. NPN EPITAXIAL PLANAR TRANSISTOR 

0700MHz ~m:tJ~llliffl Cf.li'C.fflltmlffl) 
d 700MHz-Power Amplifier Applications (High Voltage ~se) 

• ;r.1- v ')I 774 :/~7'f-!m~~ML.n,7.it.:/Jb, •::tJfU~ti>5.2dBC:fll{•) 

c*~"'· /High Power Gain 5.2dB (Typ.). 

• 700MHz -elo WC:fll{•) l±l:iJiJ>~ G:h. £-t. /Output 'Power lOW at 

700MHz. 

•=~')I 91'it:@iiJ>r-7.J:1Jf¥1,,n,7.it.:llb, @1JilfH!ll'.iit'6µt,ffl:1J>Jt:IJli!m-C:mf 

~~*i~CV ::::.7 • 7:/7)fflc VC~L.!C-t. /AUEle~trodelsolated 
from Mounting Stud. 

• UHF 1ff•::tJ~m@lllH.:.:lf!i:~-e-t. /For Operation in the UHF Band 

: :Ill:;#;:~~ Maximum Ratings (Ta=25°C) 

Characteristic · Symbol Rating Unit 

: ::z v 7 91 • -'-7.fWilUE . VcBo 60 v 
: ::z v7PI ·=~')IP.rd'! IReE=oo VcEO 35 v '•EE ReE=lOQ VcER 60 

: = ~ ')I Pl • -'-.A!Yl'itEE VEBO 4.5 v 
::z v 7 P.'itV!E Io 2 A 

= ~ ')I P.'itli!E h -2 A 

::z v 7 P.:m9': ITc=25°C Pc 30 w 
*~t:illi/ffi.15t TJ 175 ·c 
{litif'.rffil.}j't Tstg -65~175 ·c 

'!~~~'!! Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

Iceo Vce=15V, h=O 
::z v 7 91 L.~It;IT'ltmt: --

Icao VcE=I5V, le=O 
--= ~ ')I qt L.~It;IT'ltV!E IEBO VEa=3V, lc=O 

BVCEO Ic=lOmA, Is=O 
::z. v 7 91 • = ~ ')I pi Fd'J~f*'itEE 

BVcER Ic=lOmA, RBE=lOQ 

WiV!E'ltl:i!E~"®i$ * hFE VcE=lOV, Ic=IA ---
::z v 7 pi • = ~ ')I pi rd.l~'f!l'ltEE VcE(sat) lc=l.OA, Is=O.lA 

r 7 :/;; ..;_, ,, :/ .ffllili!l~ fT VcE=lOV, Ic=l50mA 

::z v 7 Pl l±l::b!§::I: Cob Vce=20V, h=O, f;,,,IMHz 

< il11i!iilili!ll±l::fJ1t::fJ Fig.1 Po Vcc=28V, P1=3W, f=700MHz 
712:60% 

* /'iv.Ai*: /~11--;r.ljfji~lOOµs, 7 ,,_ -7 1 • -ir-1 711--~3.0% 

Pulsed : Pulse width;::;;IOOµs, Duty Cycle;::;;3.0% 

Industrial Applications 

Unit in mm 

1. Emitter 
2. Base 
3. Collector 

JED EC 

EIAJ 

TOSHIBA 2-10 B 

Min. Typ. Max. Unit 

- - 10 
------

- -

- -
35 -
60 -
20 55 

- -
- 700 

- -
9 I -

Po test circuit 

<V4 
Z",,,=50Q 

35 

35 

-
-
-

1.0 

-
25 

-

µA 
---

µA 
µA 
v 
v 

v ----
MHz 

pF 

w 

~--~--. c, RFC Vee( +2SVJ' 

u==="I ;i;c· 

Ci-Ge; t: 7.. ~ :;..-JFJ;x /-r~ 1J :J / Piston type air variable condenser 14pF Johanson 
Cs-Cc;· +~/-/;:J/j';,.--tj- Chip type 1000pF k.7? (Murata Co . .£qivalent) 
C1 ,,• J'.tif!l:1 :.--T!-''*t Feed.through lOOOpF 1...7? (Murata Co., Equivalent) 
Cs ; 1l1R :J / 7' /.ff" Electrolytic 10 µF 
l!ililfli 7 c-77 ;<.Jl!!!B ill;;j/i(<=2.7)1~fJ'!lilt Fluoglas Copper Clad Laminates; <=2.7 
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"Y.IJ ::i ::..-:NP N ::i::. I:::'.'~ =t=-~ 7 JL-J'' l./;_7"~ I- 7 :..-~:A~ 
SILICON NPN ·EPITAXIAL PLANAR. TRANSISTOR 

0700MHz ~'ll::JJ~imm (~'l~ltEElUfiU!D 

O 700MHz-Fower Amplifier Applications (High Voltage use) 

• 7- r V .,. 7°71 :/;lfMi·lm~~.:f*Jfl G-Cl.'Gt.::l!b. jflJ~iJ>:;k~1,'. /High 

Power Gain. 

• 700MHz -C 20W (~~) 71;.~ Gh ~ -t. /Output Power 20W at 700 

MHz. 

• .:r:. ~.,. !.<''i!l[~iJ'-r-7-J: 1Jf¥1,,-c1,'Gf.::1'b, @l!MHil!:iltCO,/it,JfliJ>JA]!.l!!ll~-C-Wf 

ililil:ltl*lii~( V ~ 7 · 7 :/ 7) Jfl c G-C;l@i G ~-t. /All Electrode Isolated 

from Mounting Stud. 

•UHF iii'>t:b:ltl*ill@l!MHc:.:f&J@i-C-t. /For Operation in the UHF Band. 

-Al:;;li;:'.iE~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:i v !J !.<' • "" - ::<- r.,'J'>t a: Vcso 45 v 
-----

IRsE=oo 
---

:iv!J:SI ·:r:.~ .,.;11n.i VcEo 35 
ma: v 

. RsE=lOQ VcER 45 

;r:. ~ .,. ;11 • "" - ;;<. n.i·11rr: VEBO 4 v 
:iv !J ;I< '~lilt: le 3.5 A 

---·---
.:r.~ .,.;1<';'.Vft: h -3.5 A 

:i v !J ;11 m*: ITc=25°C Pc. 30 w 
~i!lmlliil.It T3 

I 
175 oc 

f*#lliil.!Jt Tstg -65~175 oc 

•5n~!lij~ Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol J Test condition 

le BO VcB=15V, Is=O 1 

:iv !l ;11 G'!'WTlillilt: 
lcEo VcE=15V, ls=O 

-· 

~~ .,. '? G '!'Wf'ji]1!'.Vft: hso VEa=3V, lc=O 

BVcEO Ic=lOmA, ls=O 
~ v !J ;11 • .::r. ~ .,. ;11 rtm~f:ktli:EE 

BVcER Ic=lOmA, RsE=lOQ 

hFE(l) VcE=lOV, Ic=lA 
mrV1t:mWJt1m$ * 

hFE(2) VcE=lOV, Ic=3A 

:i v!J'? • .:r. ~ .,. :SI r.ntm~';'.EE VcE(sat) le= 1.0A, Is=O. lA 

r 7 ;/~-Ya :.-'Ji;1rtl~ fr VcE=lOV, lc=150mA 

:i v !J ;11 I±l:b~ii\: Cob Vcs=20V, ls=O, f=lMHz 

r.11iffllrtll±l:blil:b Fig.1 Po(l) Vcc=28V, P1=7.5W 
f=700MHz, 17~50% 
Vcc,;ziN, Pi;;9-:-ow 

r.11imJiEll±l:b~1J Fig. 1 Po(2) f=700MHz, 172-50% 

12SC1198 

Industrial Applications 

Unit in mm 

Base 
3. Collector 

JED EC 

EIAJ 

TOSHIBA 2-11 

Min. Typ. Max. Unit 

- - 50 
µA 

- - 180 

- - 180 µA 

35 - -
v 

45 - -
20 - -
10 - -
- - 1.0 v 
- 800 -
- - 40 pF-

17 18 - w 
-----

19 20 - w 
* /{Jv 7-1* : /{Jv ::<-ljl/jj;2;100µs, 'T"" - 7 , · -lT1 !l 1v;2;3% 

Pulsed : Pulse width~lOOµs, Duty Cycle~3% 

Fig. I l:fl1J'i':1Jlllll5E@llfll Po Test Circuit 
<A/4 

Zo•t=50Q 

C::::::'.::==1" c,RFC Vcc(+28Y) 

;r===~l ;i;c, 

Zo111=20Q 
0.206A 

Cl-C4; t."7 ... ~ ;...-]fj.:r..7-r.:.1J ::t ::r Piston type air variable condenser 14pF Johanson 
C5 -C6; f' .. 1/:::i-.,,,r;...-'ij" Chip type lOOOpF .L>.7? (Murata Co.,Eqivalent) 
C7 1'.t:iffi.::i '/j""/.+j" Feed.through lOOOpF J .• ,:7·? (Murata Co., Equivalent) 
C8 ; 'rt£M ::i / 7" /-If" Electrolytic lOµF 
lilllftlJ: 7 "-77 ;<.lfliJI< ~.£j!Jt(~=2.7)1:~iili: Flu0glas Copper Clad Laminaies; •=2.7 
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2SC1199 ~U~~NPNI~9~~7&~~-~-~5~~~g 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

o•m•••~~~m o•~••••~m 
0 RF Wide-Band Amplifier ORF Low-Noise Amplifier 

• $1,•,-~1 7 7-mVJEK-bt.:."? "Cfri.i>i\11i <' Cob l\A'~ l.•t.:."1:ii\11i1*~:t\;i1pli\@lfil! 

tc~t,"(1,,£-t. 

fT=lOOOMHz(Min.) 

Cob=3.5pF(Min.) 

• i\11ifi'OtEl:to .J:: lffgfi'OtBt*itif:!'lii~i.i>~tc1J'~ "'· 
NF=4.0dB(Max.) f=200MHz 

NF=lldB(Max.) f=lOkHz 

• 7 - .A ~Tii'Wifi'l'JICjif.§J:jgi" {,~7.1\n]"fllrr:D:lc~\i.1\~Ji!,--c·-t. 

~*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

"11/;7?< • ""' - .A f.,'J']$'.£E VcBo 50 v 
--- --

:civ7?< .:::c. ~ .,, ?< r.,9'i'!l'.EE Vero 35 v 
-----

.;:.c.. ~ 'Y ?< • -"' - .A rfu'J11:EE VEBO 3 v 
::r v I/?< mvtE le 300 mA 

-
.;:.c.. ~ "' ?< t\[VjE IE -300 mA 

::r v ;7 ?< :t'A9<: Pc 600 mW 

:t~-fr'i;i)lful.)3t Tj 150 oc 
f* :{fmlf!t Tstg -65~150 oc 

tl~a>.;J!f,fji Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I Test condition 

::r v I/ ?< L- ~ tlfr'l[VJE IcBo Vcs=20V, ls=O 

::r v ;7 ?< L- ~ IJ',lf1i';VJE Icro VcE=20V, h=O 

.;:.c.. ~ 'Y ?< L- ~ tlfr'l'[j'j]E Isso VEa=2V, lc=O 
~-------------~--- ---- -- ----- ----

"' v I/ ?< • -"' - .A f,Jlfl?f.t\;UE BVcso Ic=O.lmA, ls=O 
--------- -~--- ------

:civl/?< .:c. ~ .,, ?< r.,'J~{:k'~EE BVsBo Ic=lmA, h=O 
-----------

.;:.c.. ~ 'Y ?< • -"' - .A r.,'Jllif3tl~1i'.EE BVsBo Is=O.lmA, Ic=O 
---------------- -

Ll1VTE~VJE:t\q$ll\~ hFE VcE=lOV, Ic=20mA 
-----

::rvl/?< .::c.. ~ .,, ?< r.,'Jf!iilwwta: VcE(sat) Ic=50mA • h=5mA 

-"'-7-,. .:r: ~ "' ?< r.n~'fi(~r:E VaE(sat) lc=50mA. h=5mA 

1' 7 /':)-/ " /' mltBl~ fT Vcs=lOV, IE=-20mA 
-------

::r v ?! ?< 1±\:;IJ~:il Cob Vcs=lOV, ls=O, f=lMHz 

Cc xrbb1 Cc· rbb1 
Vcs=lOV,-1s=-20mA, 
f=80MHz 

NF(l) V~-;;;;;:1ov;-1;_;-~ - lOmA , 
Rg=50Q, f=200MHz 

*11'~-J~~ -- 1-v cE=T5V-;--1;;;;; _3omA, NF(2) R..ll:.=500Q, f=lOkHz 

-374-

Industrial Applications 

Unit in mm 

2. Base 
3. Collector 
4. Case 

JEDEC T0-39 

E!AJ TC-5, TB-5!3 

TOSHIBA 2·8S 

Min. Typ. I Max. I Unit 

- I - 0.1 µA 

- - 1.0 µA 
- - 0.1 µA 
40 - - v 
35 - - v 

------- ---
3 - - v 

----
40 80 200 

- - 0.7 v 
- - 1.1 v 

1000 1400 - MHz 
-------------

- 2.2 3.5 pF 

- 5 10 ps 

- 2.5 4.0 dB 

- 6 11 dB 



1000 

500 

. .. 30 .... 
""" 

0 

0 

0 

0 

Static Characteristics 

. Ta= :J55·c[I J1o ~ p IA"" JJ-+-+-
rt-1-U 120 11 l-1 :r i J+-< 
H-42~~ l\ 1-1 T\i.s 
H-1~., :? ls 1.4~ 
H1r1~~0 -IM: 
I-' 6 I 4 J 2 +- o s 10 15 20 25 
I- ""-:- 7.. 'iltmt +- 0.2 I@ :1 v ?.? . .I.~ ., ? 
~111)t-t- '';)!Hit!± VcK (V) 

..! . .!_,~ I 0.4 · > 
I- Ta=lOO'Ct-t- ~- :x. ~ ., ?~11!! 

_l 2§1 O ·6 • ~ Common F.mitter 

i-f::E.-ktl:t-+- 0.8 ~ l±! Ta=25"C 
VcE lOV '( W 

.:r.:; •y?~:il!! = 
Common Emitter= 
VcE=lOV -I 

Ta-lOO"C 

-::rjs :x: 
:3 -55 

< 
~ 
..OI 

:f!S 
$111 

"' "' ;,. 
n 

10000 

5000 

~ ~ 3000 

2SC1199 

360 

300 

240 

180 

120 

60 

0 

,___,___,__,___,__..__ Common Emitter~ 

1---1---1--1--+-1--.Ta=25"C ., _ 

l--+--+--t--t---t--+--t~t-~-3-0 
_;-- i1-

0.8 

0.6 

0.4 

Ia=O 2mA 

0 
0 1 2 3 4 5 

:J v?.? • :x. • ., ? J1.i11t1± VcE (V) 

fT-IE 

.:r.:; ··?~j& = -
Common Emitter-
VcE=lOV 

-
-1 

'Ta=25"C -

-

!-- ~ 
-··-

"' J.."". 
7 

ov 

l 0 
0.5 1 3 5 10 30 50 100 

:J v? .?iltllt le (mA) 

20.--....--,--,-,r-rrr-.:r.-.-.,-7~~~l&:-.-r--r1 

1---+--<--+-·r-r-;-;--l- Common Emitter -+-i 
VCE=lOV 

l&1---+--+--+-t--t-1-t-f=50MHz -+-i 

..?a"--...l.-45,-L.i...w..,1~0---'--~3~0__..-=~so 

.:r. •. , ? tiilf IE (mA) 

300 

-375-

0 10 
-1 

SS 
~~ 

-~ .! ... -" 

i< i< 
;.. ,\ 

"'"' "' °!'-..._ ~ 
,\ t-
n -R 

~i< 

-3 -5 -10 -30 -50 100 

20 

16 

12 

8 V .:r.• .,niHtl! 
1---1--1-+-+-+-l-+-- Common Emitter­

VOE= lOV 
4 1---1--1-+-+-+-l-1-- f=lOOMHz -

Ta=25"C 

0 
-3 -5 -10 -30 -50 



2SC1199 

I-- Common Emitter---1-----1-+--l 
Vcii=lOV 

U i-Jf=l50MHz 
Ta=25'C 

i 
-3 -5 -10 -30 -50 

x" ·1 ?'i'li:IAE h (mA) 

Yre-IE 

;i:" •y?~JI!! 
1---+--l--+-+-H--1-- Common Emitter­

. VCE=lOV 
l---+--l--+-+-1-+-1-- f=50MHz -

Ta=25'C 
J---+--l--+-+-e-+--1--yre~ '/re+ jbre 

-3'---'---'--'--'-'-'-"----'---1--~. 
-3 -5 -10 -30 -50 

x ': ·1 ?'i'li:if.E lE (mA) 

Yre-IE 

x:( •y?~J1Jl 

1---+--+--+-+-1-++-- Common Emitter_ 
Vc~=IOV 

>--+--1--+--1--1-1--1-- f=150MHz -
Ta=25°C 

1---+--+--+-+-H-+--y.,± 9,.+ jb., -

bre: 

-5 -10 -30 -so,, 
.:r. :: ·1 ?'lli!IE IE (mA) 
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~ Jl 
t( t( 20 l-+-+,,...,7f--H--I-- Common Emitter-j ,'\ ,'\ JA.

1 
VcE=lOV 

"'°' ~ N f=200MHz 
"' r. ~ ~ \J Ta=25'C 

~; " ~~ ... +,-.. ~ 

121---+--+--+--+-l-+-l---->.+..--i--L-J 

2 

: 

-2 

-3 
-3 

2 

I 

I 

3 
-3 

b;,~ 

.:r. " ·y ?'i'li:if.E IE (mA) 

Yre-IE 

-5 

' 

I 

! 

-5 

.:t." ·1?~11Jl 
Common Emitter-1 
VcE=lOV 
f=lOOMHz -
Ta=25'C 
Yre=9re+jbre -

9,. 

b., 

-10 -30 -50 

x :o ·1?'1!tlilf. h (mA) 

Yre-fo , 

.:t. "'.,?~Jill 
Common Emitter-
VcE=lOV 
£=200MHz -
Ta=25'C 
Yre='lre+jbre -

9., 

b,. 

-10 -30 -50 



:• 

Yre-IE 
600 

·-

'-t-40(} 9r.£ 
]7 ; 

200 v 
-\-

01-----+-+-1-+-H-+---+---t-+-l 
f-+-t.+.. 

\ ___ _J_J--1--1.--1-1-+1'--.""'-c-'--- +---- --+-
1" ·1 ?~l-1!! ~b1o 

- 200 f-- Common Emitter-. _ __, ·JS\..__-+-1--l 

f-- VcE=lOV ;-- K-t--
f=50MHz D 

-400 f--- Ta=25'C ['\ 

-+----I-- --

-30 -50 

:r. " ., ? lltm IE (mA) 

Yre-IE 

;r_ ~ ., 7'~:!1!! 

O l------4---!---4--+--1-+-+-- Common Emitter­

VcE= lOV 
l-----1--4--l-+-1-f--l-----f=l50MHz --1 

Ta=25'C 
-100 l----1---1~-"."-l'\-1}..----l-ll-l---y"=9r,+jbr~ -

~ -200>----<----l----<-+-11-+-...... ~.----4---+-l---I, 

•br,1'­
_:300.L----'---,L-.J-LLL-L----'--Lt"---Lt--l 

-3 -5 -10 -30 -50 

5 

4 

3 

2 

1 

·o 

:r." ·1?'1il'.m h (mA) 

Yoe-: IE 

i;: ., _?~It!! . 
Coinmon Emltt~r_;__ 
VcE=lOV 
f=50MHz -:--
Ta=25'C 
Yoe~90e+jhoe -

9~ 
v 

_/ v 
v ~ H 

N 

t)-"H ' 
___;_ 

I· 

-3 .-5 --10, -30 -50 

;r_ ~ ., ?"'lllilt i.: (mA) 

oS 
._§ .5 
.;~ 

"'" ,'\ ,'\ 

"'"' "' }-
""'-\' ,, *' 
~11!1 
$. U:1 
~~ 

s~ 
-5-
~ :.J 
t< t< 
:-- :--

"'"' "' }-
""'-\' 
~ *' -R -R 

-33. -33 

2SC1199· 
pe-IE 

6001~--~~-------,--, 
i;:.,1~ttl! 

I- Common Emitter----+---+---+-< 

400 _ VcE=lOV 
f=lOOMHz 

-Ta=25'C 
Yfe=9te+ible 'he 

2001-H!.....--1~-l . ._,rn. ±;;:;~~:::::11--:-tt--I 
l-+-+-1-4--1-1--'l-------+--f----t-

1'.br. 
-200f-+-+-l-+++f-"':.~..--------+--l---l--1 

~ -4001f--+---+--+-+--+-1+---+---l-----1-"'1 

-600L__.1._J,--L...L.l...Ll,---'--.JL-L..J 
-3 -5 -10 -30 -50 

1 ~ ., ?'11!'.m 1E (mA) 

Yte-IE 

100 

0 
" 1---+--l-+-1-+++-- i ;: ., ? ~!l!! -I 

Common Emitter 
I f--f----+-+--+--1-+-+--- V CE= 1 OV ---1 

f=200Mf!z 

-ioo I f--+---1.-++!++-- Ta=25'C 

~ 
~ 

-I 

-200 

-300 

5 

4 

3 

2 

-c-3 -.5 -IO. -30 -50 
i;: ., ?'ltlift I~ (mA) 

,.Yoe:-IE 

.:i:.;: •;?~!l!! 
~---+----l----+---1-1-+~r---: Cominon E,mitter­

: V cE = l OV: 
l---4--+-l-+-1H-t--f=IOOMHz -

Ta=25'C 
J---+---+-1--1-H--t-- Yoe=9 oe +jhoe -

b., 

....... J7 
1 

~~3--'--~5:--1..-'--L_~J~0-----'--,~~0~-;;50 

:t.. ~ •/ ?'lllilt i.: (mA) 



2SC1199 

S'S 
.!! .!! 
J. .J 
I( I( 

;.. ,\ 
~~ 

~ " 1,-. ~ 

~ *' -i::: -R 
'll iB 

20 

t J;; 10 
.~ 

J 

1 
0.3 

5.5 

4.5 

3.5 

2.5 

1.5 

0.5 

.:r. ~ ., ?~.!!!! 

l----l--1--1-1-+-l-+--- Common Emitter--, 
VcE=lOV 

'----'--+-_._.._. ......... __ f=l50MHz -

Ta=25"C 
l----!---+---+--+-++-l--yoe=9oe+jhoe -

-3 -5 -10 -30 -50 

:.:r. ~ ·1 ?\lllft IE {mA) 

CTE-VEB 

-,:- . 
Ic=O 
f=lMHz 

1•=25"C 

7-7.. •J- ~·~J;l~;tt Z Isolated Case Lead 

Z.JL~ ~ 
Common Case Lead 

0.5 1 3 5 

:.:r. • .,. :1 • ~-7..fd!U Vu {V) 

NF-IE 

8 
:.:r. '!T•J?;!t!! I 

1----+--+--+·-+--t--t-t-Hi---- Common Emitter-' 

6 

Iii' 
~ 
i:.. z 

4 
~ 
~ 
-11111 

* 2 

0 

VcE=lOV 
R,=500 

l---+---1--+-+-+-H-Ht--- f=200MHz 

Ta=25'C 
~-----+---~--+-+-t--Hc-rr--

i-.;... 

-
-

10 

-1 -3 -5 10 -30 50 
:.:r. ~ ·1 ?llll lg (mA) 

..-.~ 

:;~ 

JJ 
•• {'4! 
-t:::{'4! .;a 
~·!!¥! 
.:, 

n~ 

20 

10 

5 

3 

1 

5.5 

4.5 

1. 5 

5 0. 
-3 

b .. 

I---" ...., 

:.:r.. "J ?l'li:ti!! -
Common Emitter 
f=200MHz -
Ta=25'C 
y .. =9 .. +jb .. -

IL v v 9,. 

v 
i..-I-

-5 -10 -30 

:.:r. • •1 ?'/!tllft IE (mA) 

Cob, Cre-Vos 

-so 

lE=O 
f=lMHz 
Ta 25'C t::: 

,__.......,_,_++-1+---+7- 7-'} - I-' ~~l'B::l1!!-. --IJ.--+-+-1 

~~~~~.~~-J~;r~dlbatJcd~C~as~eLead J JI I I II I Jt-7 7..•J-1-'~:11!! 
1-1- Common Case Lead -

c .. · ~r +--

0·3'-.s-'-o..J...-'s ...w...u... __ .._-'3--'-!,-5 ......... .....,,,1..,_o _ _....._3=-=o,.._,_~so 

:l i.- :7 :1 • ~-7..JlllllEE Vea (V) 

NF-f 

24--~-~~-..-.--,...,...,..,.,..---ri---.'.,. 1-;rtfeTJ:llf!_~.1~ 1T1~TI 

U..-W--1-1---l-+-+-H+++t---Common Emitter 

2QU..-W-l-l---l-+-+-++++tt---VcE=15V -1 
R,=5000 -~"-"--K-U-li-1.----1---1--+--+-11-+-1-++--- Ta=25"C 

~ 16U..~~l..l-l---l-->--+-1-+.1-++~-+--+-+-+-t+H1 
! ~~ -1---!--!-+-+-+~++---+---1--1-+-H-H1 
~ 12t). ~~ -l-++++-1++----+--t--+-l-t-t+tl ,....._ ~ 
~ ~--J.-_::~1'-+-~+-1--l++il---+---i-+-t-+++tt 

8 ~~ 1'N 

0 
0.5 1 3 5 10 30 50 100 

JllHt f {kHz) 
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Pc-T. 

JtdiltJiJ.lrit Ta ('C) 
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2SC1241 ~U~~NPNX~9.~7~~~-~~~5~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

ovHF~~~mc~•ff•~m) o~~~*•~~~-~oo•m 
O VHF Amplifier Application (Low Supply Voltage use) 

immI~m 
Industrial Applications 

O RF High Power Driver Application 

• ~fUt\J, C ~-::JJ~*1ii@llil1H:::.~ l-~ i'". /High-Gain, Recommended' for ' 

Class C Power Amplifier Circuit. 

• J. 7 :/:.? v a :/ Nll7Bt~;0;~1,' ; fT =400MHz (Typ.) 

:ft*~*' Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 'I · : Uni;t 
' 

:iv? ?I . "'-.Ar"'imEE Vcao 40 I v. 
------

:iv? ?I·=~,,, ?CF"'11tEE 
(REa=lOQ) VcER 40 

' 
v 

- ----
:i v ? ?C • = ~ ,,, pr rM!1itEE VcEO 20 ' v - --+------· --

= ~ ,,, pr • "'-.AFdl11tEE VEBO 4 v -- ---
:I v? pr11[Vft le 1.5 A 

= ~ ,,, pr11[VfE IE -1.5 A 

:iv? prm:*: (Tc=25°C) Pc 10 w 
~~-fjBfJffi.!lt Tj 175 oc 
f*fr:iffi!.!lt Tstg -65~175 oc 

'!~tl(J!lij:i!I: Electrical Characteristics (Ta=25° C) 

Unit in mm 

-'-----® 

1. Em i ttcr (Stud) 
2. Base 
3. Collector 

JEUEC 

ElAJ 

TOSHIBA 2-10 A 

Characteristic I Symbol I Test condition Min. Typ. Max. Unit 

:i v? P< l-~li;IT1itVIE 

:i v ? pr • "" - .A rJa9Jli!f:fkflEE 
:i v ? ?I • = ~ ,,, pr fMlM:fk11tEE 

-----
:i v ? pr • = ~ ,,, pr fMlM:fk11tEE 
= ~ ,,, ?I • ~-.AfMlJli!f:fk11tEE 

U[V!EflVIE~~lii$ 

:i v ? ?I • = ~ ,,, pr fMlilfil:f011tEE 
J. 7 :/:/Ya :/nlJrBl~ 

}.:fJ -1 ;/ 1::..· - f;f ;/ ;;<.. (~~$) 

:I v? ?I f:l:l::JJ~il 

f:l:l:;IJ11[:;1J (Fig. 1) 

Fig. 1 f:l:l:;IJ'm'.:iJil!U~@ln 

Po Test circuit 

Input""--..IK.--f7'1<0'-~cL_W 

(Z1 =50Q) 

ICEO 

BVcso 

BVcER 

BVCEO 

BVEBO 

hFE 

VcE(sat) 

fT 

R.(hie) 

Cob 

Po 

VcE=15V,la=O -
_ _;_[_ 100 

lc=l.OmA ,IE=O 40 -
lc=lOmA ,REa=lOQ 40 - -
lc=lOmA ,la=O 20 - -

----
h=l .OmA ,lc=O 4 - -

VcE=5V,lc=500mA 10 - -
-

lc=350mA ,la=70mA - - 1.0 

VcE=lOV,lc=250mA 250 400 -
VcE=13.5V,Ic=400mA - 7 20 f=175MHz 
V ca= lOV,IE=O,f = lMHz - 18 22 
V cc =13.5V,f =l75MFiz 6.0 - -Pr=l .OW,71::2:60% 

c,: -30pF 

Output 
(Z.=50!l) 

C2, Ca: -40pF 

C,: -50pF 

Vee 

Cs : lOOOpF (Feed through) 

C6: 005pF 

Li : I .2mm</> Silver plated copper wire 6mm ID, 1 T 

L2 : l.Omm</> Silver plated copper wire 6mm ID, 2 T 

La : l.8mm<f> Silver plated copper wire Smm ID, 2 T 

µA 
v 
v 
v 
v 

v 
MHz 

Q 

PF 

w 



300'r-----r---r-r-T--.---nn-r---~~~ll~I~ II I-~,~ 
t----t---l--l-+-l-+--1-+l----t---t--l--l- .x. ~ ·1 7'1Jlll!l -

Common Emitter 

; 100 VCE=5V 
~=$~~=J=ijtJ=~=i=t=i=J: Ta=25°C = 

-lit 
-

,,. 
i 50t----t---t--+-+++-t+f----+--+-+-+-.+-++-H--+----l 
4"i 
~ 3ol--~+--+--l---l--+±J.U..~=l=::::::J:=l=::l=:t:i:t::l,j,.....~~---l i __..+---t--i- +-

r;:;-
...'::' 
·~ 

u 

• {.j! 
~ 
'E 

"' ~ 
.i 
n 

1~·~o--~730----1~5~0~"'"'"'"10~0---'-3~0~0-"-c-5o~o'"-'-~1~0~00---'--3-.Jooo 

300 
--<-7.tt:'Jiil 

t--t----i-+++-H---+--l--+-l--W-1-1-+- Common Base-1 

f=IMHz 
IE= 0 

t=t=1:::f::H=l=l===l=:l=::t=:l=t::titi= Ta= 25°C 100 = 
,-

50 
-+-! 

30 

10 

5 
0.3 0.5 5 10 30 50 

n 
.!4J 

~'ilt!f Va (V) 

Pc-Ta 
lZ..---,--.,Q),--T,-=-1-.a-~-.m-*-.-W-~-.1'!<-.-,-nf-in-it_e_h-ea-t-si~nk 

@ 300X300X2mm} 
@!SOX 150X2mm 7 Iv~~ 7 .t-Ji!U!!\I&: 
@) 100X100X2mm Al heat sink 
® ?OX 70X2mm 

~ 4r---r-t---t----"'~o"'1''<-'lrl--t--t--t---t 

40 80 120 200 

Jlill!llill./lt Ta (C) 

2SC1241 
V cE(sat)-lc 

1.01----
!-- .x. ~ ·1 Y:fU!l 

> . . Common Emitter W----1-+-+-l--l--H-++--7_,,7'-+~ 
0· 51-Iclla=S 17 

~ o.g.f--- Ta=25'C 

" 0.05 ........ 

>l ' 0. 03'-F--------l-.J-t-+++-+++--+--1-+++++++---+--1 

0. Ol'----+---'---'--,L.LL.LLJL---'---1--1--+-'-'--c..w.--.i..._.....1 
10 30 50 100 300 500 1000 3000 

::iv '1 YlftiAE le (mA) 

CTE-VR 

f---+--+-+-l--+-l--1------1----l--- .x. ~ '1 y tli:Jl!l 
f---+--+-+-l--+-l--1-----+----l--- Common Emitterr-l 
>---+--+-+-+-+->-+.----+-----1---f=lMHz--+-1-H 

'&:' 50 l---+----1----1--1---'-.LL-----'------1- le= 0 -+-1-H 
...'::' "'1--t-\-+... Ta=25'C.-I--+-

['.: --==t--+--u 301---l---l--l---1--1-+-1-----+----l-=::,,,,_.---1----1--l---H~I 
m]!!! 
!'11 
~ 
,.<( 

"' " 
>l 101---+-+--l-+-+--1-4-----+---+--t--+-+-+--1.-4-' 

l---l--+--!-+-+-+->------1---+--+--l----li---t-i 

5L--l----l----l-L--L.LL ___ _L _ __!._._l_-l--l---'-.L.l-1 

0.3 0.5 3 5 

~<ltff Va ( V) 

Po-Vee 

10---------,: --1-" .. -J-.,,-~~ 
1--+--+--+---+---+--+-~J__..~.J..--t---,i.;.--. J 

8 i-J.- I~ 
~ ~ 
r:.::6~ ' 

Cttl:t~8'=f=f:E0i.sj ~ 4 : .x. ~ ·1 YfiHi!l 1 -
33. i-- I 

f--+--l----'f---1---l---+-_;I_ Common Emitter 
1 f=l75MHz 

21----+-_,___,~-+--'----+--1-Ta= 25'C -
1----+--+-___,1---+---1----+--:_ lil!l!l'f.\'/:Vcc= 13. 5V-' 

o'---"~__.__,_____.__,__~:__._J _ _._JJ..__l.___, 

IO 

IO 11 12 13 W,jif.\i: 14 15 16 

'ililf'ilt!E Vee (V' 
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2SC1241 
Po, 11-P1 

10 
.,y~ji!J Vcc=l5V 

8 

~ 6 

~ 

+:: 
~ 4 80 +:: 
'il <.> 

"" 
1'!f 

60 *! 

"' "' -" 
n 

0 40 
0.5 1.0 1.5 2.0 2.5 

A.tJ'if..'jJ p, (W) 

-382-



~9~~NPNI~~~~7~~~-~-~5~~~~ 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

OVHF'1*~:h~~lUJl (~'i!IU.:E~i~ffl) 

0 VHF Power Amplifier Applications (Low Supply Voltage use) 

• i'.165flJ~fj., CAf&f!1:1J:l:\t1$7J[i]&4tl::.~ L -:i:-t./ High-Gain, Recommeded for 

Class C Power Amplifier circuit 

• r 7 ://',/ 3 :/)f;JtBl~.)'):r,!/j\,>: fT=350MHz (Typ.) 

:&*:iE~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::z v:; !J • "'- .7.frJJ'lfi'.EE Vcso 40 v 
::zv!l!J·=~ "'!J r.mtEE VcsR. 40 v (RsE=lOQ) 
::zv!l!J·=~ .,, !J f.,.1 'i@'.EE VcEo 20 v 
..-r.. ~ "' !J • "' - .7. r,.T~EE VEBO 4 v 
::z v:; ;::r mm le 3 A 
.x.. ~ "' !J mm Is -3 A 

::z v:; !Jrn* (Tc=25°C) I Pc 20 w 
3~1t-b"Jll!fil.ll£ I TJ 175 oc 
f;'j1::ff'.mt& I Tstg -65~175 oc 

'ii~l¥.!~1:!:1: Electrical Characteristics (Ta=25°C) 

Characteristic 

::z v !1 !J L"(>itlf'l'[m 
::zv!l!J • "' - .7. FFIJ!IlfofX'l'lli:EE 
::zv!l!J • .::r.. ~ "' !J f'kii!IlfofX1LEE 

----
::zv!l!J • .;r.. ~ "' ;::r r,.i!IlfofXmEE 
.;r_ ~ 

"' !J • "'- .7.flllfllf:fXmEE 
11'l:mmV1Ev~$lII¥ 

-----
::zv!l!J • :::i:.. ~ "' !J f,.9fil.l;fJTitEE 
r 7 ,., / ',/ a :/ fl;Jr&'.~ 

A.)J-1 :/ e."- !J. :/ .7. (~~'&~) 

::z v !1 !J l±l JJ!i':J! il'i: 

W:/J'l'Jl::;IJ (Fig. 1) 

Fig. 1 l®iml7Blt±l:1J'ifl'.:1JiJlUJ.Em4t 
Po Test Circuits 

Symbol Test condition 

IcEo Vcs=15V, ls=O 

BVcso lc=l.OmA, ls=O 

BVcsR lc=lOmA, RsE=lOQ 

BVcEo lc=lOmA, ls=O 

BVEBO ls=l.OmA, lc=O 

hFE Vcs=5V, lc=SOOmA 

VCE(sat) Ic=700mA, h=140mA 

fT VcE=lOV, lc=500mA 

Re(h1e) VcE=13.5V, Ic=800mA, 
f=175MHz 

Cob Vcs=lOV, ls=O, f=lMHz 

Po Vcc=13.5V, f=175MHz, 
P1=2.5W, r;260% 

40pF L, Z1.=50Q 
-,.__-lt"-'. 00'----.--@ Output 

40pF 

L, 1.2mmi\ m J ., '\-ti"~· \(lif6mm, 1 7 - :.­
L, l.8mm¢ in I ·1 '\- ~~*!!, JIIff6mm, 2 7 -- / 
L, 1.8mm¢ >J\I ., '\- '"Jio~, ffi[i1':8mm, Z 1- / 
L 1 l.2mm¢ Silver plated copper wire 6mmID, lTurn 
1.2 l.8mm¢ Silver plated copper wire 6mmlD, 2Turn 
L, J.8mm¢ Silver plated copper wire 8mm!D, ZTurn 

-383-

Min. 

-
40 

40 

20 

4 

10 

-
200 

-

-

13 

2SC1242 
)mf~ I~ Jfl 

Industrial App!ica tions 

~----'f 
CD 

1. Emitter (Stud) 
2. Base 
3. Collector 

JED EC 

EIAJ 

TOSHIBA 2-10 A 

Typ. Max. Unit 

- 250 µA 
--

- - v 
- - v 
- - v 
- - v 
- - -

- 1.0 v 
350 - MHz 

5 15 Q 

40 45 pF 

- I - w 



2SC1242 

500,...,.-,-m----r--r--,,-rrrrr-.-.-,,.TT1rr~r.y-.?-*1~-Jl!!11-1n_ 

300 f-H-H+----1----1--t-t-ttttt-----r----r--r--r-l- eo:.mon Emitter -

H-1-H+--+--+--H+tttt-----t----t--t-t- VcE= 5V -

Ta=25°C 

1og~~-~~D!l~ffi 
5~5Ul~lO~__L~3~0..LJ...LL~l~OO~--L~30bO,-Ll...L.L.~10~00;;--...l.;;;3~00~0.1....1 

300 

::r i--.?.? 'iftVIL le (mA) 

T T I 
-.:-A!Jl!Jil! -

1--li-1---l-+--+-1-1--+-+-+-+-++ffil- Common Base 

f=lMHz 

§ 100 IE= 0 -
Ta 25°C =I= 

~ 
(.) 

1111 
50 

t,¢t ----R 30 
-:a 
"' ~ 
.:. 
n 

0 

5 
0.3 0.5 1 3 5 10 30 50 

~1".EE Va (V) 

Po-Vee 

l [;IP J3 sJw,_-+-
11 D ;-J. 

Common Emitter ~ 

181- W!J~.\'i:: Vcc=l3.5V ~ 2:5 
1- - .\'i:illl~ ..._-l-L-1-y-A-: -+-l--+17-7f-+-+---1 

6t- £=175MHz I ,; I /r/' 
1- Ta=25°C _l_17L-J.IL.._L!-.J.--l--1 /....Y.~-t-r-t--t--t 

LJ-l.--1--1-k-J--!--f?.L._~I +-+-f-t-1.5-+-4 y y1 v 

1.0 
> 

0.5 

0.3 

I±! 
Jim' 
~ 0. 
<'ill 
ll§'. 
"' 0.0 
~ Q.O 

1 

5 

3 

:: 0.0 1 
.:. 
n o.oo 5 

VcE(sat)-lc 

1 ~ •y ?*ti!! 
Common Emitter lL 

le/Ia= 5 ~ Ta=25°C 

V' 
7 

? 

5 10 30 100 300 1000 3000 

SOOL-'--1---1--+-l--l-f-----+----t- 11-y1J~ I 
~ Common Emitter 
~ 3001--1--l---l---+-IH--l---+-+ f=lMHz 

J lg=O 

ti 

l-__L----l----1---1-4-1----+---t- Ta=25°C !-+--+-

50l-__L_L__L--LLL.l..-----i---J:--'--..,.__'---'~~ 
o.~ o.5 1 a s io 

130 

~ 
~ 

110 

-Im- 90 
~ 

·"' ~ 
70 .:. 

n 

50 

re11l'.EE Va(V) 

20 
1-1 ~ •y.?*Jl!! - µ:1-,\ 

!/ I- Common Emitter --1 
'18 

16 

-R 12 
tlli' 
-R 
;a 10 

8 

6 

4 

~c,v 
f=175MHz / I<, 

rTa=25'.C i./1 it 
d2 ~ l'\'J. 

17 lZ 
lL y V· 
L/ 17 

12 v p.-t-

v .% 
v J7 
~ 

)' Vcc=lOl---1 17 
r-: -:::t::-~ ':.~~ - -Jl. :. 1/c. 

:? - - =p-· -
12 11s 16 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 

A.IJ'lt/J p, (W) 
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!' 

25 

20 
(j) 

~ 
ii': ® 
,;;( 15 

!I'!> @ 

"' "' @ 
-" 10 

~) n 
t4i 
;lo 

25 

co 
Q) 
(3) 

® 
hi (ti) 

50 

Pc-Ta 

Tc=Ta ~!'f:F>.N.:k1.&:~;t"l( infinite heat stnk 
:mo x 300 x 2mm ) 
150X 150X2mm 7 JV~ .=.. r/ L.Ml:~.fhi 
!OOX 100X2mm J Al heal sink 
?OX?O X2mm 

75 100 125 150 ' 17S 

P.almi:.i& Ta ("Cl 

2SC1242 
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2SC1377 ~V~~NPN~~9·~7~~~-~¥~,~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

027MHz,SSB,AM 1!1U~~m'ltl±l::h¥.tJO (~'IEEtl~Jn) 
O 27MHz, SSB. AM Power Amplifier Applications (Low Supply Voltage use) 

• SSB ~ ~ j:f!! ~I ~ l±l 1J@'.ffl c L -C ~:li Cl)~J!t ~ t "? -c ~' t -t. /Linear 

Amplifier Applications for SSB 

• 'ft)Jf!J~ti'*~~'. GPL=lOdB (Typ.) 

• 27MHzC:.A1J'i11J 15W(Vcc=l2VCl)ll{f)cry~J!t~:ff L ti" ./DC Input 

power 15W (Vcc=l2V) at 27MHz 

• 7'7 7.'7-.,, !/-'f::-1v F~7f.lm~~{il!}H L-C~,7..d.:.lb, J[E?ffJ!tN:CJ(J& ~1'.tH" 

7.~-7. Cl)gl:~;ftl<:<ti ~ti". 

:ft::k5E~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:1 v I/ .::l< • --..: - A !ill'llEE Veno 90 v 
:i v I/ .::l< • = ~ .,, .::l< r"'i'llEE VCEO 55 v (REe=oo) 
:i v ? .::l< • = ~ .,, .::l< ru!'llEE VcER 90 v (REn=lOQ) 
= ~ .,, .::l< • --:-7.lf;ii'ilEE VEBO 4 v 
:1 v I/ .::l< 'ilVft le 6 A 

= ~ o/ .::l< 111[Vft IE -6 A 

:iv!/ .::l<i!'l.~ (Tc=25°C) Pc 20 w 
~it"'OO&lft TJ 150 ·c 
l*#&lft Tstg -55~150 •c 
'llUn~!j;ij:t!f: Electrical Characteristics (Ta=25° C) 

Characteristic 

:i v I/ .::l< L '!' WT'ftVft 
---

:i v ? .::l< • = ~ .,, .::l< 1Y.11!2fo~'ilEE 

:i v I/ .::l< • = ~ .,, .::l< 1Y.11!2fo~'i1EE 

= ~ .,, .::l< • --:- 7.rdJl!2fo~'ilEE 

iiii:Vft'!IVft:J1t~I$ 

:i v I/ .::l< • = ~ .,, .::l< n.i~5flrtltEE 

r 7 :/,;::.-" :/J'M7lfi:~ 

:1 v !/ .::l< l±l 1J~ :;I: 

1±11J'tl1J (CW) Fig. I 

l±l1J'i11J(Linear) Fig.2 

'ft)J;flj~(Linear) 

* ,.{;J.,7.1* 
,.{;v7.i((ili~l00µS 

7,,.-'T-1-lJ-1!/1v~3.0% 

Pulsed : Pulse width~lOOµS 

Duty Cycle~3.0% 

Symbol Test condition 

Icuo Vcn=60V, IE=O 

I coo VcE=30V, Iu=O 

BVcno Ic=lmA IE=O 

BVcoo Ic=lOmA, ln=O 

BVEBo IE=lmA. Ic=O 

hFE (1) VcE=5V, lc=lA 
!--:--

hFE (2) * VcE=5V, lc=6A 

VcE(sat) Ic=lA, ln=0.05A 

fT VcE=5V, Ic=0.2A 

Cob Vcn=lOV, IE=O, f=lMHz 

Po Vcc=l2V, f=27MHz, 
P;=0.4W, 12:260% 

Po Vcc=12V, f=27MHz, 
P1=lW, !(idle) =50mA 

GPL Vcc=l2V, f=27MHz, 
P1=lW, ((idlel=50mA 

-386-

Min. 

-
-
90 

55 

4 

20 

10 

-
-
-

3 

8 

9 

limI•m 
Industrial Applications 

Unit in mm 

!. Base 
2. Collector (Heat Sink) 
3. Emitter 

JED EC T0-220AB 

EIAJ 

TOSHIBA 2-10 

7 ?" -i!"T 9 l:J:AC55C::!'.~ffl 
Mounting Kit NO AC55C 

Typ. Max. Unit 

- 10 µA 

- 0.1 mA 

- - v 
- - v-
- - v 
- -
- -

0.5 1.0 v 
100 - MHz 

60 100 pF 

- - w 
- - w 

- - dB 



Fig. 1 l:f:!;:fJ~;:fJ (CW) iJ!l]'.lEll!lfEli 
Po (CW) Test Circuits 

Input 1 .L-ll!<'..ri\CM"l-+-__,!01 Output 

Rs=50Q 

50pF 

L1 : .:cr:.7hv£J;TI*!i!, 
L, : "'-?- hv~W«v'i!, 
La : .::cfhv~fiilffv'i!. 
RFC : .:cr:.7.) lv~[iij~,'i!. 

O.lµF 

V<:.c 

0.5mm¢, SID, 7T 
0.5mm¢, SID, 5T 

0.5mm¢, SID, 21T 

0.2mm¢, 51D, 76T 

50pF 

L, : Enamel coated copper wire, 0.5mm¢, SID, 7T 

L, : Enamel coated copper wire, 0.5mm¢, SID, 5T 

L, : Enamel coated copper wire, 0.5mms>, SID, 21T 
RFC : Enamel coated copper wire, 0.2mm¢, 5ID, 76T 

R.=soa 

2SC1377 
Fig. 2 l±l;:fJ~:;IJ ( IJ .=-\7) ;J!~)E[l!JfEli 

Po (Linear) Test Circuits 

Input A--ll!L.-rml0--:::=-t-f.. i-flll\lf"~-;IF""[Q] Output 

Rg=50Q 

-200pF 

Li : ijJU ., Jr 
L, : !f.&J ., Jr 
L3 :~.&1·1"r 

Vee 

l.Ommrt> 4T :i .{ 1i,{_¥J6=<1> :E>: ~ 16mm 

1.0mm.p. 3Y.T :i 1 JJ,ffl6mmrt> :R ~ Smm 

l.Ommrt> 6T :i 1 ivff16mmrt> * ~ 13mm 
RFC:.x.-r;11i,,j:R 0.5mmrt> 30T :i.{1i,ff6mmrt> :l'k:~20mm 

R.=SOQ 

Li : 1. Ommrt>, Silver plated copper wire, ID= 16mm, 4T, 16mmlong 

L, : 1. Ommrt>, Silver plated copper wire, ID= 16mm, 3Y.T, Smmlong 

L, : l.Ommr/>, Silver plated copper wire, ID=l6mm, 6T, 13mmlong 

RFC'. 0.5mmr/>, Enamel caoted copper wire, ID=6mm, 30T, 20mmlong 
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2SC1378 ~~~~NPNZ~~~~7~~v-7~~7~~A~ 
SILICON NPN EPITAXIAL PLANAR .TRANSISroR 

OVHF• (144"'175MHz) 31h1!!Uli!~ia-f:H:t.J~m Cii!IEE•~m) 
O VHF Land-Mobile Radio Output Stage Applications (Low Supply Voltage use) 

• A 1- 9 "'7'7 '1 :/;JfMl-lm~~M L. "(l,>7.d.:~. 'ilt:iJfiJ~i1;5.6dB(P) 

c*~1,-. / 5.6dB (Typ.) High Power Gain due to introduction 

of stripline package. 

• l75MHz -e 25W (;ff$) l±l:iJtit~~n-£-t. /25W (Typ.) Power 

Output at 175MHz. 

• .:c. ~,,. ~'ilttiti>:A~ nc..~*1'e~.ti.-c1.,7.d.:~. libf'Fti>'te%'."ei". /Stable 

operation is expected as Emitter is inner connected to stud. 

• 15~20W ~~~~. ~W'.:ttl$1ffl c L. -CU-e-t. /Recommended for 

Power stage amplifier of Land-Mobile Radio (15W to 20W.) 

:Q*:iE;t:& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::r v? ~ • --'- :Ardl'm:EE Vcso 40 v 
.:c. ~ "'~ • --'-:AIY!'m:EE VEBO 4 v 
::rv?~·.:x:.~.,,~ 1RsE=oo Vooo 20 v 
r .. im!E _[RsE=lOQ VcER 40 
::r v ? ~ 'lltVIE Io 4 A 

.:c. ~ .,, ~ 'itVIE IE -4 A 

-"-:A'm;V!E Is 0.8 A 

~--;-ffi*: (Tc=25°C) Pc 35 w 
~ilmlfllll.t!t TJ 175 oc 
f*ff'.7lffi_~ Tstg -65~175 oc 

~5{(1¥-J~'li Electrical Characteristics (Ta=25° C) 

Characteristic 

::r v ? ~ L. '(> li11f'm:VIE 

::r v? ~ · ""- 7.IY!~{:;l(mEE 
::r v ? ~ • .:c. ~ ,,. ~ ri.i~{:;l(mEE 

.:c.~ .,,~ ·-"-:Af!.,~{:;l(mEE 

WIVIE'lll[VfE:ttfljll$ * 

::r v ? ~ . .:c. ~ "' ~ IY!~;flr"ilEE 
---

1- 7 :,/ y ~ E! :,/ f,(]7!Sl~ 
----------

::r I/? ~ l±l:iJ~:I: 

A:iJ '1 :,/ e: - !J' :,/A 

l±l:iJ'~jJ Fig. l 

'JtjJflJ~ 

* ,.{1v:A7i;; 

,.{;v:A$1~100µs 

(~~$) 

7,.. -7 1-IJ-'1?1v~3.0% 

Pulsed : Pulse width~lOOµS 

Duty Cycle~3.0% 

Symbol Test condition 

Icso Vcs=l5V, IE=O 
----

I coo VcE=l5V, ls=O 

BVcso Ic=lmA, h=O 

BVooo Ic=lOmA, Is =0 

BVEBO IE=lmA, Ic=O 

hFE(l) VcE=5V, Ic=lOA 
---

hFE(2) VcE=5V, Ic=4A 

VcE(sat) Ic=l.OA, ls=O.lA 

fT VcE=lOV, IE=-0.2A 

Cob Vcs=lOV, IE=O, f=lMHz 

Re(h1e) Vcc=l3.5V, f=l75MHz 

Po Vcc-13.5V, f-175MHz, 
Pr=6.0W, 7}c~60% 

Gp Voo=13.5V, f=175MHz, 
Pr=6.0W, '1}c=60% 
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--

Min. 

-
-
38 

18 

4 

10 

10 

-
-
-
-

22 

5.6 

il11I~Jft 
Industrial Applications 

!. Emitter (Stud) 
2. Base 
3. Collector 

JED EC 

EIAJ 

TOSHIBA 2- !D A 

I Typ. Max. Unit 

- 100 µA 

- 1.0 mA 

- - v 
- - v 
- - v 
- -
- -
- 1.0 v 

150 - MHz 

65 80 pF 

2.0 - Q 

25 - w 
6.2 - dB 



Fig.I !fl ::iJ~:tJiJl~:iE:lfil~ 
Po Test Circuit 

'--~-_,,,lt£---l6\0utpuC 

C1 - C, : 30pF variable 

C2, C3 : 30pF fixed 

Cs, Cs : O.OlµF · 

Ri.=50Sl 

· L1 : 1. 2mm<f>, ID= lOmm, Xturns, Silver plated copper wire 

L.: 1.2mm4>, ID=lOmm, lturn, ditto 

La : l.2mm4>, ID=lOmm, 2tums, ditto 

.,;._389-
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2SC1379 ~U~~NPNZ~~~~7&~~-~-~5~~~~ 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

OVHF'* (144~175MHz) 3ib~~~f~~l±l::t:J~m (flf~EE~~) 
O VHF Land-Mobile Radio Power Stage Applications (Low Supply Voltage 

use) 

• ;;, 1- v ')17·:;;1 :/%7f.tm~C;;.pi ')I rt.cL)>j::f*mL-c1,,7.Jt-::1iDlt:t.1t1Jtl'J.ti> 
4.6dB (:I(~) C:*~1,,/4.6dB(Typ.) High Power Gain due to 

introduction of stripline package (without stud) 

• 175MHzt: 35W(:I(~) 1±!:1JiJ>t\'1' &.ti-:l:i" /35W(Typ.) Power Output 

at 175MHz 

• :x. ~ 'Y Pl lt;fifl!ti>;;, 7 A~<:~~~}l, '"(\,, 7.i t-::/6, lfJf'Fti>~'..\E-Ci". i f-:7'1-l!fl 
~:flinx~3i'!J:Jf!:l7)* ~ 1,' it ll)iJ>iie:Jf.1~.ti,-c1,' '! i" / Stable Operation is 

expected as Emitter is inner connecied to stem 

• 25~3oWmr@JZt3~. ;\\Z-~t~$li!Jf.I C: L -C:/&:i@it:i" /Recommended for 

Power stage Amplifier of Land-Mobile Radio, (25W to 30W) 

:a::k~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:i v !7 7 • -"- 7.raima: Vceo 40 v 
-"'" ~ 'Y 7 • -" - 7' railtEE VEBO 4 v 

-::z v !7 7 • :x. ~ 'Y 7 ~eE=O VcEo 20 v 
rl'l9ltEE ReE = 10 Q VcER 40 ---v--

::z v !7 Pl ltf!ft le 7 A 

:x. ~ ')I Pl ltf!ft IE -7 A 

-"-7.ltf!ft le 1.4 A 

::z v !7 7:tffe\*= (Tc=25°C) Pc 70 w 
}t:!-frl'.\j)iffi!.J:lt TJ 175 oc 
f!li::ffiffi!.!!t Tstg -65~175 oc 

~m~*'1i Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I Test condition 

Iceo Vcn=15V, IE=O 
:i v !7 Pl L'(> tfJiltf!ft 

ICEO V cE=15V, le=O 

::z v !7 Pl • "" - A f!.91l1f:tR:ltEE BVceo Ic=lmA, h=O 

::z v !7 7 • :x. ~ ')I Pl f!.91l1f:tR:ltEE BVCEo Ic=lOmA, le=O 

:x. ~ ')I Pl • -"-7.fkill1f:tR:ltEE BVEBO lE=lmA, Ic=O 

hFE(l) VcE=5V, Ic=lA 
jj[Vftltf!ft~$ill$ * 

hFE(2) VcE=5V, Ic=6A 

::z v !7 Pl • :x. ~ ')I Pl Mfiiil%0ltEE VcE(sat) Ic=3A, le=0.3A 

!- 7 Y~o/ s Ym:J;Etf{( fT VcE=lOV, IE=-0.2A 

:i v !7 Pl 1±1 :t.11¥ ii: Cob Vce=lOV, IE=O, f=lMHz 
J...:t.11 y ~·-pi· y;;, Re(h1e) Vcc=13.5V, f=175MHz 

l±l:t.Jlt:t.J (Fig. 1) Po Vcc=13.5V, f=175MHz, 
i!t:t.JtUt\'J. Gp P1=12W, 7Jc~60% 

/{Jv7.i'1;;; 

* /{1i.-7.$i\l;;;:;;1ooµS 

'T""-71 • -IJ-1 !71v;;;:;;3.o% 

Pulsed; Pulse width~lOOµs,Duty cycle~ 3 % 
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~~I~ifl 
Industrial Applications 

Unit in mm 

18.5±0.15 "' 
25±0.2 d 

+I 
11.5~±02 ~ 

~: 2i.q:Ql:;11 I 1~ 
~ ~ ....... 

0 
1. Emitter (Heat Sink)~ 
2. Base c'ii 
3. Collector 

JED EC 

EIAJ 

TOSHIBA 2-12 

Min. Typ. Max. Unit 

- - 100 µA 

- - 1.0 mA 

38 - - v 
18 - - v 
4 - - v 

10 - -
10 - -
- - 1.0 v 
- 150 - MHz 

- 130 160 pF 

- 1.0 5 Q_ 
35 40 - w 

4.6 5.2 - dB 



Fig. 1 1:1:J :tJ~:tJ;Jll]'.iE:@llf!i 

Po Test Circuit 

Input (O)---:oif''4--'00i:l'----1-+-I'. 
R,=soo 

C1 - C, : 30pF variable 
Ci , C3 : 30pF fixed 
Cs, Cs: 0.0lµF 

L1 : l.2mmtj>, ID=lOmm, Y.turns, Silver plated copper wire 
. L2 : l.2mmtj>, ID=lOmm, 1 turn, ditto. 

L3: l.2mmtj>, ID=lOmm, 2 turns, ditto 
C1, Cz, C3, C, : 30pF 

Ci, C3 : 30pFrnJ5E) 
Cs, c. : O.OlµF 

L1: l.2mmtJ>, ::J 11v:(£ lOmmf Y.'T, MU ·1 ~ilililli! 

L, : l.2mmtJ>, ::J 111--1.£ lOmm, 1 T, MU ·1 ~m&!! 

L3: 1.2mmq., ::J 11vf.¥: lOmm, 2T, MU .,, ~m*'11 
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2SC1380, 2SC1380A ~ iJ ::i ::.-NPN.:r.~17*~7Jt..7v-t-M 1-7::.-:.;~ 
SILICON NPN EPITAXIAL PLANAR TRNSISTOR 

o~m;&::t~~iim OfltJil;&:flt~li~~;mc2sc13soA) 

O High Frequency Amplifier Applications 

O Low Noise Amplifier Applications(2SC1380A) 

• f.liimtJ:EC:'t°: VcEo=50V 

• *l'Jl:tlil~iJ>1J,t:1,,: NF=2dB (Max.) 2SC1380A 

(Rg=lOkQ, f=lOOHz) 

• 'ltil51E:fli$i'i!~;Qti';1ij\,': hFE=200~700 

~*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

::z v !7 !) • -"-.Affui'ltiJ:E VcBo 55 

::z v !7 !) • .:r. ~ "' !) fFJi'ltiJ:E VcEo 50 

.:r. ~ "'!) • -"-.Af!fl'ltil:E VEBO 5 

:::i v !7 !) mm le 100 

.:r. ~ "' !) 'ltim IE -100 

::z v !7 !J:tl'l~ Pc 200 

:f§§it~illlfil.l!t TJ 150 

f*ff'.llfil.l!t Tstg I -55~150 

~5ni¥-.l~1i Electrical Characteristics(Ta = 25° C) 

Unit 

I 
v 
v 
v 

mA 

mA 

mW 

I 
oc 
oc 

Characteristic I Symbol Test condition 

:::iv !7 !) L~wrmm IcBo Vcs=18V, lE=O 

.:r. ~ ,,, !J L~Wf'ltim hBO VEB=5V, lc=O 

1FKm'ltitfrE:l:l'!$lil$ * hFE VcE=6V, lc=2mA 

::z v !7 !) • .:r. ~ "' !) "'1i:fifil;t1l'ltil:E VcE(sat) Ic=lOOmA, ls=lOmA 

"" - .A . = ~ "' !) f6i'ltiJ:E VBE VcE=lV, lc=lOOmA 

1' 7 :/ :./ -/ a :/ JmiEt~ fr VcE=6V. lc=lmA 
-

::z v !7 !) f:l:\:1J~ii: Cob VcB=6V, IE=O, f=lMHz 
VCB=6V, Ic=O.lmA. NF(l) 

*-'t'll:f~~ 2SC1380A f=lOHz, Rg=lOkQ 
v cE=6V, Ic=6-:-imA.. NF(2) f=lOOHz, Rg=lOkQ 

* hFEK- J: I) "T*l0 J: ? ~c:.7j-~ Lffl.ifct*Jr, L -C £, I) i: 't°. 
According to the value of h,E, the 2SC1380 and 2SC1380A are classified as follows. 

Classification I Min. Max. 
2SC1380 -GR 

200 400 2SC1380A-GR 
~Ci380 -BL 

350 700 2SC1380A-BL 
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~f~I~m 
Industrial Applications 

Unit in mm 

x 
i 

"l "' 0 "' 
" :i 
"' T 

..,. 
~ 
+J ... 
,,; 

1. Emitter 
2. Base 
3. Collector (Case) 

JEDEC To-18 

EIAJ TC-7, TB-8 C 

TOSHIBA 2-5 

Min. Typ. I Max. I Unit 

I 
- - 0.1 I µA 

-- - 0.1 I /LA 

I 200 - 700 
- - 0.6 v 
- 0.7 

I 
1.0 v 

- 80 - I MHz 

I I 
I - 6 10 pF 
I 
I 

- - 10 I dB 

I 
I 

I 
I I - - I 2 dB 

I 



2SC1380, 2SC1380A 
h 5£~ h Parameter (Typical) 

(Common Emitter, VcE=6V, h= -lmA, f=270Hz, Ta=25°C) 

Characteristics Symbol .. l ___ C_l_3_So_A __ -_G_R __ ~ ___ c_1_3_s_oA ___ B_L ___ " ___ u~_it_ 
A.1J1 :,.;i::·- f:,.; 7.. Clli:JJ?&MD hie 7.5 15 

~£Ejffl~~ (A1J00.till) hre 6.2 13 
--------------------1-------·I- --------------- ·----------

'~'.i5!EJ:~r/fi'll~ Cl±l:JJ?&~) hie 2so 530 
---------------1-------·- --·~----·----------- ------- -- ----··----

tl:\)J 7 f ~ 5' :/ 7.. (}\.}Jfm;fj)c) hoe 6.4 13 µ'(5 

Static Characteristics lc-VcE(Low Voltage Low Current Region) 

~ 160 

H-+-- ld-40 
.:"i_20F-tls =20µA --t-+-i 

r": 0 
• 120' '80 40 J 0 10 20 - 30 ' 

1--~-xf!Wc I" (µA)-1 ::iv:71·o:~·yJf,ij 
t--+-+-+--+--+--+--+--lO. 2 'I[ I± VcE (V) 

H--t-t---t--t-t,..LILJ 0. 4 ';: :§: 
-2 5V 1---+-+-!0.6 ~ ::J 12 ·y ?Jli'Jl!l 

Ver:- "l · > Common 

'--f-+-+--+--+--+--+--1 r< 1+1 Emitter ~ 0.8 I~ 
t-i-+-t--+--+--+--+--1 "{ Ta= 25°C 

10000E~Il§t&~'§!Im~~~m~:r.~2~-,~1~1Ji'~-MJ1!!~1 
>---+--+-l-+++++<---+-+-+-+-1+H+--+-+-+-++common Emitter 

VcE=5V 1 
i------1---+--1--1+1+1+--+-1-+-H+J+i---+-+-H-+Ta = 2s·c 

30L-...l-.W.Ul.LLL,.-'--'-!-LI.J.J.l.L~.l-l-'-'-'-'-"~-'--'-'--'-W-~ 
0,01 0.1 lQ 100 

;J v J 1-itmc Ic (mA) 
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7 
:L 2 'Y J:tjl!J-th 

1--- Common Emitter 
6 t-Ta=25°C - 9 

r 8 
5 

< ~ 7 

1/1 
6 

..§, 

~ 4 

5 ~~ • "' 4 ~ "' :. 
n 2 3--i--

0 
0 

2 

fo=lµA 

0 
3 4 5 

::i v71·:r.2 .,1/::J'i'fUic VCE (V) 

h Pararneter-V CE 

6 



2SC1380, 2SC1380A 
100 0 

0 50 

30 oi'-
b 

100 

~ 
0 

30 

10 

3 

l 

b,.. 
1' 

h Parameter-IE 

hi • .:±=:±± 
:nm I TT 
.J:.; •y :>'~Jt!l 

Common Emitter 
VCE=6V 
f=270Hz -+-

~~·-t= Ta=25'c-i=J= 'r+ 
h.~ v 
4~N z 

~ lo") t-
l 

~.& 
~ \..+Z ,.,,,.z 

v6 
-30 -100 -300 -1000 -3000 

.J:. ; •y :>' ''1Lilil fg (µA) 

NF-VeE 

20r--.--i-r,-,-~-.--,--i-;-,--,-,-,-,-~,,~,,.,---,-, 

1-+-+++1--·-+-·+-+-+-+-H++- le= lOOµA-t-
1 f=lkHz 

161-+-H-++---+---+--t--+-t-+t+-l----t--l--t-I 

~ 121-+-++++---+--+--+--+--t-+++-l----+--l--+-I 

~ 1-+-
!I;!! 
~~ 8H--+-t++---~l-+-~--+-++++---+----+--+-1 
~ Rg=lMQ 

4f-+-H-++--+----+--+-+-t-+H-11----+-1--1--t-i 
sooc;_ 

lOOk 
Ol:::!:::::b!:::bb~==±::::::±::::±:::±:±:±:±±C:=~=~=~·1kt=:==:l:::~lOE_lk 
0.5 3 5 10 30 50 

::i vJ :7 • i; ., ?r"iill1:E Ve>: (V} 

NF-Rg, le 

~ "" 7- _:s~ ~~ < _\ 
~ ;t~ tb.. lL 
1~ ~ ~6' 
~t ::s;cs 

!--.. t--/.'.S[ ~ 
1-J ~ :--

0. 1 1' 1:-.:::N 
1 10 100 1000 5000 

::i v 1 :>''ilit le (µA) 

NF-VeE 

~ 161--+-+-1-++---+---+--+-+--+-H-+--+--+-+--l 

~ I I 
~ 12f-+-++++---l---+--+-+--+--H-t+--+--+--J---ll 
!/..'! H-++t+---1---1--t--H-\-.i..Ut---- lOOk J 

: 11 rr 
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81-+-++++---1---+--+-+--+-+-t-++--+--+-+~ 

1 i 
,~~l=~~s~oon~ 4m lOk, 

ltt-
0'-="-++~--'----!=--L,.-",-J-'-'-Lf:c----'--+.-'-~ 
0.5 3 5 10 30 50 

::i v J :>' • .:i:; 7 :>' flWl!UE Vci;; (V) . 

NF-VeE 

20 I 1. 

- Ic=lOOµA_ 
1-

I f=lOOHz 

I 
16 

2 I 
1:-1- I I 

I 
Rg lM!l 

4 soon 
1oouu 

0 lOk 

0.5 1 3 5 10 30 50 

::i v 1 :>' • .:i: ; •y 1 !L1il!'.1£ Ve>: (V} 

NF-Rg, le 



Input 

NF-Rg, le 

~ Ullilll V 0.} L___J_L.J..JL.J..Llil-.....L-1.::?,.,........_........J._.._.....,,_u_u__.....__.-=""' 

1 10 100 1000 5000 
::i v;? ;9 lit mt le (µA) 

fc;ffl@)~f§IJ Application Circuit Example 

2SC13BOA 2SC13BOA 2SC13BOA 

30µF + 
50V -

IMfl 

- + 

3180.Pf 750pF 
IOµF 30V 

220fl Vee 
IOOµF SOV 

50V 

Output 

2SC1380, 2SC1380A 
Pc-Ta 

250 

I-· 

200 
~ 
~ 

<.> 
p.. 150 

~ ~ 
~ ~ 
~ 100 l--+-+---+---lf---1---t-"t.i'--~+--+-+--+---1 
~ I- --1---- -- ----tl---+---t-..-"-+1'.-+----+--1 

.... 50 l---!--1----+---t--+--+-+--+-+-~-"<-+---+----t 

llllllll il.lllt Ta ("c) 

A.111 :.-1::-;?":..- :z. Input Resistance 350k!l @ lk!J.Hz 
'O!tl:E.fllf!} Voltage Gain 42.5dB @ I kHz 

Jillilli.t&t.f'i'lo Frequency Characteristics RIAA± !dB 

~ 

A.:IJ¥l!:!t*.fr'i!i'.fE Equivalent RMS Noise Input Voltage l.3µV @ R,=4.7k!l 

-395-



2SC1382 ~y~~NPNxe9•~7~~~-~-~~~~~9 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

Oi:J:l~:t.J~~UH QjjJJJ1fH~~~iffl 
O Medium Power Amplifier Applications 

O Driver stage Amplifier Applications 

• ~ffiitEE-z>"t: VcEo=80V 

• ~f:f:l:::IJHi-Fi AmpOJlWJtl.iH:l!:K-:®iL "i"t. 
• 2SA682,l: ::r "/7° Y ~"/pi P 1ct.1: I) "i"t. /Comprementary to 2SA682 

:11::*:'.i:E~ Maximum Ratings(Ta=25°C) 

____ characteristic s!_~?~J---~~~i_n_g_--'c-__ u_n_i_t __ 

::r vJl :ii - -"-.Afb11'lEE _____ 1· VcBo I 80 ____ v __ _ 
::r v J7 :ii • .;x:. ~ ,, :ii Fs11'lEE v cED ,1 _____ s_o ___ 1 ____ v __ _ 
.;x:. ~ " :ii • -"- .Afs1'~EE / V EBO 5 V 
::r v }7 :ii mw I I 750 mA 
.;x:. ~ ,, pi ~VIE -i---------750 ____ m_A __ _ _____ , 
::i v J7 pi m~ 1

1
_P_c ____ 

1 
____ so __ o ___ 

1 
___ m_W __ 

mirl'.fBllfil.!!t I Tj ___ , ____ 1_50 ___ , ___ 0_c __ _ 
ilii:B=llfil.oc Tstg -65~150 °C 

* ,\'1J,'J!l*J CO;{ .9 11-Lt ::r v !' .9 fCj~iJ;)t c" :le 'Lv' :10-9_ 
The inside metal of dotted line is connected to collector lead. 

~ml¥.!~¥-!: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol Test condition 
---- - -- ·-

::r v !! pi L~lt!T~V!E I Icao Vca=30V, h=O 
1------- ~-------~---· 

.::c.. ~ "pi L~lt!T'i'[V!E hBO VEB=5V, Ic=O 
-----~-·-~-

hFE(l~- -v~E=2V, Ic=l50mA 
j![l51E'ri[l51E~$lil~ --hm(2)-- -vC"E=2V, ic=s6oinA 
::iv!Jpi • .::r.. ~ ,, P1 Fsiiliil5fn~EE VcE(sat) Ic=500mA, Ia=50mA - ------ ----·----·--1 -"-.A • .;x:. ~ "pir~i~EE _VBE VcE=2V, Ic=500mA 

J-- 'J "/ :/ '/ 3 "/ JffJiJtl~ fT VcE=2V, Ic=l50mA 

::r v !'pi f±l:::IJ'l'lti!t I Cob Vca=lOV, h=O, f=lMHz 

* hFE(l)vc .l IJ, T~OJ .l 5 vc:B-~ UJiil1*ff: L -c Ji, IJ ;t -t. 
According to the value of h,E(l), the 2SC1382 is classified as follows. 

Classification 

2SC1382-0 

2SC1382-Y 

Min. 

70 

120 

Max. 

140 

240 
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I 

Unit in mm 

1-
1.2 

I Max 

I 

1. Emitter 
2. Collector(3E0 
3. Base 

JED EC 

EIAJ 

TOSHIBA 2-8L 

7 !J -t "'t Y li:AC46C :;?jjfilFIJ 
Mounting kit No AC46C 

Min. I Typ. I Max. I Unit 
---

I I - - 0.5 µA 

-i==--;A - - 1.0 
70 - 240 
40 - - I 

I 

- - o.5 I v --,--- - 1.0 v 
50 100 - I MHz 

-· 

I I 
- 15 - I pF 



500 

300 

10 

Static Characteristics 

1 s 1 o s I o 20 40 60 
r -"-7,'ilii!i~ fo {mA)-J ::J VJ 5' . .x. ~ ·1 5' 

H--t--+--+-+---;r-+-J0.2 litJ1ltEE VcE (V) 

t-+-t--+--t-t--l--t--t 0 . 4 "' > "' '-~ 
l--j--f---+--+-+--1--+-I "1 "'" :L ~ ':.' f i"iJ:· Jill 
r-+-t--1--t---t-t-+-I 0. 6 t-1 > Common 

Emitter 
, ...,..... K ~ 

r-Vcrc 2V r 0.8 ! ""' TF-25"C 
t-_r-J-+-1--+--+---+- ·1-1 '( "'" 

.I.I~ .,i?~f{l!.11 q 
Common Emitter --1 
VcE=2V 

Tc=75°C Pulsed I 
I 25 :-1 

25 ~ 

~ 

l 

lc-VcE(Low Voltage Region) 

Common Emitter -l 

Ta=25°C --1 
0111--+--+-1--+---+--+-j l I l l 

2SC1382 

0 2 3 4 5 6 

~v??·i!'l?~mrr ~El~ 

lc-VsE(Low Current Region) 

80t-,Vo:=2V J I µ 

1 t-- -·i-~11 -~H ~ 
t-r-- t t-- H I H--- ·-I-< ~ l 

~S - j- -j-[---t-t-'- +···+- --t---+- t-- H - t+-+-1-
60r--+--t--t--t-+-----,--+-+---t--t-.,....,H-+-+t--t--tf-t--l~-t 

'~ 
l--l-~-'--+-1+,-+--+--- -1--+-+--H-+-tt-t--+-+--1--+-I 

~~ 
~ 40t--+-+-t--+-+--1--+-+--+--+-+--ll-l--+--+-+-l-l--+~ 
-" 
n 

t--t-+--+--+-~--+-+--1---+-- -+--+--+-+--l-1--+-4- H 
I 

3 5 10 30 50 100 300 500 1000 20 r--t--+' --t-t-l---t-f-+--+--1-f-cl+-++il-+lf+-+
1

_J+-' --1--J 
-- --+' -+-t--+---ir--+-·l --+--1!--++-J_l-++-f+-*-IL-t-1--+- H 

r-+ -,- -+-+-+--+--r-1--t' f--1--1 "' v ;7 ?'lltm le (mA) 

Pc-Ta 
s.---,---..-.,.--r----.-~T---.T~,.---,,---.,--,,-,---, 

t----+---+-+--1----+- CD Tc= Ta ( ~'R*!i!l¥1LtiH1!/lJ) _ 
Infinite Heat Sink 

51-..,_CD.....__e---1-----1-@Ta=25°C(!i!ll:'/\t/it,- L) -I 

~ 4 r---t--rrs;.J-r~~i---r--rN-o-Hre-at-Sf-i-nk-+---+--t--I 
~ rs: 
,;)( rs:-~--+--,-- r--t---

~ 3r---r--r-r--t---t--'k--t--t---+--+-t--I 

~ LSI .... · --"---t--1----1 ~---
~ I ~ 

-1¢ T K"l 
~ I I~ _ 

~ @+---+r-----lt--4-!--+-+--+---l~~ISI.---~ 
o'r -t---t--t--t-=r-+~1-.,=-+t-t---J--~ 
0 25 50 75 100 125 150 

J.lilllllilillt Ta ('C) 

0 z..4- }_[-- IJ-r-;1--t-~' --+j_--! 

0 0.2 0.4 0.6 0.8 1.0 
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2SC1433 ~y~~NPNS~K~~~-~~~~A9 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

o~~lEA-< ·:1 :r ~~im 
O High Voltage Switching Application 

• ~j!ijfE-C--j'- : V CEO =400V 

• Jii1Jf!J~EEiJ~1j,~1,,: VcE (sat) =1.5V (Max.) 

(lc=3A. ls=0.5A) 

:U::k~~ Maximum Ratings (Tc=25°C) 

Characteristic Symbol Rating 

::z v;:7.?l • '"' - A r,.1~EE Vcso 600 

::z v::7.?l • ""- ~ "'.?! r,.1'l'!!:EE VcEo 400 

;r.. ~ 
"' !J • '"' - A r,.1'fl[EE VEBO 5 

::z v::7.?t'fl[li!E Ic 5 

::r.. ~ "'.?t1tli!E IE -5 

'"'-7-'fl[li!E Is 1.5 

::z v"' .?tm9': Pc 

I 
50 

~'iiilt'i'Glllil.OC TJ 150 

1*#/llil.OC Tstg I -65~150 

~~1¥-J!f;!f·~ Electrical Characteristics (Ta=25°C) 

Unit 

v 
v ---
v 
A 

A 

A 

w 
oc 

I oc 

Characteristic \ Symbol I Test condition 

::z v::7.?l L~Wf'fl[li!E Ia so Vcn=500V, h=O 
--

""- ~ "'.?! L~Wf'fl[V!E hao VEB=5V, lc=O 

::z v ::7 .?! • """ ~ ,,, .?! r,.1Jllf-ff:'llEE BVcEo Ic=lOmA, h=O 

]l[V!Emli!E~~M$ * hFE VcE;=5V, lc=lA 

::z v ::7 .?! • """ ~ ,,, ?< r,.1ftcXf!J1'!tEE * VcE(sat) lc=3A, lc=0.5A 

"'"' - A • """ ~ ,,, ?< r,.1Jii1J:t11mEE * VaE(sat) lc=3A, Ic~0.5A 

::z v ;:7 .?! f±l:;/J'J1it::i: Cob VcB=50V, h=O 
f=lMHz 

7-1 .?t - :/ * :/f!ifr,.1 ton 
1t1' 

~:flltflifFFIJ ts;g Fig. 1 ,,,f!if 
+r"'1 Tlllf-fliff,.9 tr 

* ... ~1v:A7*: ... ~1v:A*Jl'j~300µs, 7 "'"-7 1 • -<t1;:71v~20% 

Pulsed ; Pulse Width~300µs, Duty Cycle~2% 

Fig. 1 7.1 ·:17-::..-·~fll!=railtl'.iEl'illlm 

Switching Time Test Circuit 

Output 

o Jsvn Input 

~ 
Cl 

iii 

Vaa=-3V Vcc=30V 

-398 -

I 

Unit in m~. 

1. Base 
2. Emitter 

,·.-Collector{ Case) 

JEDEC T0-3 

EIAJ TC-3, TB-3 

TOSHIBA 2-!9A 

7 ;:7-t"'t 9 v-J:AC6C;a:itj)fJ 
Mounting Kit No. AC6C 

Min. Typ. Max. Unit 

- - 100 µA 
- - 1 mA 

400 - - v 
20 - 300 
- - 1.5 v 
- - 2.0 v 
- 100 - pF 

- 2.0 -

- 10 - µS 

- 1.5 -



Ic-VcE (Low Voltage Region) 

I, .,1*~ 
J---l---<'---1-·-~t--t--~ -Common Emitter~ 

T,=25·c 

u 4 10 

Ic-VcE (Low Voltage Region) 
6~-r--r-~-...-~-...--I...-,-.,·~-~-J·t!l---. 

L---+--1'---'---'-·-1---lc--Common Emitter· 
T,=-55°C 

5.~-l--+--+--l---+--l---+--t---l~ 

~ 11,...-1 IB=SOmA 

0 0 
2 4 6 8 10 

::11 .. 7}' • .:t.~ .,7rJJ11ttE VcE (V) 

3001,--.,-.-r,....,..-r,.--r--r-r--r-~-r-~~--r--,---,--,~ 

.I.,',?;Jlt!!' 
J--+-H-++++---1---+--+-l-+-+-+-W- Common Emitter 

Tc=25°C 

~ 100't=Eantt===t==t==t±t:tm==±=t=l3 
.<: 

; 501---t-1-+++++---l---+--+--1-1-+l-l-l---1--+--+-I 

: µ-
'"' 30 
J!l 
~ 

5';:,,.1..;;-!,.,,.C-.W...Y.,.-,--r-L-...,J..,,._J_~l....l_L.l..l-r--r-..1..--1--1-l Q.03 o.o5 0.1 o.3 o.s a :; 
::r v J .?1i:mf. le (A) 
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2SC1433 
Ic-VcE (Low Voltage Region) 

"'' .,}jJl'Jfl! 
~-+-+--+-+--+-+-Common Emitter-----1 

T,= 10o·c 

_i..--500 

50 

Jlt..-~l--"i=-_r-1---+-+--+-+--+-+---+--I 
Is= 10mA 

WOr-'r-i-rrrrr----,--,--,-.,-,-,-rM"-,--,-~T-~T-~ 

.I.' .,;-j~Jt!l 1 
J--r-t-t-l-+H----l--J--l-+-1-H4+-eommon Emitter~ 

VcE=5V 

5';;:;-'-.J_J_J...J...i.,t.;--r---l-r-+,,...L.LJ-LLJ,.L,,..--,-..L--1-.J-,,l 
0.03 0.1 0.3 J.0 5.0 

::r vJ ?'ili.il( Ic (A) 

J, :~ltii f 7 
1---Common Emitter 7 VcE=5V 

i v 
T,=J~'c--... 

J 25~ 

-55--... 

bjJ l-1-7 IT 

4 

3 3 

I c 'TI 
I 7 

0 
Q 

.L 17 !7 
0.25 0.50 0.75 J.00 J.25 J.50 



2SC1433 
V cE (sat) -le 

10 

" v 7 J'ifl'.W. le (A) 

t600..-,-.-~-n---r-r-r-n"'-rr--.-r-,-T"T-r1nrr-,-=-1~mAr--r 

Ta 2s·c 
E 1400F=f=f=~±J---t--t-T-mtt1ll-Hlttitt-11 
> ~ 
~120011--!'-1-.µ..j..J.+---P...+l\..-+-++++++---+--+-t-+++ttt---+--i 

~ 100011--!'-1-.µ..jH+-+-+--'1,f-"1.d-+1H+--+--+-++++ttt--t-1 
' H-+-t-H-t+---·-i--1.-1-~-J">.j,\_-+--+-+++-Hl-l---+-­

rl soo1J..-J-+--1-++++--+--t-+-+-l+K1'--..+-_,,._1<:::-+--t--Hl-ttH---t--1 
:--i-+... 

" ;:. 600,l--!-++-l-l-l+---+-\--++++l-++---+-t-++H-t-t-t----+--i 
ri 

l 40~~0-L.J...LJ...L.J1+00,,...__i.....,,,30~0...1-u_'-'-':1~k--'---,:3,k-'--'-'-'-'-t1o~k--'--,;;30k 
-<-7.. • :r. ~ •1 ffllll!\;l'Ji: Roe(!!) 
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3. 0 

E 
-:;;, 

~ . 
; 1. 0 

l:lJ 
Im' 
Iii'. 
:!ill 0. 5 ::;: 

" " '" 
" r< 
I 
'( 

o. 3 

I 0. 
0.03 

VBE (sat) -le 

-"2 .;?"1J'~ T 
Common Emitter__, 

lc/lo=6 

T, ss·c 
25 

100 

0.1 0.3 1.0 
::i v7 :i''l!'.li!l. Ic (A) 

le Max Continuous 
<t>'-1 

1-+-++++++-JS;,._"o ~;-+-++-N ,.I\ '<t, _,,~~, .. ·-+++H+i 

~0? frt 
l~~tm ~ osEHH 

~ 0.31-++f++t+----+--t-t-t-H\H+---jrs:\-'\-t-+++ti-ti 

n . I -s=I\ 
O.ll= 

0 0.'i'fiJfHu!'<lii:J.~10 J:.., T ~J£ail 
: -T1 V· -T1 /')'L-C;"J§"i..Q= 

0.051- ·1'· '/\'. /J',, I) " T -+'t::1 ~ 
I- . --+-, \ u 

0.03~ Derate Lineary Above 1> 
Duty Cycle =0.01 

0.011-lLUill l JJlillll 1 
3 10 30 50 100 300 500 lOOQ 

::i v7 7 • "'- 2 ., ? ll<illf.E Ve• (V) 

!-'.: 
~ 

5 



~~~:::.-NPN:mttft~~~~5:::.-~A~ 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

Oi!i•.EEA.'1' ':17-:::.-~i'Jft 
O High Voltage Switching Application 

• ii11.iii:tEE-C-t : v CEO= 400V 

• t®;i;11m:EEtit1j'~"': VcE (sat) =1.5V(Max.) 

(lc=lOA, IB=2A) 

:ft*:iE*& Maximum Ratings (Tc= 25° C) 

Characteristic Symbol Rating Unit 
---- -------·----·--··--

::i I/? j< • -" - 7. rJYiEEE Vcao 600 v 
·--·----

::i I/ :7 ::il • .:r.. ~ .,, ::ilF"9~EE Vcoo 400 v 
----

.:r.. ~ ')I ::il • -" - 7. lit911EE VEBO 5 v 
::i I/ :7 ::il'ill5ft le 15 A 
.:r.. ~ .,,::ll'lll5ft IE -15 A ------
-"-:A.'lll5ft le 5 A 
::i I/? j<:m~ Pc 150 w 
m..s1ftltful.& Tj 150 oc 

----- ···- ·-- ----
ilil:f.r:iJil!:Jt Tstg -65~150 oc 

-~~~~ Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I Condition 

::i I/ !J ::il L.~tl;lf'lll5ft le BO VcB=500V, IE=O 

= ~ ')I ::il L.~tl;lf'lll5ft lmao VEa=5V, lc=O 

::iv!J::il ·=~ .,,::l'Fd.l~~ma: BVcoo lc=20mA, le=O 

Jlil5ft'lll5ft:l:t!IM$ * hFE VcE=5V, lc=3A 

::iv !l ::il • = ~ .,, ::l'fillfii!!5f'IJ'm:EE* VcE(sat) Ic=lOA, ls=2A 

-" - :A. • = ~ "' ::il IYJl®5f'IJ'm:EE * VsE(sat) Ic=lOA, ls=2A 
VcB=50V, h=O 

::i I/ !J ::il 1±11J~:S: Cob f=lMHz 

:A. :/ I ::il - :/ :;!- :/*r", ton 
1 ?" tstg Fig. 1 "'* ~*"", 
7-r"i 1-=r~*rd.l tr 

* /'1J...7-it;: _,,,J...7-~l\'i~300µS, T :L -'T 1 • "'.1"1 !J /J...~20% 

Pulsed ; Pulse Width~300µs, Duty Cycle~2% 

Fig. 1 ;r.{ •y 7 ;...Q"~raiillJ:iE@li& 
Switching Time Test Circuit 

Output 

·~· 1 ~~r~~f · 
Vaa=-av Vcc=30V 

-401-

2SC1434 
Unit in mm 

1. Base 
2. Emitter 

Collector( Case) 

JED EC T0-3 

EIAJ TC-3, TB-3 

TOSHIBA 2-19A 

7 !J ~"it 9 f:l:AC6Cii'~ffl 
Mounting Kit No. AC6C 

I Min. Typ. Max. Unit 

- - 0.5 mA 

- - 1 mA 

400 - - v 
30 - 300 

- - 1.5 v 
- - 2.0 v 

-
- 200 - pF 

- 2.0 -
- 15 - µS 

- 2.5 -



2SC1434 

300 

0 

0 

5 

Ic-VcE (Low Voltage Region) 

40 

2 Is 20mA 

°o~~--:2:---'--+4-~-+-~-s!c--"'-0--:10. 
"v??. "'~ .,7r,1itEE VcE (V) 

Ic-VcE (Low Voltage Region) 

12~~~-~--.--,--so-o.--J.--,-.,-,1-M!-ll!!_.,.T-., 

l---t---t---t--+-t-f.-"7/1t- Common Emitter -

A ' Tc=-55"C 
JOl-----+--f--+--+y-7"-+--t--R'.b--+--+---t IL v3oo 

v y y 

"'~ .,7W;; 
Common Emitter 

T,=25"C 

VcE- 20V 
~ I"' 

5 ! .. 

0.05 0.1 0.3 0.5 3 10 30 

~ 

lc-VcE (Low Voltage Region) 

1---1--11---+-----t--t---t- Common .Emitter~ 

7,92- T,=10o·c 
101----1--+_..,..,.-V1----+...--=-+-"''-+-1.--1---+H--rt---:::::1-;;so,;;---1u 

v~ -aoo 

fo=20mA 

o....__..___.2,,__.__..4_~__,,6_~-+s-~0~10 

::iv? Y • "'~ ., ? l~!l\lttf Ve• (V) 

hFE-fo 

lei l 1, ?W;I~ 
Common Emitter 

Vc•=SV 

; 50'+-l+H---f--11--+--H+l-f-l=...-..,..,,,'*"+:is:-!o.l~+--.J--l ~ I t-
~ 30f-+-l+H---+--1'=>-..-J"!::+-+-l+--+--+-+--+-M'o!.'l+----+--l 
: -ss_+---1 
l!! 
'/!!I 
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;1 v 1 ;? 10'.iiti. le (A) 

0~0-'-~0~25,.......~o~.s~o----~o.1=5~~i.~oo,........~1~.~,......-7'!1.oo 
~-;i. • ;c, R ·1 ?r.ll.'ll!E VBE (V) 



"' ~ 
l:lJ 
ti;! 

V cE (sat) -le 

i 0.5 
::§'. 

" 0.3 

>l 

" 
~ O.l~Bi~~~gE~l~~~~Eslffit~fJ 

0·03."'os'"-'-~u~.-1 -~-~~!-1 .. ""5 ~~1--~--7-~-=-'~~--~.,,,30 
"v J ;;!,;i,ll le(/\) 

Ic=1mA 
Ta-25"C 

l.WOt-i-t-t+H+--l--+-+--l--Hf+++---+---+--+-++++l+-----1---l 

2: 
: 120>lJt-"'t"""t"Ttti-t---Pc;;;;:±----t--t-l-+t-t+--t--t--i-+t+ttt--f--l > t--,...., 
~ !OOO·r-t--t-t-+-t-t+---t--tl-t--t-+-H'NH'kD,_-+--+--+-++++++---J--l 

~ soor1-i-Ttttt--i----t--i-i-t-Htt--~t---.-f'-.t-t~+H--t--~ 
f'-H 

>l --+-; 
K 600f-1---j--J+ttf--t----t---f---H-!+ft----l----i-H-++++++----+-=J 
I 

"( 
400f-t---t-++ttt--t---+-+-1--+-1-H-+--+----l---+-++++++----+--I 

20~~0-'-:5~0~~1~0-o-~-3~070~5-0~'~0c_w~l~k---'-3~k--'--o~k..u.~lwU_k _ _,__3JOk 

..-..:.-;!.. • .I..:;"/ 1 fUHlfV'C RBE (Q) 

2SC1434 
VnE (sat) -le 

t----f-----4--+-+-+-++<-·- t-- -+-I -"' ·1 .JJ&Jlil 
H-t+l!+---r-t---t-+-t-r-Ht----t---1--1--HCommon Emitter 

> 
1±J 
I" IT, 55'C 
~ ~-
~ 25 
""" 0.5 100 

lc:!O I 
t=:: '+==1 

. t-- +-r+++l+---+--1 
-_c 

+-----t-·1-+-t-t--t+tt-----r-·­

,~ 0.3>-+-++f+----+--+--<-+-+-t+++----t--<--1--+-+-+-+++----1~ 

K 
I 

"( 0.1 
o.0"'5"-'-""'u.-1--'--,o'"'.3~0+.='5 -W'-"-'---'---"" .. i--'-=-~~170---'-"30 

=> v J !' 11tifii le (A) 

=> vJJ '-"' ·1;J>Jl!J',b'.IJ0 VcE (VJ 

-403-



2SC1435 ~~~:,...NPN:mtt~>~~~?:,...~A~ 
Sil.ICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

O~!lUEA1 -:17-:..-?'m 
O High Voltage Switching Application 

• itilii1ii1!E-C--t: V coo=400V 

• f@;fll11t!EiJ:1j' ~ \,' : 
VcE (sat) =1.5V (Max.) 

Clc=30A, In=6A) 

:ft*~*& Maximum Ratings (Tc=25°C) 

Characteristic Symbol 

::iv !l ~ • "'-.AFdl111E Veno 

::iv!l~ ·=, .. ~ri.im.IE VCEo 
--·· = ~ "'~ . ~-.A!Yl1[.IE VEno 
----------

::i v !l ~ 'lll:VIE Ic 

=, ,. ~mm IE 

"'-.A'mlfrt Ie 
::iv !l ~m~ Pc 

~ilffl5tlill.!'f( TJ 

fl?:1'f-tlll.~ Tstg 

Rating 

600 

400 

5 

40 

-40 

15 

300 

150 

-65~150 

m'.5n(f.J~'!i Electrical Characteristics (Ta=25° C) 

Unit 
I v 

v 
v 
A 

A 

A 

w 
oc 
oc 

Characteristic I Symbol I Test condition 

::1 v !l ~ ]_,~ltfi'mlfrt Icno Vcn=500V, IE=O 
-------=, ,. ~ ]_,~ltfimlfrt I Eno VEn=5V, Ic=O 

::i v !l ~ • = , ,. ~ ri.i~tkU BVcEO lc=20mA, In=O 
-----

TI!ilfrtmlfrE**I$ * hFE VcE=5V, Ic=lOA 

::Z\/!l~ ·=, .. ~ri.if@;flltl.IE* VcE(sat) Ic=30A, In=6A 

""" - 7.. • = , "' ~ Fdlfil!!;f!Jm.EE * VnE(sat) Ic=30A, la=6A 
--- Vcn=50V, h=°O 

::1 v !l ~ f±l)J~:ll: Cob f=lMHz 

7- ;,' ~-:t';l-:t'~!Yl ton 
1Y ~~~!YI tstg Fig. 1 
"'~ -rri,,i r~~Fdl tr 

* /-:;t.-:A/:t: /-:1t.-:A~i~30011S, "f' ,,,_-'f1 '-lf"1 !J /1'~20% 

Pulsed ; Pulse Width~300µs, Duty Cycle~2% 

Fig. 1 7.1 ·:r?'-~·~l~r .. iil!l:il!:@lil.-3 
Switching Time Test Circuit 

Output 8V n 
_J L Input 

o. 1.-.1 
50µs ~In 

V.,=-3V l 

-404-

Unit in mm 

53.5 ±0.5 1. Base 
2. Emitter 

JEDEC -

EIAJ -

Collector 
(Case) 

TOSHIBA 2-33 

Min. Typ. Max. Unit 

- - 1 mA 

- - 5 mA 

400 - - v 
30 - 300 

- - 1.5 v 
- - 2.0 v 

I 

~ 
- 600 pF 

- 11 

- 10 µS 

- 1.5 



Ic-VcE (Low Voltage Region) 
24.---r---.--,-----r-.,----r-.,--~-~-, 

-;:, .,';.jj)'Jl 
l---+-~1---1---+--+--+- Common Emitter­

T, =25'C 
Wll---+--1---1-1-1--t-70.5'+---+-+---+~ _y .L---0.3 

.L ~-j--

0.075 

Is O.OGA 

Ic-VcE (Low Voltage Region) 
24.---,---,--,---,-..,---r-..,---i:,---::-r,---, 

"'' .,JlJl'lil 
1----+--.l-~- ----~ +---+--Common Emitter­

T,= -55'C 
20)1---t--l--+---il---+---+--t--+--+-----l 

~-+--+-t--j0.5 
_i-

~ 161-i-LJ-JL~'.__J...4=l==!==!==l==:::f:o.~4 
l!;l ~ 0.3 

!121-.JL+V'r-/-,L-l---+-+--+-+---+-+--+---l 

~ 'fr....-t---t--t--t--+--t---t---10.2 

fl 

0.15 
4 'L 

fa=0.075A 

" "" " · "' , ., "rJH!V± v c• cvi 

300•.---,---,-..,.-.,-,-rrr,---..,--,--,-TTTT"rr---r-y 
"'' ., ?l!l'lil 

1--+---l-+-l-+-H++--+---+--+--t-t-t Common Emitter 

T,=25'C 

s:..,_~..._..,,i,,--'--;;7.L-.1-W.-!---'---i;---'-+-'"-'--'-'to--'------:t 0.1 0.3 0.5 1 5 10 30 
:> v J ?lli'.mt Ic(A) 
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2SC1435 

/' y __yo.3 

300J.---.,---,--,-.,...,...,.,-rr----r---r-r-r-r,n~'l1i'--,?-l!l'-.<l,&----, 

l--+--+---1-++ttH---+--+-+-T-t- Common Emitter 
VcE=5V 

0.1 0.3 0.5 1 3 5 10 30 
"v? ?11Wt. le (A) 

Varlc 

51--1-1--+-+-+-+--ll-t--H--+--+---l 

i 
330 ] 

~ 25H--+T,=1ooy,--jj.:::;~'f-t---tt--t-+-+--1 
"' l-l---+-+--l-2f'""'..,-i+-+-lljH-+--+--+-< 
1' 20 55>'-.flf-+-1+-+-+-+--l 

n d~ 
s•r--i'-+--+-+--+1--11--,~rr-+--+-+-~ 

lO•t--J---+-+--l-f+-l //-+-+--1--l---+-+--l 1U 
s;t-+-+-+-+-+-~jl+--l-+-~H 

i/_; v 
0o!<---'-""o.2""s-o"'.5"""o ..i._ ...,o'°". 7"'"5 ..i.._,.i.+oo,,-.L...,.Llc25,--J--~1.s<> 



2SC1435 

" nJ 0. 
ti 
t< 
I 

"( 
0. 

3 

1 

5 

3 

1 
0.05 0.1 

1400 

~ 
: 1200 

> 
l:1J 1000 
h1 
E 

"" 800 

" 
ti 

600 
.... 
"' ;>. 
fl 

400 

200 
30 50 100 

V cE (sat) -le 

VnE (sat)-Ic 

+· .:r..~ ·;-?~l~.ttl! 

Common Emitter 

I 1,11o=3J 

1 
= 

::s::s: TC=-55°C 

~ 25 
100 

t-
J 

0.3 0.5 10 30 

lc=lmA 

300 500 lk 3k !Ok 30k 
.-..:-;<. • .:L ~ ., ? r.il.lf.t>t RoE (!l) 

2: 0. 5 

i 0. 3 
-.,; 

> 
Ill 
Ii' 
; 0. 1 

~ 

~ 0.0 5 

VcE (sat) -le 

""' .,?lJl'Ji!l 
Common Emitter t-- -·-1-1-l-l---1--+-t·-l-H-H+---lf--I 
lc/la=5 

..s. ..--

i 0.031-f..++l+---+---+--+-+-H-l+ll:~--+i-j-jc+i-H--·--!---i 
n 0.01 '""".w...~--'--,!-,,.-J...,,C,,.W...U.:----'--+:-""--'-'-LI..J~--"-~ 

0.05 o. 1 0.3 0.5 

VnE (sat) -le 

l---t---1--lf-+-H-++1--~--t-t--++-t-++t-~1--· 
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~U~~NPN•~·~-~~~~~$' 
SILICON NPN DIFPUSED JUNCTION TRANSISTOR 2SD102, 2SD103 
Of.ffm!5.&:f!:t.J~~iffl O::k~:tJ~1 ·;i7-/~lffl 0DC·DC~/rl:-$'ffl 

o~~v::F.:i.v-9.m 
O Audio Power Ampliner, Power Switching, DC-DC-Converter and Regulator 

Applications 

• f1'.H11<~fff7:1j,~\,,: Vcllcsati=0.5V (Typ.) 

•::iv !J 3<:JJl'.A::ii>k~\.': Pc=25W (Max.) (Tc=25°C) 

•::iv?' ;z·,[J'.ljf[b:::k§"\,': Ic=3A (Max.) 

• i~~if!fJ)J:-C·-.J: 2SD102 Vcno=llOV 

2SD103 V cno=80V 

• 2SB502, 2SB503c ::i /7° 9-" /!l 9 tc.i:i: IJ j:-f /Complementary to 

2SB502, and 2SB503 

:li::k'.iE~ Maximum Ratings (Ta=25°C) 

Rating Unit 
110 --- -----v-
80 
80 
50 
10 

v 
v 

Industrial Applications 

Unit in mm 

~ 
1-'--.J+------::< 

"' ~ .....: {..: 
10 c: 
-H 

-------'-~ 

1. Base 
:.:. Emitter 
Collector (Case) 

JEDEC 1'0·66 

TC-16A, TB-23 

TOSHlllA 2·13B 

:2 

7 ?' -t:-lj- 9 fj: AC20C '2 jifil}lj 
Mounting Kit No. AC20C 

* '/ ~ ::i / • !J' 9 - ;:;<. -&~111 L., "<-{ ;IJ$i'.l~tli'd:::it AL. "C200 x 200 x 2mm 7 Jv ~ ==- '7 .l<J.&7?M&~Jf:xtHtk: c ~. 
Unit mounted on a 200x200x2rnm Al Heat Sink with Sillicon greased mica insulator plate. 

~5:\1¥-J!j'.;¥tt Electrical Characteristics (Ta=25° C) 
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2SD102, 2SD103 
** hFE (l)IC. J:: I) r~O) J:: '51c.;7J'-~ L, m1fn~lf; L-C iJ{J I) ;J:i"". 

According to the value of h,.(l), the 2SD102 and 2SD103 are classified as follows. 

Classification hFE (l) 
Min. I Max. 

:2SD102-R 30 I 90 
2SD103-R 

'2SJ5f0·~2--_~.,o:~~~~~~- 1 __ s_o __ [ 1so •2SD10~-0 
~SDl.02-Y 

:2SD103-Y 100 300 
-tzsrno2 

2SD103 30 ·300 

Static Characteristics 

.. ~t. rt. =!==. fil : 
-l ·+-+-+ +++-+·l- -~ ~ l-l-1-l-+-.W.-l-!.tT -

Static Characteristics 

40 60 
Sv?;? •CL~ .,7J'1'o!l;[f 

VcE (V) 

1 ~ ., ?l;l;Jl!l 
T .• ~-ss·c 

Fig. 1 ;<.1 .,, -r :,; ;nvlfr.,imn'.:@@m4t 
Switching Time Test Circuit 

40:TL lnpo-ut_..---.6w.601;//n..__,~+-.£ 

Wp~20µs 

Duty cycle~1% 
son il500 

VuR=-3V 

Static Characteristics 

lc-VcE (Low Voltage Region) 
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4 

f-+-+-

0 
0 

I 

v 
q 
IV 

v 

I 

J: 
I 

-

.I. ~ ., ?1l'elill+--
Ta=25'C +--

I i6~+ 
135 

I ~-+-
i 1 

~+ 
] 
25-+-

--+--Y-+-
la=8mA 

-:I H 
2 5 

"v:? 7 · :r.. ~ ·1 .n"i'N:I± VcE (V) 



2SD102, 2SD103 
lc-VcE (Low Voltage Region) Ic-Vc" (Low Voltage Region) 

< < 
u .... ,.':; 

M 

"' 
till' 

"' "' "' -' -' n 
fl 

:J V :7 :fl • :L ~ •y :fl JnJ'ili[Jo V CE ( V) :J v :7 :fl. :L ~ ·y 5'llll'.!Wo VcE (V) 

lc-VBE 

0 0.4 0.8 1.2 J.6 2.0 

2SD103 hFE-lc V cE (sat) -le 

::i v :7 :fl ~1tifi( le (mA) 
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2SD102, 2SD11J3 
VBE(sat)-lc 

--H4+1---+--l.·-i-l-H-t+l----l--l-4-+-+--l+H--+--l 

Pc-T, 

0 40 80 120 160 200 

Ji'ililllill.m'. Ta ("C) 

~~1000 
I 

r..~ 
..8.2:' 

.g ~ 
uu 

•• t4' ~4' 
-R-R 
.;a..( 

"""' ~~ 
~ ,,, 
n >l 
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500 

300 H 

I 1 100 
t-+--"-1 

' I 
50 il 
0.5 

l!l o. 

"' 

0 

5 

3 

1 

5 

"' 0.3 
"' :. 
n 

o. I 

0.05 

'fff 

10 
ill11£E (V) 

r~T1 • 

30 50 

-ttV'J2%fXf 
.1-c',IV;t.. ls:::ft: I _l_ l 

Ic~U: ~~~ 
L~ 

SOms 

N 

~ ~ 

~ 
ls 

,.., 

!i! ~ 

"' z 
gj gj 

10 30 50 100 
"I<??• ""-;<.1111~[£ Vea (V) 

100 



~v~~NPNttMm~-~~~~Ag 
SILICON NPN DIFFUSED JUNCTION TRANSISTOR 2SD110, 2SD111 
o~~~-~~~m o*•~A1~7/~m 
ODC-DC~/1<-$'m OllU'-v#.::L v-$'m 
0 Audio Power Amplifier, Power Switching, DC-DC Converter and Regulator 

Applications. 

• ::z v !7 Jll:lil9.::ti>:;k~1,,: Pc=lOOW (Max.) (Tc=25°C) 

• ::z v!7 Jll'ifi:W:ti>:;k~1,,: Ic=lOA (Max.) 

• l~ifU1H:c:-t : 2SD110 Vcno=l30V 

2SD111 Vcno=lOOV 

:fi*:iE'.~ Maximum Ratings(Ta=25°C) 

=~ ,,,tlftl'At: h -10 A 
-----·---·--

~-.A•m b 3 A 
::z v !7 t1Ht~ ITc-;;2s0_c_Pc 1-----100 --- w ---

-ii<-.. <,,...-"'--$·-&-i't-,-----'--·-*--·--1 T i~~---°C -
-£f:tfilffi.i't --T~1~ -----=6-s-=..J.50 ___ °C-

* v IJ ::z- :/·fl' IJ -.A~m:;(pL., ?1 :11~~flii~1l-A. VC300x300x2mm71v ~ 

.:::. !) A:1Jkl'i/!f!ii~Jlil.ftl'tf.::c ~ 

Unit mounted on a 300x300x2mm Al Heat Sink with Silicone greased mica insulatior plate. 

-~~~M; Electrical Characteristics(Ta=25°C) 

Industrial Applications 

_30.2±0.20 

16.85~8:~3 

Unit in mm 

40.0Max-··-·-

1. Base 
2. Emitter 

Collector{Casc) 

----------· 
JEDEC T0-3 

EJAJ TC-3, TB-:l 

TOSHIBA 2-19A 

7 !7 t-it IJ l:l:AC6C~j@ffi 
Mounting Kit No. AC6C 

Characteristic I Symbol J 

------·- __ _!~~ co:i_ditio~ ______ 
1

1 __ Min. _\__!yp. 1-~~x: 
1
1 __ ~n_i!._ 

::z v !7 ti L.~l!T'iftl'At: Iceo Vcn=50V, h=O - - 0.5 mA 
--------------1----- -·-----= ~ 'Y Jll l.. ~ lJT'ltlAf lEBO 10 mA 

::z v !7 ti I 2SD110 BVcso 
----·-------l--,-13o-c0c--l--_-1--_--1---

lc=lOmA, h=O lOO _ _ V --' - .A im~f;l('flfE 2SD11 l 

80 
-
- I 

110 ::z ;;_-~ ~ ; ra~f;l('IIEE I ;f gii~-ll-B-V-cE-,0--1 -Ic_=_5_0_m_A, RBJi= 00 

--------1 
v 

= ~ .., ;,; · --'-.Ardl~f;l(ftEE 

::z v " Jll • = ~ ~ t1 r.llf!fY;.fll'IVE 
'"' - A • = ~ ~ Jll ra1!@*1J'iftEE 

BVEno h=50mA, lc=O 10 - v 
h•·E(l)** VcE=5V, lc=lA 30 300 

--·~---------- -------------1----1----1----1 
hFE(2) Vcr,;=5V, lc=5A 10 -

1.5 

2.5 

V cE(sat) - - V 
··------" le= 5A, In= lA 

V BE(sat) - - V 
-------·l-----1---------------1----1----1---1---

r 7 :/y~ 3 :/.lfilil!lfY: fT VcE=lOV, Ic=lA - 2 MHz -

-
-
-

-

-;-i,:·;;-;,;_lfi_j]_!fi~---------, Cob Vcn=50V, h=O, f=lMHz --_--i--2-00-i---·i--p--F-

-:;;:-~ r ti - :/-; ;Blfbi 'ton ·------- - 3 
1 

µS 

;~ 1-~-:=-=-fl-~=-:-------, ___ *~=--=-. Fig. l .-=-1---:-1---1----:-:-
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2SD110, 2SD111 
** hFE (l)K- J: I) ""f*Q) J: '.J K.7}!Jl!{ l,., ~ifli 

~VC<bl)ii". 
According to the value of h,,.(11 the 2SD110 

and 2SD111 are classified as follows. 

hFE (1) 
Classification 

Min. I Max. 
2SD110-R 30 I 90 2SD111--R 
2SD110-0 50 I 150 2SD111--0 
2SD110-Y 100 I 300 2SD111-Y 
2SD110 30 I 300 2SD111 

Static Characteristics 

~~ 1.4 $_ j.:I.2,.::f; -
~ " ;f--,1.0 

~~ ~~ tH~-
~ f.-rf0·f 
~:fl p 0.4 

n 
bl-1 0.2 4 

0.1 

2 OJ_S ls 
0.02A 

ttm= 
ii2 ois +-;Oi4 0 40 80 120 
_;s,~~-~ !B (A) "'":7?•.:r.;..,?fllllltlE 

I VCE (VJ 
!:!l .., 

2 :;;: 
"'~ 

12 .. 
,,,<:>'1 .-.e:. 

.:r. ~ •y ?!1;111! "' ~ 
3 ~:: Ta=25'C 

I{ 

4 I y 

Static Characteristics 
10 1.0~~~~~~ 

l-l-l-.l-U-4-1-1...j...j...U.~ 4 

N 

~l-+1--H-H+++++-+~ 

O.J-1-1-H++-l+-H 

0.05-1-l--H-+-l-1-1 

ls 0.02A 

Fig.1 :A 4 '!' 7- :/ y''*flllil!IJ'.iE@l~~ 

Switching Time Test Circuit 

22011 

JI lll:IJ 
J...:IJ 

WO 

l 5011 500 

I"" l 20µs 

v .. =-3V '· Vcc=30V 

Static Characteristics 
B;JIIO 2.0 

N ~~ ?~-f -
-

~"~8 -'.- f']D 
"'";'{' 

6 
0.5 

4 0.2 

Is O.OSA 
2 

0 
3 2 I 0 40 80 120 

-"'~Afli le A.i "'J.-:7? • .:r." ., ?llll';li'.!£ 
I VCE (VJ 

!:!l • 2 Ii!: 
"'~ r-.e::, 

.:r.~ .,?'ili!lt!! 
//~ 3 ·~Ill 

• :> To=IOO'C 

~% I{ 
4 I 

'( 

Ic-VcE (Low Voltage Region) 

Ta 25-C ,) i.o:--1--1--<c...+-........, 
T7 J.a'-'--1-'-4-~ 

0 2 3 6 1 
:i ,, :7? • .:r. ~ .., ? r.i'lltEE VcE (V) 
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lc-VcE (Low Voltage Region) 

"v1'1 • ::r. ~ 7'7FJJ'iti'.J± VcE (V) 

VcE (sat)-Ic 

-

3 5 10 30 50 100 
il!!ilbl:E (V) 
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2SD110, 2SD111 

VBE (sat) -le 

~ 
-:0 • 
" ;;. 
l:!J 
~~ 
Iii'-
i;ll 
~ 

"' " 

3 I 

t I 
!!==Ta·· ·55'C .. 

,""1"25 ·i---t--t-·i 
0 5H- ::i:: !1010'!_0.l--"'-q.P""" __ ,-t--t-·t-H++---+-l·--j·-

';j . H=t= --+-++-H+I 
~ 0.3f--t­
I 

H+---1-+-+-+-r1+++---+-·-t-t-t~-

'( 

O. lL_LJ.._J_J.J_JJ __ L__J_.J_'oLLLL+----L--+.-'-_,,_....U.~l<J. 
0.03 0.05 0.1 0.3 0.5 

"' "' " n 
t4' 

=i VJ YHli:t Ic (A) 

P.-T. 

~ 3ot;:_g~tt:~millmttT:\nm+tt+ttH+f:R 



2SD110, 2SD111 

< 

; , 1 JIB 1 I 
..,,_ . -1---~t--Hi· ' rc:---+=t= !----- ' ' ',, -+ "'- 1-- Tc=25C -1 -H""+-··-i----+-H 

-" 0 · 51----- 'li:~IJJ1'flifl~f1 iJWt'-+_ -+++l+H---t--t--H 
n 0.3~ l:J:-,<:71 v-fj_ ;J 

1 ":?'l -r"'J·.<_ '.>·JZ·l ::::: 
r- ~"''"') ;J:-i-. i -~ 

Derate Linearly I IN 

0.11==: Above . +Ell§§I R Tc=25"C __ 
o.o5 lIIT ± '1 =c 
0.03 =ilTirr --Ll :r -~-1-

3 5 10 30 50 100 300 500 

o--1--t-

S---:+-
Cll ' 
"' I 

::J v? ?'Ill± Ve (V) 
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~y~~NPNtt•~·-~~~~~g 
SILICON NPN DIFFUSED JUNCTION TRANSISTOR 

o•m•~~~~~m 0~~~~1,~~ijm 

ODC-DC~~r<-gm O'IUJKiv¥:i. v-9m 
. O Audio Power Amplifier. Power Switching Application, DC-DC Converter and 

Regulator Applications. 

• ::1 v !I jlm)di>j;;:~~': Pc=200W (Max.) (Tc=25°C) 

• ::1 v !I j1'm';VfE;1J'*~~': Ic=30A (Max.) 

• ri!ii!HJE1::·-j'- : V ceo= lOOV 

Vceo=70V 

~::k~~ Maximum Ratings(Ta=25°C) 

2SD113 

2SD114 

Characterist~c:_ ________ L_Symbo~_I ___ R~t_in~ _______ Unit __ 
----- • Frn..,,.EE I 2SD113 V 100 

::1v17 7' • ""--7'1i'IJ~ 2SD114 CBO ____ 7o____ v 
-;-v-:; 1'--· ------12snl13___ ---so ______ v __ 

;r.. ~ .,, j1 rrnmEE 2sm14 v cEo ----50--
;r_. ~ ;;_~ ~~-=-?:fM1mEE' I V__::~o _______ 1_o ___ =v--= 
::1 v !I ?< '>fiV!E le 30 A 

-----
;r.~ .,,jl'm':VfE Ir-; -30 A 

-----· -·----
~-.A't[V!E In 5 A 

1Tc=;5°C 2()0 
··----

::1 v !I j1 tt'l9': Pc --40 -- w 
-------

~it'liBM!!t Tj 150 oc 
f*tHffil.l!t Tstg -65~150 oc 
* ~ !! ::1 - :/ • !I'!! - .A ~~;fp L.., --< 1 7J*!3~1!i~1l'}... L.-C300 x 300 x 2mm 7 1v ~ 

-==-? .t..J.&~1!i~J&#vtt.:c ~. 

2SD113, 2SD114 

Industrial Applications 

Unit in mm 

1. Base 
~- Emitter 

C.Ollcctor(Case) 

JEDEC T0-3 

EJAJ TC-3, TB-:l 

TOSH!IlA 2-19A 

7 !/-1!-l}- !J l:l:AC6C~)ifil)t] 
Mounting kit No. AC-6C 

Unit mounted on a 300x300x2mm Al Heat Sink with Silicone greased mica insulator plate. 

tl~~*fM: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition Min. Typ. Max Unit 

::1 v !I j1 L.-'!> Wi'm':V!E lcao Vce=50V, lE=O 

1;; ~ 
2 mA 

--
;:c. ~ "' j1 L.-'!> Wi'm':VIE lEBO VEe=lOV, lc=O 50 mA 

::1 v !l j1 • ~SD113 
-----· 

BVcuo Ic=20mA, h=O --- v -" - .A r .. i~f*'riEE _2S.Q~ 14 -fo-1 - - ------
:J v !I 7' • I 2SD113 BVcEo Ic=50mA, ReE=oo 80 - - v 

-~-~"' j1 Fdl~f*'m':EE -28-:Dil.4 50 - ---- -----
::r.. ~ .,, j1 • "" - A l'Mi~f*'m':EE BVEBO IE=50mA, Ic=O 10 - - v -- --~-----·-· -·- ----

hPE(l)** VcE=5V, Ic=lA 30 - 300 
u~:t'jft'liVIE~~!il~ --------------·- ---

hFE(2) VcE=5V, Ic=l5A 10 12 -
---·--

::iv!Jjl • .::r.. ~ "' ~ rdlf@%1l'm':EE VcE(sat) lc=15A. In=3A - 0.8 1.5 v 
-·-·-------···---------- ----
-"-.A·:r-~ .,, ~ r .. if@;f P'm':EE VaE(sat) Ic=15A, Ie=3A - 1.6 2.5 v -- ·-· ----
I- 7 ;/ :; v "' ;/ J\'il¥Bl~ fT VcE=lOV, lc=l.OA - 1.5 - MHz 

-···-

::1 v !I~ l±l:iJ~jl: Cob Vcn=50V, IE=O, f=lMHz - 400 - pF 

---;:-~--, j1 - ;/7)- :/~f6, ton - 3 - µS 

~!I' ~-n~freii--
----

tstg Fig. 1 - 5 - µS 
~ ----··- ------

7-F .. i I r~~r .. i tr - 5 - µS 
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2SD113, 2SD114 
** hFE(1)r.:. .t '> --r~co .t ? t;::~!m uii&~ 

~L,-C.t.> I) ~-:r. 
According to the value of hF,(1), the 2SD113 

and 2SD114 are classified as follows. 

Classification 
Min. [ Max. 

2SD113, 2SD114-0 50 150 

2SD113, 2SD114-Y 100 300 

2SD113, 2SD114 30 300 

Static Characteristics 

--µ~_..... 1r2 .. 2 
-:~ ~"'.s:i-

~ 1.9 

I-~* 1.4 

~~ pt-f.0 

~·~ l-0.8 
0.6 

0.4 
,8 

0.2 

4 0.1 

IR=0.03A 

0 
2.4 1-:1.6 H0.8 0 20 40 60 
~-7~-itlm Ia1 <A~ I±! ::11.-?? ·.:r.~ .,;!'f.Q 

1 ~ "l'lt/£ VcE {V) 
:.: 

- "'-2 ?--C:. 
.:r.~ .,?JSi.111! '''"'l 

9<::>~ ~~ Ta=25'C 
1-"-<c.'· 3 ~ [£ - I 

.. "( 

Static Characteristics 

H-++4{ .... "\..;'<1++-+@~ 1.3'--1-1-1-1-1-+-++-++-+-l-l-I 

P.·~ ~·~± 1.0l-+'t-+-++++++-+-+.+-1-1 

1-+-++++~~~~~s.J-+-++-+-++-+-1-1-+-1-+-1 

H-++++++-+-+>,;. 12 
0.5 

0.3 

0.2 

T 
l-+-++++++-+-+-+-+-11--l-H-+ln =0.03A•-+--,__._,__._,_. 

!TO 
1;6 0;8 J-+-10 20 40 60 

J-~-A~i11itillnA) 1 ~::it.-?.?·:r.~·'/.?flU 

H-+++++++-+-1.4-l'I ';:€ \~n; VcF. (V) 

""' .,?ltl'I! 
Ta=-55"C 
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Switching Time Test Circuit 

Input 

l l 
1100 

50.0 250 

Vea 
-3V 

Static Characteristics 

100 

Vee 
+30V 

Output 

l 

l-H~-l++-+-++++++++-l-·~<-1-i-µi-µ..+-1-++++-l-I 

,1~~ijR!il" !iii 3.41-Hl-l--l-++++.-l-l ~ c . ., .;- w.~1-1--l-++++-l-l 
o-+-<H-1..+-+-++-+-+-""" ............ -~~ 1.6.µ...,_._....,_'-'-'""' 

1-H-++++++++++++-N-~lil~~~l.~O_....._........._,_._,_, 

.2l-l-l-l-l-~-l-I 

3.2 2;4 1;6 0.8 0 20 40 
-<-;t.11ttlf le {A) ::Jv??•.:r.,.,?llll 

H-1-Hl-H-++++-+-+++++++Hl l!;:11UE Ve£ (VJ 

"'-~~ 
1-H-++-+-+++++++++.'4-l-1-~2 ..... .:r. ' '1 ?Ui.111! 
>++-++++-.,_._,_._.4i,,..._.-1-1-.._,_._. ~ ~ Ta= JOO'C 

:::l~-:t."ti-i-ti+_+:~·.~cz'tttttttt'::l3 ~ ~ 
~ "( 

lc-VcE (Low Voltage Region) 

I- 1,1 ~~~ I- .:r._., 
I- Ta=25'C 

2tl 

16 

8 

4 

J 

0 
0 

z 

I 
~ 

1 

2 

i 
I 
2.2 

1.9 

1.4 
T 
1.0 

0.8 
I 
tl.6 
T 
0.4 
T 
lz 1--1-1 

li 1-+-1 

le=013A~ 
It 
' 5 



lc-VcE (Low Voltage Region) 

24 

:=tlIJ?1~· 
H- Ta=IOO"C 

20 

3 16 

LL 

1----rt 

It 
0 
0 

_j_ 

~ 

7 

±± 
J~)-1-
3.4 

lLj II 
2.6 

]] 
1.6 

JI 
1.0 

-'o.J-H 
--

0.4_--+-1 

-b.J--1--, 
-U--h 
II 

l,=r~~j 
J_JJ_ 

5 

"v:7? ··:r. a ·1?r.~11t1£ VcE (V) 

hFE-lc 

c·.~04~.-'-'-'~o~.1-_._~o~.3.....,,0.~5~~1~~--:3.....-.~5,..........._.,l~0,..--:!20. 
"v? ?11!'.ilt: Jc (A) 

V cE(sat)-lc 

:o.o SH ms .:. -55 n 0.03 
0.02 U1 

·o.04 0.1 0.3 0.5 
"i.-7 ?!llit le (A) 

£ 
5 
Id .; 
J:!:! ... 
Ii!. 0.5 
:£ll 
ll!i'. 0.3 
"' ~ 
t! 

2SD113, 2SD114 
Ic-VcE (Low Voltage Region) 

24 

H la1-,1?U ±if H Ta=-55"C 
-\.3 t-""1-1-

~ lJ+ 1 
-U-l---

16 TI 
0.6 

o.~=t=.. 
12 II 

0.3 -· 

H 
8 I]_ 

~F HFt-
-b.11-H 

·~ 
II 

+-+--+- l B =1.~A'--1 
Cl 

J_ _LJ±ili 
i ii 

4 

":J v :7?. ;r_ a., ?110111£ VcE (V) 

T ~· ' , i tJ'llJ 
I-. LIVf!!'_ = 2 2m V/'C -t-t--+-+-fh:'IHJ.VLrf-r-t-+-1 
I- 4f .. llJJ 

81- Vo: =5V .--!--+-+-+-+-~lfM'l/H-t--+-+-1 

[JJ'(//__r 
'lJj, i 

6 JlffJ.. 
1--t--+--1--+---+-4o"C U/Dl 
t--t--+--+-+-h2~s--1_1-,t=jiU/J1Hf--t--+-+-t--+-+~ 
t-t--+--+-+-h1g--t--N/// 
t-t-+---t--+- - 10 [Ji.YI 

f, I 

rn 
1--t--· fh 

7/) 
0 l4l:i 
0.1 0.5 1.0 1.5 

....::-- 7- • ;r_ ' ., ? r.i11t1£ VsE (V) 

VeE (sat) -le 

[TT ~. I 
"' :: ., ? ;u~ --1--1 
Ic/Is=lO 

Jla t I 

2.0 

25- -· 

10 
!::::'. ··-f-H T -t++t----+----1. 

-

i' --· 
I 

I( 
0 · 1P:f12J·~§§!l§!fm~EERffff~E I p d r tt P-1----·----1_1---t---t--+-i-t++++--+--f--t-+-H-H-t---1---1 

o.os , Ii , 
0.05 0.1 0.3 0.5 1 5 10 

"'v? ?';li1t. le (A) 
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2SD113, 2SD114 

3000 

0 ~ 100 

50 
0.5 

cob([ 
''""°0) 

~r1cfr 
~ 

10 

j'1;""f;E VR IV) 

50 
3oi.;;.;;.::;.:~...;.:;:::.::....i--1-.l4-i-4' 

Pc-Ta 

Ta I.~~ 

";;;;;::: I 

'-.\..... 
j-.. 

-I· 

30 50 100 

25 50 75 100 125 loO 
llJPtli:.\IX Ta ('C) 
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~9~/NPN~~m~%~7/~A~ 
SILICON NPN DIFFUSED JUNCTION TRANSISTOR 

O~F.!35.&:t!ttJ~~m 

O Audio High Power Amplifier Applications 

• ::z v !l 3'm:'k:;1i>);:~1,,: Pc=lOOW (Max.) 

• it!6flHLT:'.C:-t: VcEo=llOV (Max.) 2SD118 

VCEo=80V (Max.) 2SD119 

• fii'];ft11ll'..EEil>'J'¢\,': VcE(sat)=0.8V (Typ.) 

:ill::k~~ Maximum Ratings(Ta=25°C) 

Characteristic Symbol Rating Unit 

::z I/ !l 3' • -" - .A flG')fi'.H.: j 2S-Dl18 V OBO 130 V 
-----------fl ( 2S,.._DnlCL19v 1------1 100 __________ _ 

::z v !l 3' • .:c. < ,,-3' r,.,,'o'[ ·1-2sn118 v 110 
_J:f_________ _ __ iSD1l_9 ____ cE ___ 0 _____ 1 ____ 80 ______ V 

.:c.-' "3' • -"- 7-flWiii'.EE VEBO 10 v 
:I v !l _?t l'[Uit Io 7 A 

---------- -----1------· -- --- --
.:>=. -' " 3' 'l'-ltUiE IE -7 A 

------------ ______ , _______ --------

-" - .Ali 1fit fo 3 A 
P-c-----i---1--0-0~~==1-.~~-~-VT_--_--__ -::z v !l Jt{r\~ (Tc=25°C) 

----------·-- ----

~~'g --_-6-~-~-150--\--~-~---

~§tHl~!li!ftt Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol 
___ ::z_v_!l_?<_ L_~_tt?r~tiimE ----~i"--I~~~ 
-----·--·- .. ·------------

hso 

(1) * hFE 

hFE ·(2) 

::z v !l 3' • .:J:.-' "3' r .. 1fftQ5f!J';;§'.EE I VcE {sat) 

·(sat) 

Test condition 
---·· 

I 
I VCB=50V, h=O 

I 
VEs=lOV, Ic=O 

VcE=5V, Ic=lA 
--·-· 

I VcE=5V, Ic=5A 

I lc=5A, ls=lA 

I Ic=5A, h=lA 

2SD118, 2SD119 

I 
I 

I 

Unit in mm 

1. Base 
2. Emitter 

Collector( Case) 

JED EC T0-3 

EL\J TC<l. TB-:l 

TOSHIBA 2·19A 

7 !l -t-l}" Y l'J:AC6C:;l:)]filffl 

Mounting Kit No. AC6C 

Min. Typ. Max. I Unit 
---~-

I 1~--:: 
- - 50 

- - 10 

30 -

I 
200 

15 I - -
- ·1 0.8 

I 
1.5 v 

- 1.6 2.5 v 

I 
VcE=lOV, Ic=0.5A _______ I - 2 I - MHz 

I 

-"-?- --~;ihlmiiiiE--1 VsE 

!- 7 ;/ ~ "/ " ;/ 11;1zi~ I fT 
::z v !l 3' 1:1:1::JJ'l'i':11t-- ------rcob Vcs=50V, h=O, f=lMHz 

* hFE (l)tc J: I) ""f~C7) J: ? tc?t~ L, :tli'.1fb~5Y: VC £:, I) "i-t. 
According to the value of h,E(l), the 2SD118 and 2SD119 are classified as follows. 

Classification 
2SDliS-R 
2SD119-R 

Min. 

30 

Max. 

70 
-2sn11-s---~y~- ---50- --·;0--

2sn119-Y 
2SD118-BL 80 200 - ·-----~ ----···-··--i------
2SD119-BL 

-419-
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{ 2SD118,' 2SD1l9 
Static Characteristics 

...._._,_.__,__,__._.__,<++-H-1-H-+-t-++-++++-H-1-+t-+-t-++-H 

f-H-++++-H-+~f H Slo•+-+-++-+-+--t-H-+-+++++++-t-H 

B 135_A.--H-+-+-+-+-+-+-t 

1-tH-++++++-H-+-1-++++-Hl-H+++++-H'++-Ho ~ 

!190 290 0 ' 20 40 60 80 100 
-<-;<litiilf. IB mA) :> ":i' ?·.x.i; .,?rdl!l!:E VcE (V) 

H-f+++++t-H-H0.4 

ii 1:t:m:tttt:tt~o .. s :!! 

! ~E 
, h~:""'+~+++-+-+-H1.2 ~ ~ 

:r.? 7?~l11! 
Ta=25'C 

1000 

500 

300 

Ji!- 100 
!1.!! 

~ 50 

= 30 • 
10 

>( 

H-1-+t-+-t-++-++-H 1.6 { 

lc-VaE (Ji.ow Current Region) 

< 
B 

100 

80 

_l _l_l 
I-t-L1.,}~J111 

+-VcE;,,5y I-
+-Ta=25'C I-

:; 6 0 

0 

0 

0 
0.2 

2 

1--

11_ ..,, 
0.4 0.6 0.8 

hFJ~-Ic 

;r_ .... ,.?-J!<J&j 
VcE=5V 
Ta=25'C 

]',,. 

:....... 

'h 
t)_ 

~ 

5 
0.01 0.03 0.05 0.1 0.3 0.5 3 5 Ui 

::i "? ?lltll!t le (A) 

-420-

lc-VcE (Low Voltage Region) 
8 
r-.:t.~·1?lli:lll! l 
r- Ta=25'C Joo !:::= 

lZl 500 t--1 

JY _jl)O 

I ~00 ±:::::l 

6 

v _j_ 
200 

f l 
loo i-

2 ~ Is=JomA 

]~ 
lL 

0 
0 2 3 4 

::Jt-?? ·.:t.~ ,.?!llliltl'E VcE (V) 

Ic-VaE (Low Voltage Region) 

°r-+ l J .,l?Jlll! 
t-t--vCE= 5V 
I-+--Ta=25'C 

8 

2 

0 
0 

r 

0.4 
L 

_j_ 

I-
IL 

lL 
.1. 

IL 
ii_ 

J_ 
I/ 

0.8 1.2 

""-7. . .:r. • ., ?rdl'lli'.EE VsE (V) 

Pc-Ta 
100 

90 

80 

§ 70 

tJ 

"' 60 
-lK 
!!\'l 
"' 5 0 ... 
-' 
n 40 
l4I 
ii; 30 

2 0 

0 

0 

1 

® 
® 

- 4 

? 

:fl 

<D 'r ,._ti:J.T!r. Tc Ta 'j 
(l!'!eJ!::ldHM!tfil!ffl) 

@300X300X 2mm7 '" 1 
-?t..Jiln!M!tfil!l!l 

@200X200X 2mm71" 1 

-?t..1i11?.M!ifil!lll 
©150Xl50X 2mm71"; 

.=.?t..Jilii!M!tl<l!lll 
@IOOXlOOX 2'mm71" 1 

- ?t..tltl!l\:i!tl<l!lll 
@70X70X 2mm 7 I" 1 

-?t..Jil(J\'l\f!(j;)!jjj 

± 
Jo 

1.6 

0 25 50 75 JOO 125 150 175 200 
lilll!lliU'. Ta ("C) 
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~~~~NPNtt--~~~7~~A~ 
SILICON NPN DIFFUSED JUNCTION TRANSISTOR ·2so129,. 2SD130 
Oll:t.i~•;m 
O Power Amplifier Applications 

• i'illiitEE-Ci": V cEo=80V 2SD129 

• ~:fllfltEEil>1!£1,, : V cE(sat) = 1. 5V (Max.) 

• ~-!f~::z v !7 ~;m*:il':;k~I.': Pc=25W (Tc=25°C) 

• B!i&7,,,-;,-"'" 7·1i.-m1Jfl'-C 10-2ow OJr±\1Jil•~i?.td::t. 

ft:*:~*& Maximum Ratings (Ta=25°C) 

Characteristic I Symbol I Rating Unit I 

::z v!7 ~ • "-7.flai'ltEE I ~Dl29 Vcao 
90 __ v 2SD130 60 

~?-;ii • .::r. ~ ,,, ~rd!. 12SD129 VCEO 80 v 
'ltEE 2SD130 50--

.::r. ~ ,,, ~ • "-7.flai'ltEE VEBO 10 v 
::z v!7 ~'ltlift: le 3 A 

- ··--
.::r. ~ ,,, ~-lift: IE -3 A ·--
::? v !7 ~m*:CTc=25°C) Pc 25 w 

----
~il''f.~ml.!l: TJ 150 ·c 

-----·-- ----
f*ffU Tstg -65-150 ·c 

•5n~~ii Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol J Test condition 

::? v !7 ~ l, ~ tl;JT'ji[Vft: lcso Vca=50V, IE=O 

=r. ~ ,,, ~ l,~tl;JT'ltlift: IEBO VEa=5V. lc=O 

jjl[Vft:JIVft:Jtl~i$ 
hFE(l) * VcE=5V, lc=0.5A 

hFE(2) VcE=5V, lc=2.5A 

::z v !7 ~ • .::r. ~ ,,, ~ ri.ii1fil%il'ltEE VcE(sat) Ic=3A, la=0.3A 

"-7' · .::r. ~ ,,, ~Fdl'ltEE VBE VcE=5V, lc=0.5A 

::? v !7 ~ r±l1J~:I: Cob 

I 
VcB=lOV, IE=O, f=lMHz 

.. 

1- 7 :Y,;v,, :/JliliBI:~ fT VcE=lOV, IE=-0.5A 

* hFE(l) K.J:: ~r*Q)J:: ?tc..73-~L-. m&*ff-VC,1-i ~ £:t. 
According to the value of h .. (l), the 2SD129 and 2SD130 are classified as follows. 

Classification I 
Min. I Max. 

2SD129-R 30 70 2SD130-R 
2SD129-Y 50 120 2SD130-Y -2SD129-BL 
2SD130-BL 85 200 

-421--

1. Base 
2. Emitter 
Collector (Case) 

JED EC T0-66 

Unit in nun 

E!AJ TC-!6A, TB-23 

TOSHIBA 2-13B 

7 !7 ~"'t !J l'i AC20C <':~.ffl 

Mounting Kit No. AC20C 

Min. Typ. Max. Unit 

- - 1 mA 

- - 1 mA 
30 - 200 

10 - -
- 0.4 1.5 v 
- - 0.9 v 
- 250 - pF 

- 1 - MHz 



2SD234, 2SD235 ~9~/NPN~ti~~~~?/~A~ 
SILICON NPN DIFFUSED JUNCTION TRANSISTOR 

01~f.!i:!;~~:tJ:l:tl~mm 

O Audio Power Amplifier Applications 

• !'!fil;f1Jlt£Eti'fl£1,,: VcE(sat)=0.2V(Typ.) (Ic=lA) 2SD235 

• ~f~::z v P 31ffl9'=ii:;k~1,,: Pc=25W (Tc=25°C) 

• 2SB434, 2SB435c ::z '/-:/' V ;( '/ 31 V vct.J: I) :f-t. /Complementary to 

2SB434 and 2SB435. 

:l&:k:i:E'.~ Maximum Ratings(Ta=25°C) 

Characteristic Symbol Rating Unit 
----

v .. v y 31 ' 7. ~"-EE I 2SD234 v CBO 60 
::i • "" - 1"'J '1l. 2SD23-5 50 __ _ 

--;-v j""j,i • I 2SD234- ·-------l----5·0--------y---
_____ ::r._~_'Y 31 r.wflii'.EE 2STI235- v CEO 40 

::r. ~ "' 31 • ..--: - 7. Fai'lfl:EE V EBO 10 v 
-------1--------1----"' ---

::z v 7 31'i'tl'Jlt le 3 A 
----··--·-·-----------1--------1--------··----

IE -3 A 

~5t\1¥-J!tif•l1: Electrical Characteristics(Ta = 25° C) 

Characteristic Symbol I Test condition 
I 

::z v 7 31 L'l'Wim/Jit i_I{)B_ci ____ VcB=20V, lE=O 

.::c. ~ ,,, 31 L 'l'WilL/JiE hno VEB=5V, lc=O 

jJ[IJiE'i'[/JiE~lpf,ii¥ hFE(l) * VcE=5V, lc=0.5A 

jj[/Jit'm'./Jit:J:jlj$~i¥ I 2SD234 . hFE(2) VcE=5V, lc=2.5A 
-2SD235- -vc;~-;;5y-;r.;-~ lA 

::z v y 31 • I 2S:i5234 -1c;;;;fA, Is=0.3A VcE(sat) 
__ ::r. ~ "'~J~~11!'.£E -2SD235 .. -re;·;, 1.A;I;;;-0:· 05A 

-"'-7.·::r.~ ,,, 31 F~'ll£E VBE VcE=5V, lc=0.5A 

1' 7 '/,; -/ 3 '/ mJZFt~ 

I 

fT VcE=5V, lE=-0.5A 

::z v y 311±\}J~Jlt Cob Vcn=lOV, h=O, f=lMHz 

* hFE(l)vc J: I) r fe.rD J: ? vc:B-'m L, JJhRi*ffi L -C ~ I) i-t. 
According to the value of h,E(l), the 2SD234 and 2SD235 are classified as follows. 

Classification l 
~D234-R 

2SD235-R 

Min. 

40 

Max. 

80 
~D234-0-- ---------·--

2SD235-0 70 140 
-2SD234-Y 

2SD235-Y 120 240 

-422-

Min. 

I 
-

1-40 
15 
20 ----
-----
-
-

-

-

Unit in mm 

1. Base 
2. Collector(Heat Sink) 
3. Emitter 

JEDEC T0-220AB 

EIAJ 

TOSHIBA 2· 10 

7 !I -t ·'}- V l'lAC55C~)~ffl 
Mounting Kit No. AC55C 

Typ.J Max. Unit 
-

- 100 µA 
- 100 µA 

--·-· 
80 240 
25 -
55 -

--0~5 1.2 v -o:z--1:0 
0.68 0.9 v 

1 - MHz 

250 - pF 



1 

~ 0.5 

i 0.3 
:.. 
"' 
~ 0. 1 

"' "'0.05 
~ 

n o.03 

Static Characteristics 

l:tl:tt::J:++:t=l+l+t10, 5w-+.++++-1-+-1-+-+++-+-+'H 

-·± 0 

VcE(sat)-lc 

. .r.' -~ ?kiii~ 
Ta=25"C ..J 

V21 
IL 

~ 
!----Jc/I """20 

1 
0.005 O.Ol 0.03 0.05 O.J 0.3 0.5 5 

::J v .7 .?llt~Jlt le (A) 

30 
*Single Nonrepctitive Tc =25°C 

I- ""I I l 
'k~fh('\'jiq~I~ iJ.llil-'. 1: .I:., 'C 
71 v-71 /:7'L-C.1Ji.Q 
.Jl•·'ll!b<;I, I) iT. 
Dcrate Linearly Above 

t--Ic Max Pulse•* 
T,=2s·c 

~ ..l.. 1.1=1 
"~ I ~<J' '%~ 

lcMax Continuous -~ 

10 

<'.)(' •.< 
i~ 

Q ~. 

',,."!> 4 
('-»"'.,v.·~ 

~.o_, ~ 
(' "0'-

"' ~;-~ 

~ q-j 

~ 
t- Kl-i 
r-~ 

~ :>l 

0.5 

0.3 

~H 1-1 
> 1 I 0.1 

1 35 10 3050 100 
::r I/ 1? • :<. ' 7? l!il'ilt!E V CE (V) 

-423-

280234, 280235 

500-~~~-~~~~~-~-~~~~-~~-...... 

300H·+H+---+--+--++-t-+t-tt---+-t-+--ti-tti1' ;r, ' "1 ? ~Jill 
VcE =SV 

--H--- 1--1>---t-1-+++-H+Ta =25"C -

Pc-Ta 

2 5 :0:: (j) !!c!!HllMS'C ~;[;_1~) -1 !'.. ® 300X300X2mm 71i.:;. .:.f/Alt#i«t~m-1 
@ 200X200X:!mm 7Jlo l :.?J.ll!f!!llill!)IJ-j 

K @ 150X150X:!mm 7 /lo l :.?J.li!f!!lfill!!-1 

2 0 I\ ~ ~=~~:~~=;~~~~~=:::_, 
_"j <!) 70X 70X2mm7Jl..oi;..:.')'.l../&:~1tffl-l 

f-® 1\ @ 70X 70Xlmm7/lol:.?J.ll!l!!lfiii!IU-

:::-..i @ SOX 50X2mm71Vi:.?J.ll!l!!f&li!lll--
51--.® ~ 1\ @SOX50Xlmm 

7/lol:.?A!i(l!!lfifil:lll-

~IS 1\ 
® 35X35xlmm -
7'" l:.?A!!cll,lfifl:llJ_J 

I !'-..IS @ 25X25Xlmm .• -i 

~rs: ·r11-~:.:.1t.1t~llifUll~ 

~~' ]'.. 

@!1£1'\l!iH 

(J) ~N 0l'S !'... 
"'® 1',. ~ ~ .[ 
~®=t-.< 1'N !l::,I ~ 'l 

!:-.. N~ rsi 
tJ~N~~ 

5 

H~ ~N-
0 
0 50 100 150 200 

~l!!li.:t~ Ta('C) 



2SD23·4®, 250235® ~v~~NPNttftm~~~?~~A~ 
SILICON NPN DIFFUSED JUNCTION TRANSISTOR 

01.!f Ji!a 51.l. :tJ:l:~fl!llJfl 
O Power Amplifier Applications 

•jlj!:fll'll£Etit1j,~1,,: VcE(sat)=0.2V (Typ.) (Ic=lA) 2SD235@ 

• ff~::z v !l ,ll.m~ti'*~"': Pc=25W (Tc=25°C) 

• 2SB434@, 2SB435© c ::z "'/ 7° 1J ;1. "'/ !;; 1J t;::: t.i: IJ 'i-t. 
/Complementary to 2SB434© and 2SB435© 

fl7':'.iE*fi Maximum Ratings(Ta=25°C) 

Characteristic Symbol Ratino Unit 

::z v !I ,ii • I 2SD234© Vcao 
60 

. """ - 7' IMl'ilEE . 2SD235© 
v 

50 

::z v !I ,ii • I 2SD234© VcEo 
50 v 

;r. ~ ._, ,ii llf.l'ilEE 2SD235© 40 

;r. ~ ._, ,l1 • ""-7'fl,,.E£ VEBO 10 v 
::z v !! ,ii 1lVIE Ic 3 A 

;r. ~ ._, ,ii 1lVIE IE -3 A 

1 Ta=25°C 
Pc 

1.5 w ::zv!l,iim~ j Tc=25°C 25 

~ii'lm7.lffi.!3r. T, 150 oc 
flil:ff7.!ffi.)3r Tstg -55~175 oc 

tlsn~!tlfi! Electrical Characteristics (Ta=25°C) 

Characteristic · 1 Symbol I Test condition 

::z v !! ,ii L.'!'tllfi'm'.VIE IcBo Vca=20V, lE=O 

= ~ ._, ,ii L. 'I' tllfi'ilVIE IEBO VEa=5V, lc=O 

::z v !! ,ii • """- .7-f!,iMEE 2SD234© BVcao Ic=lOmA, IE=O 2SD235© 
::? v !I ,l1 • 2SD234@ BVcEo Ic=lOOmA, Ia=O 

;r. ~ ._, ,ii ri.i'ilEE 2SD225© 
;r. ~ ._,,ii • ""-7-llf.l'ilEE BVEBO IE=lOmA, Ic=O 

Ji[VfE'ilV!Ei:t't$ii!~ hFE(l) * VcE=5V, Ic=0.5A 

]i[V!E'ilV!Ei:tt~~ 12SD234© hFE(2) VcE=5V, Ic=2.5A 
2SD235@ VcE=5V, Ic=lA 

::? v !I ,l1 • 12SD234© VcE(sat) Ic=3A, la=0.3A 
.:r- ~ ._, ,iif!;iijfj!~MEE· 2SD235© lc=lA, Ia=0.05A 

""-7' . ;r. ~ ._, ,ll llf.l'ilfE VaE VcE=5V, Ic=0.5A 

I- 7 "'/,;.v" "'/mlrBl~ fT VcE=lOV, IE=-0.5A 

::? v !I ,l1 !±l:b~:li: Cob Vca=lOV, h=O, f=lMHz 

* hFE(l)t;::: J: fJ r~GC> J: '.) t;:::_:$t~ l,, ~&fi~lf- l, "'( ~ fJ '£ i°". 
According to the value of h,E(l), the 2SD234@ and 2SD235@ are classified .as follows. 

Classification 
hFE(l) 

Min. I Max. 
2SD234©-R 40 80 2SD235©-R 
2SD234@-0 70 140 2SD235©-0 
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ilfgI~Jfl Jf IJ - ~ 
Industrial Applications 

Unit in mm 

1. Base 
2. Collector(Heat Sink) 
3. Emitter 

JEDEC T0-220AB 

EIAJ 

TOSHIBA 2-10 

7 !1-e-it ~ f;J:AC55C~)lffl 
Mounting kit No. AC55C 

Min. Typ. J Max.\ Unit 

- - 100 µA 

- - 100 µA 
60 - - v 
50 - -
50 - - v 
40 - -
10 - v 
40 80 140 
15 25 -
20 55 -
- 0.5 1.2 v - 0.2 1.0 

- 0.68 0.9 v 
- 1 - MHz 

- 250 -· pF 



E 5 

,3 

·:g 
~. 

"' ~ 1 
1±1 • 0.5 

i 0.3 ll§'. 

"' ,.. 

tl 0. 1 

Static Charaderistics 

1 120 so 4o 1 o 10 20 30 
-'""-- 7,'i·U:ifil Iu (mA)- :1 v 11 · .:r. 2: "/ "nu 

L--'--'--'---'--+--+-,__, 0. 4 ·;1I 1 E Vrn ( V) 

"' 17 '> 
1-H--1-T-1--_-+-s'1'--'J..,..--+.P.,,,.;c-10.8 ~~ "-' ., .?Jll'J\il 
~ l , :> Common 

l--o0~--1--11--l-+-+--ll.2 t< 1±1 Emitter 

I I~ TF25'C 
y~ 

V cE(sat)-lc 

l-l-W-l--1--ll-+-1-1-1-+l+!--+--+-+ :r. ~ •y ? :tll' jtlJ . :='--
Common Emitter 

1++-W-1---1--l----l-H-++++---1---+-+-Ta =25°C -4--1--j 

- .. t:I 1-- ,., -··-

~ 
i+++++---+--+-+-+-+++tt:-/' "''},O V ___ R \c >U 

F b--f \O+---+++<-++- i--+-1 
:: 0. 051-i-l-Ul--ll-........ -l-l-l-f'*t="=--l--+-ti'--H+H--+-l'--H 

~ 0. 03lLWJ _ _J__l_L.LLlili__jl-,JL,.L:-1=1-.lll.l___Jl-3!:-'-.!5 
0.005 0.01 0.03 0.05 0.1 0.3 0.5 

::iv? ?11!'.li!i. le (A) 

30~-----~~--~~-~~ 

~Single Nonrepetitive--1---1--+-i-J-~ 

of--pt I 11 
(:re Max F\dse * 

3 
~ 

~ 
~ 

"' "' ~ 
n 

0. 

2SD234®, 280235® 

"- ~ ., ?:tJl:li!! -500 

300 Common Emitter -
. ., 
J!: 

fl- 100 
!!.!' 
*l' 

VCE=5V -
Ta=25'C 

-::;,.-

llS 50 

~ 30 
l!!!I 

~ 

10 

5 
0.005 0.01 0.03 0.05 0.1 0.3 0.5 

::i v :7 ?'atlili. le (A) 

Pc-Ta 
CD To=Ta 

lm;iiR*!b:i!!ll!i 
25 t-l.) ' i'~finite h~at sinf8:;= 

@ 300X300X2mm H 
w--1---1-\1-+-1-+-+--1--1-® ·2oox2oox2mm ~-+-1' 
'-'---'--1-~-1--1-+-i- ® lSO X 150 X 2mm ;';.-+-j. 

20 ® IOOX IOOX2mm i ~-'· 
W-J--l-1-+~~-I--+-+® 100X!OOX2mm "- •_ 
W-J--1-1-+I~ '+-+--+ <JJ 70 X 70 X 2mm '°J. ~-, 

@ @ 70X 70Xlmm A"'.:-
~ F ' ~ ® SOX SOX2mm ~~-

@ 1'\ @ SOX SOX Imm '"' j-f:i: IS~ " -y ~x Qi!:'' I\. ' @ 3SX 3SX1mm +-+-

~ ~~D~~~~~~t~T\::_;~,.~=~~g ~~~~~Imm J=t 
"' r-® l'- 1..,. ~ no heat sink.-1-+-1--

~ 10 w ~ 
t4I '-7\'R ~ l'\l'\i 

jo f+-~~\ 
s~~r+F'~l":.ci-...p..i;;~~~~~~tH-+-t++-1-t 

~~ 

hllllliilil!< Ta ('C) 

1" 

3 5 
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2SK11,2SK12,2SK15 ~U~/N7•*~~·~-W~~~5/~A.g 
SILICON N-CHANNEL JUNCTION FIELD EFFECT TRANSISTOR 

Of,!!;f.!i!~:ijMlilm Of,!!;~1f:i~$iffl (2SK15) 0 DC, AC ~}\:t.J:jg;:j:j\:@l~m 

07 3 ·:11~~$ifim o~JJJ:t:~~mm OA.1·:17/~/@l~m 

imffi"I~m 
Industrial Applications 

Unit in mm 
0 Low Frequency Amplifier, High Input Impeadance circuit, Chopper Amplifier, 

Differential Amplifier and Switching circuit Applications. 

O Low Noise Amplifier Applications (2SK15) 

• ii'li/\..JJ~m'"t'-t: Iass=l.OnA (Max.) (2SK11) 

Iass=-0.lnA (Max.) (2SK12, 2SK15) 

• ;j{J:z[::1 .._,,;;· !l;; '/.7-.;0>i%~': gm=700~3200µe5 (2SK11) 

gm=800~3200µe5 (2SK12, 2SK15) 

• fl£*ffiHL'T: NF=3dB(f=lkHz, Rg=lMQ) (Max.) (2SK12) 

NF=3dB(f=lkHz, Rg=lOkQ) (Max.) (2SK15) 

NF=10dB(f=l20Hz, Rg=lOkQ) (Max.) (2SK15) 

""'7 - m <1:JJ~l:\!irfii e: L --cq~f'.£(1) t! < :t:t.J.., t-= t (I) 2 illl~ 1 me: LJ-= t (l)n>;J; 1J ·£-t. 
c ~ 7 -m~~rrn;g+ooz;:m) 

Matched Pairs are available. 

:lfl:k::;t~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

Y- r F" v 1' ,,r .. i·~EE Vans -20~ v --· . ------
Y - r ·;tlJIE Ia 10 mA 

-----·-- ------
iff'.;<H!i\x Pn 100 mW 

-- . ----~--

~1'-ffllfil!I!'. TJ 150 °C 
--~··-·- 1---..,c-f*tHlll.ll't Tstg -65~150 

~5na>..!!l?f1i Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

I 
2SK11 

y - I· l!iiUt ~VIE 2SK12 lass Vos=-lOV, Vns=O 
2SK15 

-·--~----- --- ---------

Y-r F v 1' ._,,r .. i~tii:~EE BVans Vns=O, la=-0.lmA 
----------··-·--~-·----·-

I 
2SK11 * 

r v 1 '/'ll[Vlt 2SK12** loss Vns=lOV, Vas=O 
2SK15*** 

I ~~J~n;~-I::" .._,, + ,i- 7 'ltEE VP Vns=lOV, lo=0.1,,A 
2SK15 *** --·-··-----------I 2SK11 * 

;ffi:z[ ::1 '/ ;;· ? ;; ;/ ;<. -2SKi2** [Jm Vos=lOV, Vas=O, f=lkHz 
2SK15*** 

Y- r ~ii: Ca Vos=-lOV, Vns=O, f=lMHz 

Vns=lOV, lo=0.45mA, 2SK12 VN 
*ft'ff'ilEE 

Rg=lMQ, 6J= lOHz~lOkHz 
Vos=5V, ln=0.45mA, 2SK15 VN(P-P) Rg=lOkQ, ,0J=2Hz~50Hz 
Vos=lOV, lo=0.45mA, 2SK12 NF Rg=lMQ, f=lkHz 

*ft'ffMl& NF(l) Vns=lOV, ln=0.45mA, 
Rg=lOkQ, f=lkHz 

2SK15 
-----v;;s=lOV, lo=0.45mA, NF(2) Rg=lOkQ, f=120Hz 
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"' "' 
~ 

"' 0 :s 
0 "' l 

M .. 
c 
2 
~ 

1. Source 
2. Gate 
3. Drain 
4. Shield 

-------l 
JED EC T0-17 

EIAJ TC-1, TB-GC 

TOSHIBA 2-48 

Min. I Typ. I Max. I Unit 
- - -1.0 ----- - nA 
- - -0.1 

---------· ----
-20 - - v 

--·-----ff:S----
0.3 -

0.45 - 5.0 
mA 

------- ----
-0.5 - -6.0 -------

-0.65 - -4.5 v 
~-----·----- -
-0.65 - -5.0 ----

700 - 3200 
µeJ 

800 - 3200 

- 3.0 5.0 pF 
----

- - 16 
µV 

- - 4 
·---

- - 3 

- - 3 dB 

- - 10 



2SK11, 2SK12, 2SK15 
* 2SK1H:t.Ioss, V P:li> J: V' gmV: .. J: IJ """"f~O) J: 5 1c5-}~ L, ffl.rl11<~T: VC S IJ -£-r .. 

According to the value of loss, V" and ffm, the 2SK11 is classified as follows. 

gm (µ0) 
- ·----- --··-----· -------Cassification )fc501r!obo~1---Mi-;/oss tAka~:--1·---Mi~-:-VP r~i:)_M~.---

R ~ I .. 
Min. I Max_. __ 

2SK11-R (Red) 0 .. 3 1.0 -0.5 -2.0 

70: =~I 2300 _____ o ________ ------------------------- --- ----
2SK11-0 (Orange) 0.8 2.5 -0.8 -3.5 1000 3000 -·- -----· !----.. ·--·------·~ 
2SK11-Y (Yeiiow) 2.0 , 6.5 -1.4 -6.0 

-----··----- ------ -·· ·---
1300 3200 

** 2SK12i:tloss, V p:li; J: V' gm1C:. J: I) T*CT) J: 5 IC:.:73-'rJ! L, ;J}i,.\'l,Jl>i'7J~ VC ;10 'J -£-t. 
According to the value of loss, VP and ffm. the 2SK12 is classified as follows. 

Classification c~fo~o~~;)) --M:i;;.~°-8.s l~~..?M~.- ---1- -Mi~:-'." I'_Fr)_M~;.~--- ---Mi;~~~M;-x-.--
2SK12-R R - _ 
2SK13-R (Red) 0.45 0.9 -0.6::i -1.6 800 1900 l""filgEg- (Or~nge) --0~----- ---1~-----=~.9--- -=_-;~;--- . -;;;o ___ --;~o-o--
2SK12-Y----y-"'-"------ -------------- ---·-· ·- ·-- - __ .. _______ .. __ _ 
2SK13-Y (Yellow) 1.4 2 .. 8 -1.2 -3.0 1300 3000 
2SK12-GR GR __________ . ------ ----- -· -----·----------··-----
ZSKl3-GR (Green) 2.5 5.0 -1.7 -4.5 1600 3200 

*** 2SK15 !Hoss, V d<> J: V' f!mlC:. J: IJ ""f-Ji(CT) J: 5 1c.)t~ L, :!3!1\1''.tUi: L -C ;10 IJ :J:-t. 
According to the value of loss. VP amd ffm, the 2SK15 is classified as follows. 

R 2SK15-R (Red) 0.45 0.9 -0.65 -1.8 800 1900 
------<-~-·a----·----·-- ·---·-·----·------ --·-·· 

2SK15-0 (Orange) 0.8 1.6 -0.9 -2.5 1000 2300 

_2_S_K_l-5--Y--i-~~eiio~)-- ---~:~---- --;.~--- -=-;:;·-- --=_::3_-~-- --;300 -- 3000--

2SK15-GR 
GR --- ----·---- ·------------- ------- ·-- ··--·-------·------

(Green) 2.5 5.0 -1.8 -5.0 1600 3200 

..-.::7-m~~~fl~ Standard Matched Pair FETs 

2SK12-R® 2SK15--R® 

2SK12-0® 2SK15-0® 

2SK12-Y® 2SK15-Y® 

2SK12-GR® 2SK15-GR® 

..-.::7-~1i Matched Pair Characteristics (Ta=25°C) 

-t;-OJ{iliO)'l'!i~i¥Jofif'itf.f;t2SK12, 2SK15-Jtl!,lifo c jcrJ C: <:i'". 
Other Characteristics are same as 2SK12, 2SK15. 

-4.27-

Min. I Typ. Max. I Unit 

10 % 
-·----~- ----- - -·--- ---------

20 mV 



2SK11, 2SK12', 2SK15' 
2SK11-R, 2SK12-R, 2SK15-R Static Characteristics 

f-·l-+-l+-+-+--1-+--t--t--t--t- '} - A.:Jtl:J1!! -1 < 1: Common Source 
t-t--5 ro~+--+-+-+--+--+--+ Ta=25"C -1 

i--~41-+--+-+-l-+-+--t--t--i-t-J~olt-t--J 

i--+-l!!l ]'8 r l l 
i--+-~~l--l++--l--l--\--\--l--t--t--t~-0-+1--+-t 

1--t-IJ6 l l 
1--t-~4~-+l~-~-1-+-~--+-+---+-~2-o,T~4_,__~ 

i--t-+-O_U l I 
f-t--IO.~l-ll.-i--i--+--+-+--1--+--+--1~0~.r"-+---l 
~vr ]A'_l-1-+-+-+-+-+-+--iv(;§._= ~ o1v-t---1 

-4 -2 0 4 8 12 16 20 24 

7'- r . 'l-x 
ti.i11t1± Vas (V) 

2SK11-R, 2SK12-R, 2SK15-R Static Characteristics 

~+--.......... 1+-+--+--+--+--+--+---+--+ '} - ;qJl:ll!l -< ~ Common Source 
r-+-5 { O~+-+-+--+--+--+--+Ta= -ss·c -

1-+-~'~l1--,1--+-+-+--1-+--t--t--t--t-o-t--t---i 

t-+--~Jo.8 r 
1--+-•-1--H-+-+-l--l---t--t-t-t-t--t--ir-i ,'\ l -0.2 ~ 

r-+--1 r 
1--t--~4,-+1-J--l..-+--+--+--+--+-+-+-~~o-Jf--l--1 

~t 

t-+- o.r[ 1 T 
V lov' ~!J-+--1-+--t-+--t--t--tVas = - 0 .8V +-nr= n_ 
-3-2-1 0 

'7'-r·'/-:A 
fJJ-m'.ff Vas (V) 

4 8 12 16 20 24 

I' H ;.- • '1-:A!lll'ilff Vos (V) 

2SK11-0, 2SK12-0, 2SK15-0 Static Characteristics 

0 

.Y- " . 'l-7.. 
llll'itff Vas (V) 

4 8 12 16 20 24 

2SK11-R, 2SK12-R, 2SK15-R Static Characteristics 

l l }:_]~~ I _, 
~I, 

t-t-1 Jl.O Common Source_, 
Ta""1oo·c ...J 

t-+-~~L-+-+-+--+--1--+--I-+ I 

1--+-~ 1'8 
l--t--~'-11--if--t-t-+-+--+--+--+--+--+---l--t--l 

1--t--i 1'6 
1-t-~4J-l-I-A=,,j=l==!:=l==t=:-j:::::::1:=t=t=-+--1 

0 

1 1111....+--1-+-+-t--t-+-+--1'"0,_r-+-1 
T JI ~o.T4 

t--1--i_ 1'0.2,1 
" 1ovL Vas=~o1v...Jt-I •nrJ'..-1 , 

-2 -1 0 4 8 12 16 20 2' 

?'- r · 'I-A. I' v.o( :.- • '/-:Arilltff Vns (V) 
rJJ'iltff Vas (V) 

2SK11-0, 2SK12-0, 2SK15-0 Static Characteristics 

i I '/-7-~Ji!! 
1-t-1-1+--+--+--+--+--+--+--t-+-Common Source 
I-+- 1. 0...._+--+--+--+--+--+-+-Ta.=25'C 
r-+- ..=; .l ..Lo+ 

~ l 1 l 
t--+--'l:mJ J0.8 L I L 
I-+--~ ,1.,i -o.2--+-

1-+-:,ol16 11 J.T 
1 lT -0.4-1-

1-----t---. o .4,'''LL 1 ....U~:::j::::j::::j::::j:::::j:::t::::t::::+::+:--W 

rf-t~l loJ-+-
1--t--/}_{2 .!.oJ-+-
t--t-_7 1 Vas · l.OV t-

-2 - 0 4 8 12 16 20 24 

.Y- r · 'l-7- I' v.o( ;.- • '/-.A.rJJ'ilt/£ Vns (V) 
r.i11tEE-Vas (V) 

2SK11-0, 2SK12-0, 2SK15-0 Static Characteristics 

7'-" . Y-x 
r.lltEi.i Vas(V) 
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2SK11-0, 2SK12-Y, 2SK15-Y Static Charcteristics 

1--if--+f--+f--+f--+--+--+-+--+--+--+-+- '/ - .A :fjljfil _ 

~ }4t-->--+--+-+-+-~Common Source_ 

.!; 1 Ta':tI J -t--+-+-- 12. 0 7, '.: 
1--1--1---~ Vos=OV 

t--+-+--! r1 -f Io! 2_=;= 
~ ~ -0.4 

>--+--<-:.-{ 2 -_r_o'.6 

lll·B ~-+-

-3 -2 -1 0 4 8 12 16 20 24 
..,,_' • '/-.Ar.11 
ltt.EE Vos(V) 

2SK11-0, 2SK12-Y, 2SK15--Y Static Characteristics 

'/-.A~~-+--+--+-+-+-t----1--1---t-+--+-+-i~ 
Sf?>mmon "< +-1 L2 .4 ,, 0 .1 H ource 8 r 

Ta= ~ ,I, 0.2 H 
-55'C .!; 2.'1 V: 0.3+---1 

ll!S L 0.4 H 
t--1--il---~ll. 0. 5 t----1 

~fl --0.6+-1 
1--t-11--~ i:: !. 2 O. 7 H 
t--1--1-,.-- o. 8 H 
l--t-1--IC-'ifj 0. 0. 9 
I _i---jf-j'~·'"':'f-...J-..jf,....J---l-..j.....J.=.j.=.j.=:f=:f="=i1~jll ,... '"' 1.11-1 

t--+-+--+-lZ ........ J4EY"=l=:!=i:t=i=~~V:~os~· _;i;l~.~2VH 
-3 

[..-"' l l 
-2 -I 0 4 8 12 16 20 24 

?"-' . '/-.Al!ll 
if.EE Vos (V) 

I' v1;; · '/-.Af!ll'lli'.EE Vns (V) 

2SK11-Y, 2SK12-GR, 2SK15-GR Static Characteristics 

1--1--1-->-~-+--+--+--<--+--+-+-+-T'I ~ 7,~); T 

1--1--1--f-] 113. Q1!--+-+-+--l--l--I- Common Source 

1--1--1--f- " Ta= lOO'C 

1--1--l-'-+-: J 5 o 1 1 
.\-:_1~Rt£~i~~~~~0~·2~ l--l-+--l-1· 2.10 i/. 

1--1--if--+-,._ lK 0 .4 v -0.6 
7_ .5 -0.8 

.::../ -1.0 
t-1--1---t~'-l.O l .\-i // L ~,..._._,__,_ ....... -+--+--+--+--+-....,.!.? 

l-t--t:.;:,':/ lL l.t-1 
-.L_ J..6 
I/ .5 JL.. 11.-1----1--1--t--t--t--t-+-+·- l.8 

J..-1 Vos= - 2 .. OV 
-3 -2 -1 0 4 8 12 16 20 24 

7"-~·'1-.A~if.EE Yv1/·'l-.Af!lltEE 
Vcs (V) Vvs (V) 

2SK11, 2SK12, 2SK15 
2SK11-0, 2SK12-Y, 2SK15-Y Static Characteristics 

t--1--1----'I -+--+--+--+--+--+--+--+--+- '/ - A ~Jill 
t--t-t-1+j 12'.0,f--l--l--t-lt-1--11-Common Source 

Ta=lOO'C 

-3 -2 -1 0 4 8 12 16 20 24 

?"- r . '/-.AF.ll 
fltff Vcs (V) 

2SK11-Y, 2SK12-GR, 2SK15-GR Static Characteristics 

'/-.A~Jlli j-+t--
1
-+3 L-. 0-+-+-+-+-+- Common Source - -·!-

,__,__,__. Ta=25'C _r_o+-+--
f--+-+--.;; ,I, 7 -0.2 +-

= . 2·1_ -_r_o:-4 
f--+-+--.\ If I :i-
1--1--1--"'° 2. 0 ~ - 0. 6-+-

f--+-+--:.. 1 I 0 '. 8 !--

::,. j·5 1.o+-
>--+-+-~~/·.J_f-_jlf..U=!:::::J::=l=::1=:!=1i==l:::-r~1.~rt--
1-+-t-~ 1.0 l.4+-
f-+-1 ::,.<> 1 1.6-+-

.L L 

-3 

JZ. JS Jl.8-t--
J7 Vcs=-2.0V 

2 

7'-' . '1--"-r.ll 
t!LEE Vos (V\ 

0 4 8 12 16 20 24 

Y v1;; • '/-.Af.ll'<l!Ef Vns (V) 

2SK11-Y, 2SK12-GR, 2SK15--GR Static Characteristics 

Io f--+-- __ loJ -
l-+-t-+-t--f11 5 J_ Jl. -o.s1 

f--+-+-+-~L to IL IJ.d-+-
1-->--+--+ /L r-- TI-- 1---c 

t--1-+-;;;.n . 5 -1.2 

1--1-+-+!/l--.E; 11.41_~ 
~lo -1-:I 

1--i--t-z-+t--~I J 5 - i .1 f-"4 

V "'° J Vas=-2,0V v :._+-......., ....... ~F=i'=l="'F=~=1~·-l--I 
-3 -2 -1 0 4 8 12 16 20 24 
7"-r·Y-.A~tEE yv.1J·'/-.A~~E£ 

Vcs (V) Vns (V) 
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2SK11, 2SK12, 2SK15 

0.8 

2SK11-R, 2SK12-R, 2SK15-R 
lo-Vns (Low Voltage Region) 

-, . 
1-'l-7-:ft!:l:l!! 
1-:Common Source 
r-Ta=25'C Ot-

j 0.6 y 

j 
~ 

l!:l • ,\ .... 
~ 
:... 

L O.l::J 

L v 
~v 
7 1o.1-j 

J lLj 
0.2 lilL1 ToJ--

UV Vos-- Uv 
0 
0 1 2 3 4 

I' lo{:.-· 'l-7-rdllltT:E Vns (V) 

2SK11-R, 2SK12-R, 2SK15-R 
lo-Vns (Low Voltage Reg\on) 

I.o~~~~~~~~~~~~~~1~~,.........., 

I- 'l-7-:jj::l:i!J l 
I-Common Source -+-+-1-++-1--+-+-+-+-+-l+-1-++-l--i 
I-Ta= --ss·c o 

0. St-r-t.il-t--b+-"i-l-t-1-1"-HH-'i"-t-t-t-t"'i"±-t-t-t--t-1 

J_ 

0.2 I-"' l 
IHl--+-+-+-+-+-1-+--+-1--+-+-+-+--ivcs = I o'.sv-++-+--

0.6 

0.4 

0.2 

2SK11-0, 2SK12-0, 2SK15-0 
ln-Vns (Low Voltage Region) 

J.L1 . I 01.2~ 

I/LC' l ift'L --0.6 
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2SK11-0, 2SK12-Y, 2SK15-Y 

fo-Vns (Low Voltage Region) 
2.0~--r--r--~~~--.-~--r--r--r-r~~-~-~ 

f-+-l-+-f--1--+-+-l-+-!-+-+-l-+-f-+- '/ - ;<.}/)'Jill 
f-+-l-+-f--1--1-+-l-+-+-+-+-+-+-t-t- Common Source 

,,_ 

2SK11-0, 2SK12-Y, 2SK15-Y 
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2SKl1, 2SK12, 2SK15 
2SK11, 2SK12, 2SK15 gm-loss 
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2SK11, 2SK12, 2SK15 
2SK11, 2SK12, 2SK15 Ca-Va 
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2SK11, 2SK12, 2SK15 
2SK15 NF-VDs 

H-t-t - JT-B t- +fl H 
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2SK15 NF-lo 
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~u~~N~•*&~•B¥17&•w•~~~~~~9 
SILICON N-CHANNEL JUNCTION DUAL FIELD EFFECT TRANSISTOR 2SK18,2SK1 BA 
Oii:i!J:tl!l~i@l .Iii JfJ 
O Differential Amplifier Applications 

• >/- r'f!tEEfilil''J'tt\,': IVas,-Vas2l=lOmV(Max.) 

Difference of the gate Voltage is very small. 

• ~AJJ~:J1i:-C-i'": la=-0.lnA(Max.) (Vos=-lOV) 

• 2SK15c~{b(C')!j\fM;-C-i'". /Similar characteristics as 2SK15 

• v - r 'fEEEfil C') r 7 "' ot- ;/ Y ii> El: < c .n --n , -£ -r : 
• 'f- r~EE~ml.!JtfH)(il''J'tt"': 20µV/°C (Max.)(2SK18A) 

• Excellent Temperature Coefficient on gate voltage difference. 

:!&::.*::~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
,,_._ r r v 1' ;/ FaiF~EE Voas 40 v 

--
Fv-1:/· '! - 7-1'691!'.EE Voss 40 v 
>r- r '! - 7- Fa1'i!ifiEE Vsas 40 v ----
'T. - r 'fltl:m Ia 10 mA 

------

iff!&'.:tl'.I~ Po 200 mW .. ____ __ .. ----·--

~ilffllm't!'lt TJ 150 oc 
------ ----

{1,ji;:fflffil.!'lt Tstl'( I -65~150 oc 

~~~!M=11 Electrical Characteristics (Ta=25°C) 

Industrial Applications 

JED EC 

EIA.J 

Unit in mm 

9.40¢Max 

8.50¢iMax 

TOSHIBA 2-9 D 

Characteristic I Symbol I Test condition Min. Typ. Max. Unit 

¥ - Hm.h 'fltl:m lass VDs=lOV, In=400µA - - -0.1 nA 
,,,_ r r v 1' :/Fa91l'/f:~'~EE BVans VDs=O, la=-0.lmA -40 - - v ---
f v 1' :/1\[VlE * loss Vns=lOV, Vas=O 0.45 - 2.80 mA 

----

l::° :/7-:t 7~EE * Vp Vns=lOV, In=O.lµA -0.65 - -3.5 v 
--------

;t§l[ ::z ;/ ~· !/ j1 ;/ 7- * !Jm Vns=lOV, Vas=O, f=l.OkHz 800 - 3000 µ'() 
- -------- ---------------------------

.A:JJ!&'.:i: C;ss Van=O, f=lMHz - - 6.0 pF 
----- ----

fili~~· Crss Vns=O, Van=-lOV, f=lMHz - - 2.5 pF 

]--" V 1 Y'll[i:mJt -loss(IH/ Vos=lOV, Vas=O 0.9 - 1.0 -__ loss (-j() 
------ -

>/ - r 1!'.EEfil( 1) IVas1-Vas2I Vos=lOV, In=400µA - - 10 mV 
- 1---------------

'T- - r lltEE~(2) JVas1-Vas2I Vos=lOV, ln=200µA - - 10 mV 
----------------------- ---- ----

'T- - r liEEfil(3) IVas1-Vas2I Vns=lOV, Io=50µA - - 10 mV 
g~f/F)/-

---------~--- --.. ------f----- ----
;t§B: ::z ;.; ~·!I :'1 ;.; xJ:I:; flm(f;.) Vos=lOV, Vas=O, f=l.OkHz 0.9 - 1.0 -

'T"- r1!'.EE~ l ~~~~A LllVasi-Vas2I Vns=lOV, In=200µA, - - 100 
ilili.Htf*~ 

------~---

Ta=0~60°C µV/°C 
LITa - - 20 

* InssI. VP1 :!OJ:V: flm1 K.J: IJT~C')J: ?l<:.7]-~L. l3M'b~~VC;6 I) 'ii". 
According to the value of Inss, VP and gm, the 2SK18 and 2SK18A are classified as follows. 

Classification 1--- Ios_s(~m_A_) ___ _ 
I Min. I Max. 

VP(V) ---1----- fjm(µ'(j) 
Min. I Max. Min. l Max. 

2SK18-R 0.45 0.90 -0.65 2SK18A-R -1.8 800 1900 
---2SK18-0 ---

2SK18A-O 0.80 1.60 -0.90 -2.5 1000 2300 

2SKf8-Y 1.40 2.80 -1.40 -3.5 2SK18A-Y 1300 3000 
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2SK'19 ~ IJ ::i :..-N'T"" *Jt.1i~~-J\!.~ .. 7 :,..~:;;t. ~. 
SILICON N-CHANNEL JUNCTION FIELD EFFECT TRANSISTOR 

OFM'T~-~m OVHF~~~m 
Unit in mm 

O FM Tuner And VHF Amplifier Applications 
5.8¢Max 

• 'i11JfiJ1'-il;;k~1,'. Gps=20dB (Typ.) (f=lOOMHz) 

• *IE'fr:»i~il;,j,~1,'. NF=2dB (Typ.) (f=lOOMHz) 

• fl'l][:t Y ~ !l 1' Y ;r,;O>:;k~1,'. 9m=7m0 (Typ.) (f=lOOMHz) 

• A.1J1 y ~·.-.. ~ :/ ;r,;0tilflj1,'. Riss=5kQ (Typ.) (f=lOOMHz) 

• !ffiB~!l§i:l:il>1J' ~ "'· Crss=0.45pF (Typ.) 
• .:r.;f.=t- v!fll:/ Epoxi encapsulated. 

•*~*& Maximum Ratings (Ta=25°C) 

Characteristic I · Symbol Unit Rating· 

¥- r . i: v-1 Yllfl1i'..EE VGDO -18 v 
~
271.27 

... - )( 

' ~ 

\ ... 1.2 3 ~ 

¥ - r 'iliilf fo 10 mA 
---------- 1. Drain 

lff!l§tm~ Pn 200 mW 
---

2. Sourse 
3. Gate 

~il-ffililfil.ll' TJ 125 oc 
--- ··---·-·- JEDEC -

{!jl;ff:ilfil.ll' Tstg -55~125 oc 
EIAJ -

TOSHIBA .. 2-5J 

t!Un~!t\¥tt Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol \ Test condition Min. Typ. Max. Unit 

¥ - r ~.ti 'iliilf loss VGs=-1.0V, Vns=O - - -10 

¥- r . r v-1 Yfhi~f*1l.EE BVGDO fo=lOOµA, Common Drain -18 - -
r v .-( Y'iliilf * lnss VGs=O, Vns=lOV 3 - 24 

-
~·:/7-. :k71l.EE VP Vns=lOV, ln=lµA -1.2 -3 -
fl'!][ :t :/ ~ !I :!' :/ 7' 9m VGs=O, Vns=lOV, f=lkHz - 7 -
~:li!~:Ji: Crss VGn=-lOV, f=lMHz - 0.45 0.8 

'nt:tJflJ~ Fig. 1 Gps Vnn=lOV, f=lOOMHz - 20 -
tME'fri'i?~ Fig. 1 NF Vnn=lOV, f=lOOMHz - 2.0 3.5 

* lnss t;::. J: IJ r~O) J: ? t;::.)t~ L,, !li.i:flt~T- L- -cit> IJ 

£-t. 
Fig. 1 lOOMHz 'i!l!'.1Jf1J1'1t. *fE'fr:»i~lllll~@iltt 

lOOMHz, G .. and NF Test Circuit 

According to the value of IDss, 2SK19 is classified as 

fallows. 

Classification Min. \ Max. 

2SK19-Y ~ 7.0 
2SK19-GR 14.0 

--------l 
2SK19-BL 24.0 

·Input 
500 

nA 
-----v 

mA 

v 
mo 

pF 

dB 

dB 

!1' 1v - 7 ~: t t;::. 'J - ;r,g:i'Jt Rs 'l'·Jt!J~;t -CllllJ~-t-?>. 
2SK19 is measured at each group by changing Rs. 

Group 

2SK19-Y 

2SK19-GR 

2SK19-BL 
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22Q±5% 

100Q±5% 

220Q±5% 



Static Characteristics 
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*' ·' :w 

-5 

-3 

lo-Vas 

H-J IJf,(1 .J.--l.--l--+--l--l-l'-l--l-J.--l-.1-4.--t.'..l' 24 

~ V DS = lOV ~l-+-+-.J-l-+-l--l--l--J.-1-_J,:_/.l-l 
I- Ta=25°C ~l-+-+-.J-l-+-l--l-l--J.-l-!7.<l-.l-lf7 20 

-5 -4 -3 

I-- '/- ;:<jj);Jfil 

1-- VP: Vos =lOV 
I-- lo=lµA 
f-- loss: Vos =lOV 
f-- Vcs=O 

-2 

Vp-Joss 

,vt1 

-, 
rl- 17 

-! 

,,,' 
-1~~~-'-~-!:---'~!:---'~-l....LJ,.~~~.l---l 

1 w 30 

~fll r i.-1 :.-itiil: loss (mAJ 

16 

14 

i 12 

e 
,,.. 10 
t< 
;.,. 

"' "' i,._ 
;.,. 6 
n 
lttl 
i.! 4 

0 
0 
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16 

14 

12 

< 
~ 10 

... 6 

0 
0 

2 

0 

1 
2 

2SK19 
lo-Vos (Low Voltage Region) 

J.!;ll VGs-0.6V 
Ta=25'C 

I 
0.3 

0 

0.3 
I 

ZI 0.6 

iJJlin k1 T 
0.9 

17; 
'Is 

1.sH 
-2.I 

2 5 

0.8 1.6 2.4 3.2 4.0 4.8 
r v{ ::- • •/-7.r.ll'Oitl± Vns (V) 

'/-7.'*j-;r-
Vos=lOV 

f=lkHz 

Ta=25°C 

\'/,- O\t\ 
\uss"'"2 

~ 

-H 
4 8 10 12 14 16 18 20 

I' v1 ;.-'lll'.V!f In (mA) 

..-

1--1 
~~V 

~ 

'/-::<Ji::l1!! Ta=25'C--1 
Inss: Vos=IOV 

Vcs=O -1 
ha! Vos=IOV 

Vcs=O 

..LU 
f= lkHz_J_ 

10 30 

~fll I' v1 :.-111'.i.il! loss (mA) 



2SK19 

50 '/-;<jj(Ji!! 

Vos=O 

!=!MHz 
30 

Ta=25'C 

t---. 

I 
-I -2 

?'- t • '/-o<fl.11[;'.EE Vcs (V) 

YI•• Yoo-f 
30 

10 

v-1o<!l<Ji 
I- Vos=IOV J,,f Vcs=O 
1- Ta-25'C / 

i!- 121 
b.,7 17' 

IZ rz 
J.d b • ._L V, 

~ F -, 
~ 

z 

0.3 ~ czf 9·~ 
_.LJ vr. .. v v 

0.1 
JO 

~ 
30 50 100 300 500 1000 

/.ll11Ui: f (MHz) 

Y1s-Vns 

:; 2 6 
~ 
;;; I 

" ,\ 

" 
0.5 

~- 0.31-+--+--+--l-+-+--l--+-+-I-'-+-+-~ 

r--
.g 10 
>< 

(l.031--·+-+--+--+-f--I-+-+-+-

10 12 14 16 18 
t'H,.. '/-o<r.lliltlt Vns (V) 

!--
!--

\--
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Crss-Von 

'/:!:;<111.i.! 

f=lMHz 
l=1 Ta=25'C 1--1 

10 

I~ b.. 

0.5 

0.3 

s 
~ 
,;; 
~ 

" ;, 

" 
"-

"' J!!I 
!Cl m 
!'.> .... 
~ 
§Ii 

N 

-2 -4 -6 -8 -10 -12 -14 -16 

?'- t • r "4 :.--r.lllll'.!E Vco (VJ 

yrs, Yrs-f 

301--- '/-o<!lillll+-e-1-~1+---l--!-ll-+-H+!-1 
Vos=JOV 

I-- V cs=O +-e+~l+---l--!-11-+-H+!-I 

Ta=25'C 

-b'.Lf ).I 

i" 

vr1 0· 11Lo--'-3~0--'--,Js"-o LLLIIJ.00 __ ,__.,.<30=0--L,5±00"""',.J.1""00·0 

/.llill<l& f (MHz) 

Yfs, Yrs-Vos 

30 i--+--1--+--+--t--t-t--ir--t-i- 7- ,,_1;1&1' -
1-+--l--1-l-+--!--1-1--1--!- f:=lOOMHz _ rr 

Vfs t--1---- In lOmAOnss)R 10 

I::- 10 

~ 
I 

0. 5 t-- b,. 
10, 6, 2 

0. 3 

18 
0. I 

4 8 10 12 14 16 

r v4 :.-- • Y-o<1.lllltf£ Vos (Vl 



Yos-Vns 

Io lOmA (Inss) 

0.051-+-+-+--'l-+-+-+--l-f-.I __,_,___,__....., 

0.031--,--+--+--+----+-1--+--'--+--'-'··- -1--t-· 

10 12 14 16 

FM-7- :i. -1"@:1~(75~91MHz) 

FM Tuner Oprating Circuit 

2SC~94-0 

18 

T Output 

~1" 
ri 
w,:;:: 

T i2v 
m. 

"" ..§. 

" 

250 

200 

ll. 150 

#( 
II\ 
t<\l 
:It. 100 

Pn-T. 

~ 
l\. 

~ 
~ 
~ 

N 

~ 
~ 

Kk 50 

0 
0 25 50 75 100 

lil!/lll~J\'. Ta (t) 

L1 :O.Smmjll UEW ::i7A•KI::"::.-- Bobbin With core lT 
Li : 0.8mm¢ UEW 

L3 : 0.8mm¢ UEW 

3T 
3T 

L, : 0.3mmjll UEW ·m ,(.. 20T 

L~ :o.Smm\6 UEW ::i7J...;t(!::.";..; 4T 
T : Primay 14T Secondary 2T 

1i Jll Id\ 11". (S/N~30dB) 78M11' 83Mlh 88MHz 
400Hz 30%tirilll 4dB 4dB 4dB 

2SC380X5Q'.1f!ffJ~IF:lti$b\~. 75JJsec f';r. >'7 7 :Y ;z[!!lj.a-:Jj!&"d 
With double tuned IF Amplifier consisting of 2SC380X 5) 

and deemphasis of 75µ sec. 

-iJ-~fu 

Image Ratio 54dB 51.5dB 50 .SdB 

AGC Characteristics V ... .,c (V) Reduction(dll) 

0 0 
-0.5 -4 
-1.0 -10 
-1.5 -17 

-2.0 -28 

~ 
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2SK19 

125 150 



2SK30A ~ •J :::i :;N-T.., *'11m~m•Jf.~• 1-" :;~A~ 
SILICON N-CHANNEL JUNCTION FIELD EFFECT TRANSISTOR 

of£H'f!i:t •J 7 :;:tm o 1--:;:::i:; 1- i:i-Ji.. 7 :;:tm o~~nc,Acr.iii.A. 

'jJ.{ :;l:::'.'-~:;Aflljli@Jl:Ul'I 

O Low Noise Pre-amplifier, Tone Control Amplifier, and DC • AC High Input 

Impedance Circuit Applications 

• ~if#EE"t:--t" : V GDs= -50V 

·~A.1J1 :Y~-;lf:Y;r.-C--t: foss=lnA (Max.) (Vas=-30V) 

• {!£*f[il?f-C-i"°: NF=0.5dB (Typ.) (Rg=:lOOkQ) 

(f=120Hz) 

:ftj;:~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

'7'- r · rv1 ::,;fMf~EE VaDs -50 v 
'7' - r flmt Ia 10 mA 

ff~m*: PD 100 mW 

~ilff\3flffi.)Jt: TJ 125 ·c 
{Jj!;fff/ffi.)Jt: Tstg -55~125 ·c 

tl5UB(J~¥-i: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol· I Test condition 

'7'- r L~il;JT'i1'.l51E lass Vas=-30V, VDs=O 
,,,_ r . r v1 :YfMj~f*ilEE BVaDs VDs=O, la=-lOOµA 

rv1 :Yill5fE* loss VDs=lOV, Vas=O 

~Y7 • :>t7itEE Vr VDs=lOV, fo=O.lµA 
;j§][ :i ::/ ,!( !I !) ::/ ;r. flm VDs=lOV, Vas=O f=lKHz 

A.)J~:i: C1ss Vas=O, VDs=O, f=lMHz 

mEii'.~:I: Crss VaD=-lOV, VDs=O, f=lMHz 

*ffi'liHl'f~ NF VDs=15V, Vas=O, Rg=lOOkQ 
f=120Hz 

* loss t;::,J: IJr~<r.>J:? t;::,7}-~L. m&'li~~L"t:~ IJ 'ii"". 
According to the value of ID••· the 2SK30A is classified as follows. 

Classification I Min. Max. 

2SK30A-R 0.30 0.75 

2SK30A-O 0.60 1.40 

2SK30A-Y 1.20 3.00 
2SK30A-GR 2.60 6.50 
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Unit in mm 

4.95\llMax 

~ 
:;; 
q ... 

1. Source 
2. Gate 
3. Drain 

JED EC 

EIAJ 

TOSHIBA 2-5U 

Min. Typ. Max. Unit 

- - -1.0 nA 

-50 - - v 
0.3 - 6.5 mA 

-0.4 - -5.0 v 
---

1.2 - - ma 

- 8.2 - pF 

- 2.6 - pF 

- 0.5 5.0 dB 



Static Characteristics 

f--+---+"+-r--+---oJ._l+-l-+-1---+-I-+- '/ - ;z. 1~!i!! 
<J 

l--l-e--+--+---r-5 ~. 6 Common Source-
1--+-+--+--+-r "-T+--+-1--+-1--+-+-Ta=25°C -
i--+-+--+--+--r'"" 4. S+--i-+-+-+-1-+-+-+-H-+-l 
l--+-t-+-11-+-~-+-l-1--1--~-l-~-1-+--+-f-++-1 
i--+-+-+--+--r~ lo+--,-+--+-+-1--+-+-+--H-+-l 

1---1-+-+--+-r: I 2+-1--+-+-+-+---+-+-+-l--t-+-i ,,_ l 0 

f--+--+-+-+-+-I J ..... 7.-+71-+-+--+--+-+-+-Vcs = - 0. 2V-vt .:r J_4+-

...,.& 16 -1.2 -0.6 r--+-t--;m 1 -1.4.J_j[ - 0. 8 
1-t-t-~ +--+- ~. 8 1. '!.I. 1 1. 0 v 1 ·-

-1.6 -1.2 -0.8 -0.4 0 10 20 30 40 50 60 
,,,_ r. '/-'Atlll"1tff 

Vcs (V) 
r v1 :.- · '/-;<.rJl'1flEE 

Vns (V) 

lo-Vos 
-.~.~.~.~.~-;--,--,-,-.,--,--,--,6,4 

I- '/ - ;z.;JJ'Htl! -1--+-+--+--+--+--t---+--J 

I- Common Source _j_ 5 6 
I/ . 

Vos=lOV JL 
l-Ta=25"C _L v 4.8 

I :;;: r/- 4.0 _.!§. 
.El 

lL JL 3.2 = 
~ yAL .\ v JL 2.4 E 

1ts~1kri Li .L V L 
!--+-+--+-+--~)'-' L_ JL L 1. 6 

~ / 7-12.L 

-2.s -2.4 -2.0 -1.6 -1.2 -o.8 -0.4 
7'- ~ ·· '/ - ;z. Fa~~J:E Vcs (V) 

t- l'/~~Jt°ii!l' I +-+-+--+--+-t-~-1-V 4.0 

I- Common Source :¥r-
t- Vos=lOV JL 
t- f=lkHz +-l--t-+--+--+-.L_-Y--t-t-13.2 

t-Ta=25°C lZ 
r-IJ I l( 
r-.t- [2 JL 
,_i_ ---1--+-+---+-t-+-l---bl'--t---+---+-¥--+-J • 1 -- I 2.4 "'" 
l-+---++~~++4v---+-+--+u_+t-111~ 

-3.2 -2.4 

IT 
[_Z] 

-1.6 -0.8 0 

« 
,\ 

2SK30A 
lo-Vns (Low Voltage Region) 

2 .8 Common Source tttt~~=t=!=ft=+=~~O 
Ta=25"C J.--1 

: I.6 f/ ~ I 
·' ilL v o~ ?.' i.2 tZ,; _0-° n I 
:... !l.7 _y 1-=o:-s 

0.8 V/,V ~ I ;10 

0.41l 1.6-;+-+- 1.2 
1.4 

o~ 
1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0 0 0.4 0.8 

I- '/ ·- ;<. Jt !ill -l----<-----1--__,_+--+--+---·+- ___ _ __ 

Common Source 
p 4 · O I- Vos= lOV -l--+-+-+--+--+--1+-+-+p__,.__, 

.5 1-f=lkHz ~----
• 3. 21- Ta= 25"C -+- i~-+--+-_.,,...q..-+-+-t--t--1 .. l y lY 
~ ~~ J/1./ 
~ 2.4 l-?l;,<.f/1.,..<j-,P',.-<'f--1--j-l--1_;1--1-1 ----+--+ ---+-+ ---+-+ ---+-+ -_ -r-r----j----j----i_ 

~ "w ·' 1. 61-- <;:,;,!• W-l--t-+-+--+--t--t--+--t---t--1-r-t--1 

~ ~~~~~¥-+--t--1-f--+--t--+--+--+---t---i---t-t-r---
!/l:! 0. 8 frt,.-l---+-+--f--l--+-+-l--t--1--+--~-t--t-- ·-

OL-.l......:-1--::-----'--~-L.--::-1--c--'--;:-'--:-"~'-::-~:'-7-_.__;o'--;;--'--::-' 
0 0.8 1.6 2.4 3.2 4.0 4.8 5.6 6 .. 4 

r· v 1 ;,. '>ltilit In (mA) 

Vp-foss 

I= '/-;<.lJl!Ji!! 
1-- Common Source 

-sr--Inss: Vns=lOV 
£ [-- Vos=O 

VP : Vos=lOV 
~ -3[-- Io = 0 .1µA-+--++H---t---i---+---+..i--t--t--H 

Ta=25°C ~ 

v li---+--+--+--+-1-+-~---r--t-t-i--r-r-t-ti 

P"' -0. 51----1--+--+-+--f-HH-+---+---ll--t-t--+-+++; 

-0.3...,._ _ _..._~~-"--=~~~--~-----;;---~,......~"-'1 
O.l 0.3 0.5 3 5 IO 

jijfU l-' v 1 ;,o'ill'.jjiE Ivss (mA) 
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2SK30A 

I- '/-A=!Jl::111! 
I- Common Source+------11---f---+-+-+-l-++-I 

0 I- loss: Vns=IOV 
..S 51--, Vas= 0 +------11---f---+-+-+[.....-l-++-I 

1-- 9., : Vns=1oy-1------;1---1---+-H-+p~q_+-H 

31-' Vas=O V 
f=lkHz ~ 

11----1--+-+-+-+++----t----ll---l--+-+-t-t+-1 

O. 3L. 3......JL-OL. 5_.J_..L-l_J_lL---...L..--!3.--...l--!5,.....L-'-..LI..,110 

til'ffl I' v 1 :-t[i;lf · loss (mA) 

NF-f 

81--.-===:::::-=-.-=:_:_-=:_:_~-:+_.,..,++~...---,T,_.,.T_,.T..,,.TI.,..,lT.,.,,,. 
'/-A=!Jl::111! 

71----+---l-+-+++H+--l--+-+--H-++I+ Common Source 
!----1---1-+++-+++-1---!--+-+--H-++I+. V DS = 15V 

61----!---l-+++++++---'l--+-+-H+l-f+-Io=lmA 
~ Ta=25"C 
~ 51.----+---l-+-+++H+--l--+-+--H-++1+--+-+-IH-H+~ 

~ ~ 
~ 4 ~-+-+-+-++++++--+--+--+-+++++1--+---+-++++++f 

iii 3 ~-+++-+++f--1--+-+--H-++1+--+-+-l-+H+~ 
:!It ~,,J 

K1 
2~0 1\1 

t~~1~JE*;;~N:E~~~N~~~~lfl!Ei~~~I 
~O 30 50 100 300 500 lk 3k 5k lOk 

2.0 

0.5 

0 
0 

r.Ji/Jil& f (Hz) 

NF-foss 

'/T-1J:11f!"T I 

Common Source ~ 
Vns=15V -I 
Rg=IOOkO -I 

·Ta=25"C -I 

I-l-1 f=120H~- OkHz 
:r lkHz 7 

0.4 0.8 1.2 1.6 2.0 
· · I' v 1 :-tit Ioss (mA) 
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NF-Rg 

8 i'i '/-A=!Jl::111! 
7 Common Source 

Vos=15V 

~ 
ln=lmA 
Ta=25"C 

~ ~1 
~ ~~ 
"'\~ '%: 
~~~ !'\Jl"I )'-. 

2 

"'l. !"---... 
0 
500 lk 3k !Ok 30k lOOk 300k IM 

foi-l}ill!f.l!;tfe Rg ( O) 

NF-Vos 

t-t--+--t--+-+--!-l--+--1--+- '/ - ;,,=lll::111! -
51--t--+--t--+-+--1-1--+--I--+- Common Source _ 

Io=lmA 
~ 

4
1--+-+--+--+-+--!-1--+--l-..+--Rg=lOOkO --1 
l--+--l--+---l--+--!-1--l---1-..+--Ta= 25"C -i 

"" z 
~ 3t-t--+--+--+--+--+-+-+--l---1-l--l--.J-~-I--~ 
"1.'! 
ilDI 
~ 2t-l--t-l--t-l--1--1---il--l---il--'1---il---il---i~""(l>,j._~ 

l--+--t--+-+--+--;1---1---1--+--l--l---!--l~ 
l ...-1"'~ 
ot::t:~t:t:;~~~~~~E::C:E::r~~~~ft$j-
o 4 8 12 16 20 24 28 32 

I: v.( :.- • Y-7-f.~iltfE Vos {V) 

3 0 

10 

~ 

0.5 

0.3 
0 

~ 

Y-Ajfl1.lif! 

Common Source 
Ciu : Vos=O 
C,..: Vas=O i: 
f=lMHz 
Ta=25"C " 

N 
1--l 

2 4 -6 -8 -10 -12 -14 -16 
7'- I- • I' H :-lllllltEE Van (V) 
7'- 1- • Y-7-rdl'lltEE ·vas (V) 



125 

100 

Input 

25 

0 
0 

1µF 

- + 

33k!l 

Pn-Ta. 

~ 
~ rs: 
~ 
~ 

IS cs: 
~ 

25 50 75 lQO 

m!l!lli:.u!l: Ta ('C) 

NF~ I--:.-· :::1:,... 1-ll-JL-lfili& 
NF Type Tone Control Circuit 

125 150 

2SK30-Y,GR 2SK.'JO-Y 
35V 

Output 
l>OµF 

.A.111 './l:!-Y'./7. Input Impedance lM.O. 

fiji }.. n! 9': Insertion Loss -2.6dB (f=lkHz) 

:Ii* ill 1J ti lE Maximum Output Voltage 8.5V(f=lkHz) 

2SK30A 

- + 
5µF 

Input 

-f ::J71 if· 7-;,..""j' (RIAA) 
Equalizer Amplifier Circuit (RIAA) 

2SA494-Y,GR 2SK3()-0,Y 2SC734-Y,GR 

18k!l 

+ !OOµF 

820!l 

Input Impedance lOOkO min 
Voltaite Gain 40. 5dB @ lkHz 

IOµF 

Output 

A.1J 1 ;; !::-?";; 7-. 

11tf±fljj!} 

~ffi.:fti;:klfl7J'i!l'.T± Maximum Output Voltage (0.1% Distortion) 
. 7 .OV @ lOOHz 

lfl1Jlt'lil'1tl± 
A.7J9(i;f*I} 
4k0lili:~ 

A.1Jllni& 

9.5V @ lkHz 
9.0V@ lOkHz 

Output Noise Voltage 
Input short 0. 09m V 

Input Termin"ated with 4k0 0.12mV 
Input Open 2.0mV · 

CR~ I--:.-· :::1:,... t-a-JL-lfilil 
CR Type Tone Control Circuit 

;A1J 1Y1:!-YY 7. Input Impedance lOkO Min 

;fiji }.. n! Iii Insertion Loss -8.9dB(f=lkHz) 

~ * ill 1J ti lE Maximun Output Voltage 5V (f=lkHz) 
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2SK48 ~~~~N~•*~~·--~-~~5~~~~ 
SILICON N-CHANNEL JUNCTION FIELD EFFECT TRANSISTOR 

o~m~-r~~m Clfi*5.&'.~, 'L'~~t) 
O Medical Electronic Equipment. 

• il:llfJt*it~-C-i': NF=0.5dB (Typ.) (Rg=lOOkQ. f=120Hz) 

VNP-P=l.7µV (Typ.) (Rg=lOkQ, f=5~50Hz) 

• i'i1fifljffi-C-i': gm=l.0~5.0mO 
oi'Jlj;A.J:H ':/1::.0 -?1·':/7--C-i': Iass=-0.lnA (Max.) Vas=-lOV 

:ll:k:xE'.~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
,,_._ r r v1 ';/r"'i~EE Vaos -20 v 

---~·-----
7-1-~l'JIE Ia 10 mA 

---
~t!l§'::m*: Po 100 mW 

~if'Zi)lfill./l: Tj 150 oc 
-------- ·-

fliHfrffil.OC Tstg -65~150 oc 

mscn1¥.J~11: Electrical Characteristics (Ta= 25° C) 

Characteristic I Symbol I Test condition 

7- t-i'J\fi.tL~l'JIE lass Vas=-lOV, Vos=O 

7- 1- r v 1 ':/fl,,illlf:f*'JIEE BVaos Vos=O, lo=-0.lmA 

r v1 ':/'Jll'fiE loss Vos=lOV, Vas=O 

1::.· ':/?'- • :;t 7'1IEE Vp Vos=lOV, lo=O.lµA 

;f§l[::i ':/;$/•ti !J :.-' ?'- [Jm Vos=lOV, Vas=O, f=lkHz 

7-1-!;i\'::ii: Ca Vas=-lOV. Vos=O, f=lMHz 

*lt~'ll.EE VNP-P 
Vos=5V, lo=450µA, R.,=lOkQ 
Lff=5~50Hz 

*~m~ NF Vi;'8-;;;1ov, 1o=45o,,A. 
R.:=lOOkQ, f=l20Hz 
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Industrial Applications 

Unit in mm 

1. Source 
2. Gate 
3. Drain 
4. Shield 

JEDEC T0-17 

EIAJ TC-4, TB-6C 

TOSHIBA 2-4B 

Min. Typ. Max. I Min. 

- - -0.1 nA 
----

-20 - - v 
0.3 - 3.0 mA 

-0.35 - -2.3 v 
1.0 - 5.0 mo 

- 5.0 8.0 pF 

- 1. 7 4.0 µV 

- 0.5 5.0 I dB 
-



Static Characteristics 

)._ '/-;t.*Ji!! 

~1 Common Source 
Ta=lOO'C 

.El Jo fl l OJ 

=o.181 VGs=-0.lV 

·' IL VI l l 
"" --0.2 
;i. 

0.6 .'..o.~ 11 
~/_ 0.4 "!.oI--::::1 
:1 l :..y_ I, 

T 01--1 

A J2 

v 
'-1.2 -0.8 -0.4 0 

?"-I-· Y-;t.r.IJ1'UE 
VGs (V) 

4 

-0.6 
-0.7 

Il 
8 12 16 

I' i-1:.... Y-;t.rJJ11tr£ 
Vns (V) · 

Static Characteristics 

v-I*1m < J2 0 
- -a 
Common ~ , I ,l 
Source -...£? l.~ 
Ta=-55'C-l!;l 1 Vos=-0.lV 

! 0·rf = -l2 
;i. 

r:£°· 6 
-~ 

fA.o.4 
- .h, 

~ I, 
1 I 2 -0.7 -0.5 

....-1 
- - :.2,6 

20 

-J.2 -0.8 -0.4 
"7'- 1- • '/ - 7, r"i'll:rr: 

0 4 8 12 16 20 

VGs (V) 
I' v1:... • Y-;t.~\J<ltl± 

Vns (V) 

lo-Vos (Low Voltage Region) 

l.2r-r-TV-:::i:T==tT=F=1T=t="Frii'fo ==i 
f---+--t.LI'+-_ '/ - ;t. ;lt!Ji!! -+--+---!1----l 1 Common Source, 
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2SK48 
Static Characteristics 
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3SK22 ~y~~N7•*&~eM•~~~~,~~~9 
SILICON N..CHANNEL JUNCTION FIELD EFFECT TRANSISTOR 

OFM7:i.--J-ffl 
O FM Tuner And VHF Amplifier Applications 

• ';l}Jflj~;O>;:k~1,, : Gps=20dB (Typ.) (f=lOOMHz) 

• *ft~:J'f§i~;0>1h!H': NF=2dB (Typ.) Cf=lOOMHz) 

•;f:§l[::i '/f!l ;i '/:A.;O>;k~1,,: 9m=7mt5 (Typ.) Cf=lOOMHz) 

• J-.JJ1 :/1::0 - ;i·y :A.;O>il11]1,,: Riss=12kQ (Typ.) (f=lOOMHz) 

• 1'Ht~!i§':..l:;0>1j' ~ 1,' Crss=O. 6pF (Max.) 

~*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

IT-r 1·1T-r 2 F v 1 :/ F"'i11!E Va1no, -18 v Varno -----
IT- r 11l'Jlt lai, 102 10 mA 

lfl'!i§'::l'Jl~.f<: Po 200 mW 

~irt~Ilffi.1~ TJ 150 oc 
f!j!;fi:'.Ilffi.l'!t Tstg -65~150 oc 

~~H1-9!tij:1~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

IT- r J,\Tu;fi,'~l'Jlt lass Vas=-lOV, Vns=O, G1, G,connectionl 

Unit in mm 

5.8¢Max 

4.95¢Max 

0.45¢ 

2.54,,l 

1. Drain 
2. Source 
3. Gate 1 
4. Gate 2 (Case) 

JEDEC T0-72 

EIAJ TC-7, TB-9C 

TOSHIBA 2-SD 

Min. Typ. Max. Unit 
- - -100 nA 

--------------- --------
IT- I· F v 1 YFFt1'l'[!E BVano Ia=-lOOµA, Gi, G,connection -18 - - v 

---·- -

F v1 :-11ll'!lt* loss Vns=lOV, Va1s=Va2s=O 3 - 24 mA 
------·--

VP1 Vns=lOV lo=lµA, Va2s=O -1.2 -3 - v 
e'. '/7- ·~71l!E ---

VP2 Vns=lOV, lo=lµA, Va1s=O - - -20 v 
----

Vns=lOV, f=lKHz 
----------

:j:§l[::z ;/ Jl !l }l ;/;A. 9m - 7 - mt') Vais= Va2s=O ----- ____ [ ____ 
iilt~!i§':it Crss Vam=-lOV, f=lMHz - - 0.6 pF 

-·--

11JJ.f1J1,\} Fig.1 Gps Vnn=lOV, Vo2s=O, f=lOOMHz - 20 - dB 
--- ----- --------------

*it~H:t~ Fig.1 NF Vnn=10V, Va2s=O, f=lOOMHz - 2.0 3.5 dB 

* loss tc. J: f) r~O) J: ? tc. 7}~ L.. mr:fli~7?- vc '6 f) 'i -:f. 
According to the value of lnss, the 3SK22 is classified as follows. 

Classification \ Min. I Max. 

3SK22-Y ~.o ----~~_o_ 
3SK22-GR 6.0 14.0 

-------------------·----
3SK22-BL 12.0 24.0 
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Fig. 1 lOOMHz 'll:1JfiJ~. ~~Hl~lJUJ'.;{E@]n 

lOOMHz Gps and NF Test Circuit 

Vvo 

L1: 0.8mnu/>, ~V' •1 ~iMl~·C.• 3T HlOmmtjl, HlOmm 
Li: 0.8mm41, !iii) ·~ ~iMl~·C.· 3.5T HlOmm41, UlOmm 
L1 : 0.8mmtjl, Ag Plated Cu Wire 3 Turns, lOmm<t>l.D. lOmmLength 
Li: O.Smmtjl Ag Plated Cu Wire 3.5 Turns, lOmmtjl I.D. lOmmLength 
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3SK22 
Io-Vos (Low Voltage Region) 
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3SK28 ~~~~N~~*&~·--~~-~5~~~g 
SILICON N-CHANNEL JUNCTION FIELD EFFECT TRANSISTOR 

Ot:r:::tMlffll(llJft OVHF~:tll(llJft 
O Video Pre-Amplifier Applications O VHF Band Amplifier Applications 

• ;f§]f:z :/ !J' !I !J :/ .Atit~1,,: 9m=4.5~13mO 

• !fm~~iiti>1j'~ "' : Crss=0.6pF (Max.) 

• lOOMHz tD'iilt:;/JfiJf.\lti>:k~lt': Grs=17dB (Min.)(f=lOOMHz) 

•*1£tftfjf~ti>1J,~1,,: NF=2.5dB (Max.) (f=lOOMHz) 

NF=3.0dB (Max.) (f=30Hz) 

:&*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

IT- r 1 • F v1 :/rFJi'iiltEE Yams -18 v 
IT- r 2 • r v1 :/f!ll'iiltEE Va20s -18 v 
IT- r 11i[Vft: la1 10 mA 

IT- r 21i[Vft: la2 10 mA 
·---

'ff~t&l:'.k: Po 200 mW 

~it'i!fltlffi.l'f( TJ 150 ·c 
flfl;:fftlffi.l'f( Tstg -65~150 ·c 

-~a<.l!M'¥-!: Electrical Characteristics (Ta=25°C) 

ilFaI~Jft 
Industrial Applications ' 

Unit in mm 

5.8<6Max 

4.95¢Max 

0.45¢ 

1. Drain 
2. Source 
3. Gate 1 
4. Gate 2 (Case) 

JEDEC T0-72 

E!AJ TC-7, TB-9C 

TOSHIBA 2-SD 

Characteristic [ Symbol J Test condition Min. [ Typ. J Max. Unit 
IT;_ Hmh11[Vft: lass Va1s=-15V, Va1a2=0, Vos=O - - -10 nA 

IT- r 1 r v1 :/rFJi~f*'iiltEE** BVa1os la1=-lOOµA, la2=0, Vos=O -18 - - v 
IT- r 2 • r v1 :/f!ll~f*'iiltEE*** BVa20s la2=-lOOµA, la1=0, Vos=O -18 - - v 
r v1 :/'iiltVft: * loss Vos=lOV, Va1s=Va2s=O 3.7 - 22 mA 

!::" :/?'- • 71- 7'iiltEE** Vr1 Vmi=lOV, ln=lµA, Va2s=O -1.2 - -5.5 v 
I::":/?'- • '1-Tm'.EE*** Vr2 Vns=lOV, ln=lµA, Va1s=O -3 - -20 v 
;f§]f :z :/ !J' !7 !J :/ .A flm 

Vns=lOV, f=lkHz 4.5 - 13 mo Va1s=Va2s=O 

ni&~~7 r ~ ?J :/-" I Yrs I Vos-lOV, f-lOOMHz 
4.5 - - mo Vais= Va2s=O 

J.-:JJ~ii Fig. 1 C1ss Vns=lOV, f=lMHz, Va2s=O - - 6.0 pF 

it'IB!'it~ii Fig. 2 Crss Vam=-lOV, f=lMHz - - 0.6 pF 
-

'l:lt:tJfUf.\l Fig. 3 Grs Voo=lOV, Va2s=O, f=lOOMHz 17 - - dB 
Voo-lOV, Va2s-O, f-lOOMHz - - 2.5 dB Fig. 3 

*itrm~ NF Vos-lOV, ValS=Vaas=O - - 2.5 dB __i:::lkHz, Rg=lMQ 
Vos-lOV, Va1s-Va2s-O --
f=30Hz R_g_=lMQ - - 3.0 dB 

* loss tc. J: I) r*ID J: ? tc.?J-~ L!J\1.1\1*~ L -C ~ IJ ~ i"". 
According to the value of I088, the 3SK28 is classified as follows. 

** IT- r 2-.a:-Y-.AtC.~fmi""7.:>~IT- r 1. Y-.Af!lltD:lit:k'iiltEEf:I:. Vr1 -.a:-i!'!!X.tJ:lt'.C.c. 
V a1s Should not exceed V ,,, when Gate 2 connected to Source. 

*** IT- 1- i-.a:-Y-.Atc.~fmi""7.:>~itlT- r 2 • Y-.Af!lltD:llt:k'm'.!Ef:t. Vr2-.a:-i!'!!X.t.1:1t,.c_c. 
Va2s Should not exceed v.,, when Gate I connected to Source. 

Clssification I Min. Max. Unit 

3SK28-Y 3.7 7.5 mA 

3SK28-GR 6.5 13 mA 

3SK28-BL 11 22 mA 
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In the test Rs must be selected according to the luss 

classification. 

Classification I Rs 

3SK28-Y 33Q±5% 

3SK28-GR 82Q±5% 

3SK28-BL 180Q±5% 

Fig. 2 j.ff};)i?()\t:l:iJUJ~@IJMt Crss Test Circuit 

0.05µF 

Guan! 0.05µF 

C 7" •J ., :.; : Boonton C Bridge 

Static Characteristics 

y-;<.!i;ll!! Vc1s=o.6V 

G1A.:h < 14 ll 
Vc2s=OV . .!!f-T'-

J3 
Ta=25'C .:: 

12 
~ 

"" 0 ,\ 10 
"" " ,,_ 0.3 

8 

--'16 

<>:11 6 
~i.9: 

~ ~ 
"' 4 1.2 :r.-

2 1.8 :n 
-3.2 -2.4 -1.6 -0.8 +o.8 

-¥- ~11'.EE Vc1s (V) 4 121620 

~ v1 >' • Y-:<.Jll!U VDS (V) 

Static Characteristics 
. '/ ><lili!!--i:: 

G1,G2;!1;ii 

10 

0.2 

"' 
0.4 

~ 6 
// -0.6 

,,_,, l-'4 0.8 
JZ: .;.+ 1.0 

1.2 
1.6 

-2.4 -1.6 -0.8 0 +0.8 
~- rll:EE Vqs (V)· 4 ' ·8 .: 12 16 20 24 

I' 1-1' :.0 • Y-><!llltl± VDs (V) 

3SK28 
Fig. 1 J,.:1J?f1\t:1:7JUJ'..<Elfil!Mt Ciss Test circuit 

O.OlµF 
G1 

loft' !MO '"'"I ~ 
C/ '! ., :.; : Boonton C Bridge 

Fig. 3 lOOMHz f[)JfiJ~:IO J: V:*i'ti':l1il~il!U~@l!Mt 
lOOMHz G.s and NF Test Circuit 

-B 
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8pF Output 

_ Hfsoa 

L2 * 
0.0~ I I.O.lµF 

~ Yoo 

Li: 0.8mmq,~IU ., ~~:zll·C,JT, HlOmmq,, ~:!itlOmm 
L2: 0.8mmq,il;I ·1 ~liil'.'ll·C,J.ST, lflli!lOminq,, ffHHOmm 

Static Characteristics 
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.6 "T. 
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¥- f11tf£ Vc2s (V) ~ v-f ;- • Y-><fl611tEE Vos (V) 

ln-Vns (Low Voltage Region) 
16 '/-7W ~v 
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< 01-1 
5 10 
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4 1F 
TI 
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;;p ' 2.1 

0 
-~s::c 

-c-. 
0 o.s 1.6 2.4 3.2 4.0 

I' i-1 ;- • y-;.!llllltl± Vos (V) 



3SK28 
In-Vns (Low Voltage Region) 

H ,, ;.tt;'jf+++-f-HH-l-l-++-.J-J--l-1--+l'-l 

41:j G27'.1J 

Vo1s=OV ++-H-t-H-+-+-1-1-+-W--l-/.-U 
Ta=25'C tt-H-t-H-+++l-t-H-+-++-f 

a 8M::f:+~Zf::j::;tt;l:~::j::j:i~io.~7~~1:±±i 
·' ... 
"' ,,_ 

.I 

.s<+++++-H 

:1~~~~~~~~~31.•5-~~~~~~~ ±:: 4.2 
t-·:..t.9 

0 f 
0 0,8 1.6 2.4 3.2 4.0 4.8 

n·{ :.- • '1-;;<flijiil'.[£ Vos (V) 

'I " 
Vos=IOV+t-t-t-++-l+H-+-+-l-H-+-+-1-11--1--.J-..l.-I-~ 
Ta=25'C I 

JZ 

H-tt-tt-+++++++++t+t-H-H-H-H-Hl+-i1Z~H8 j 
l2 

-3.2 2.4 -2.0 1.6 J.2 0.8 -0.4 

¥- ~ 1 :1-:X.!lllll!E VGJs (V) 
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Ta 25t: 
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/ 
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• 
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t( 
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.,_, -7 -6 5 -· 3 -2 1 .Y-. 2 • :1-~IRl'll!E VGZs (V) 
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ln-Vns (Lo~ yoltage Region) 
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0.6 

0.8 

l.0·-+-1-H'-'--l_,_. 

1.2 

1.6 
0 0.8 1.6 2.4 3.2 4.0 4.8 5.6 

I' 1--{ :.- • '1-:t.flll'ltEE Vos (V) 

'/-:X.:ttifi!! 

Vos=lOV 

Vc2s=OV 
f=lkHz 

Ta=25t: 

loss 20mA ~ 
12· 

7 

4 

0 2 6 8 w ll u w ~ ~ 
I' i.- .f :--lltm Io (mA) 

0 
.5 JO ---• -.. 
t( -!--" 
,\ !--"' ... 

~ i---.,, 
"' 

~ 

·' n 
)Ill '/-:X.~.111! Ta=25t: - 1--!II! loss : Vos =IOV 

Vc1s=Vozs =O 
1-----t-,,. : Vns = IOV. Jo =Inss--1,__--1 

TTllill I l~z--'---'-~51...-L...J.~L!L0--~~~-'38 

tllfll l' ~" :-tiit loss (mA) 
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so~-~-~~~~~~---.----. 

1-yJ>l 1'usJ10{ "Jc~-'-'----l--• 
SOI- Io=lµA 

1-v1., :vos=IOV, Vc1s=O 
301-- lo=lµA .,__._ __ __,___, 

Inss: Vns=!OV 
I- Vc1s=Vc2s=O 1 ~ 

; /v 
0: ~ 
~ ot==::3=::i=J:=i:!tijtIZ~v~,::;.,:==1E::3 
Ill' 
I' 

; 51----1---l--y-f-,11/Lf-++-H----b....._, 

·:~ ,17' -T 
3l--_..j~,~~~--+-+-+-++~+p,v:vr1-+----

i/' 

In-Vais 

l--~+--J~n-;-=~~-v:;:=:==;:.:::;:=:==;:.:::;:=:;:=;:::::;:=:;:n~11 
l-+-vG2s=O LL 10 

u, 

l/J/11 ~ 
l-+-l--+-1-+-+--+-l-1--+-+,11,~~:¥+--+-H 4 "-

"~ 

l...l!lllJ' 
t±t±~Ett:±±t:LJj::jo 

-4 2 0 
?'- ~'il!:!E Vc1s (V) 

0.5 
'1-::<.~lil! 

0.4 Vns=IOV 

Vc2s=O~h 
Ta=25'C 

1 W «In =ln·dTXlOO 

~ 0.3 

~ 0.2 
-t 

I 

I 

-0.2 

-0.3 

··-0.4 
o o.4 o.s u u 2.0 2.4 2.a 

~- ~ 11'.EE Vr-Vc1s (V) 
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3SK28 
lass-Ta 

-103 -

VGIS i5V 
·vc1c2-0V 

-102 Vns=OV 

1 
'" "' ~ -10 

1<'! 
ii"' 
~ 
<· .IL _, -1 

-10-·~ff~·: -·--·-·-25 50 75 100 125 -15 0 

< 
..!! 
.:: 
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;, 

"'" " .... 
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20 TTl] 
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0.02 ::i_2·8 .l I 

-20 50 100 150 
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3SK28 

t( 

.\ 

"' 

Yrs-f 

5.0f--y- ;qjl;Jt!! -+-+-+-l-l-++----+-l--f-,+->+++< 
I- VDs=lOV -l---+-l--l--l-l-1------+--.J.-clL~+-+-++tj 

3.0f-- ID=lDss -+-+-+++-++----+]7-><--",-,,1r-+-++" 
Ta=2s·c _..,,. 

0.051--+---+-kJ~l 4"+1-t----+--+-l--+-i--1 1-+H 

0.031----t--i+-++-H-l+---+---l----j---j-++t-ti 
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5 r 
b_Lj JI 
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yIO 
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f::s 
2 l 

r---t-+·-t--~,--+--+---+--1---l- '/ -7.tll'Jlil : 
-+----+--+--+------+ f=200MHz -

Ta 25·c -

10.7 .5.2 
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~ 200 
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~ 

14 16 18 
0 

0 

P v1 ;,- • Y-7.r&!llt!E Vos (V) 
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~9~~N7•*~¥~7~if-~Mos••w••~5~~~9 
SILICON N-CHANNEL DUAL GATE MOS FIELD EFECT TRANSISTOR (TENTATIVE) 

OTV, VHFcf:oJ:V:FM7~-rRF, Mix}fJ 
O TV, VHF and FM Tuner Amplifier, Mix Applications 

• 11fl)g~j!:iJ:tj>~\,'; Crss=0.02pF (Typ.) 

• fl;\;*ffi'frr--C---t; NF=3.5dB (Typ.) (f=200MHz) 

• {11\~;'Jlij, 7.. f 9 77..!fif~ti>--t<';h-C1,, 0 / Excellent performance in 

cross modulation and spurious supression characteristic. 

• AGCi!llilttliJ'JA\,'/ Wide AGC range. 

• 1i1Jz~1n_m1,, 
• Containes protection diodes for each gate to avoid accidental 

breakdown by charge 

:®::k~~ Maximum Ratings (Ta=25°C) 

_______ Char_a_c_t_er_i~._ti_c _________ ~_)'mbol __ l ___ _l<_atin~----L-~!l~~--
Vns I 20 V r v1 :/ · Y - 7-.Fsi'l'l[II'. 

IT- 1- 1 • Y -7-.F.l'Jr'tt!I'. 
------------··- ·-----

IT- r 2 • '/ - 7..Fai'>l'J:II'. 

-~:v~;;----_l ____ :J:_6 ____ v_ __ 
Va2s ±6 V 

r v 1 :/;'.VfE In 30 mA 
-------1-------1--

~"if~t.ffi-!9': Pn 300 mW 
-------------1--~ 

7-i' ;f.;vilfil.)j't Tch 150 °C 
--------------------------------1-------

f!il:ff'.?ffil.OC Tstg -65~150 ° C 

~5{\1¥-J!J;;f1i Electrical Characteristics (Ta=25° C) 

Characteristic Symbol Test condition 

IT- r 1 • i1®.h 'iitViE I Ia1ss Vns=O, Va1s=±6V, Va2s=O 
- ---------~-

'T'- r 2 . ml .n 'iltViE Ia2ss Vns=O, V01s=O, Va2s=±6V 

r v1 :/. Y - 7.. Fa1'll!I'. Vnsx 
-v-;;-;;,;;·=-4v-,----v a2s= -4V, 
_Inc=2ooµA ___ 

fv1 :/'f!tW: * Inss Vns=15V, Va1s=O, Vazs=4V 

l::":/7- ;t 7'l:][EE 1 Vp1 Vns=15V, Va2s=4V, In=200µA 
-·-·--·----------- -------~---- ---

1::· :/7. ;t7'JtEE2 VP2 Vns=15V, V01s=O, In=200µA 
v;;;;;;; I5V:-v a2s=4V;-r;; =I om A *11L ::i :/ !J' !J !J :/ ;7.. gm f=lkHz 
V;;s-;::;15v;-v a2s =4V:-In =·ToinA 

A.1J~it C;ss f=lMHz 

;wJai~ii Crss Vns =15V,--V a2s=4V-;-r;;-=10mA 
f=lMHz 

'rt:/J;fljf,\'J Fig.1 Gps v ns~15V--:V G2S = 4V;-In =-i Om A 
f=200MHz 
Vns=l5V, v a2s = 4 v;-ri}~ i om.A-

i*-fft~~ Fig.1 NF f=200MHz 

* Inss re J: f) ""f~<;T) J: ? 1c7}M L, m.&n~ff: L -C ti) f) i --t. 

According to the Value of loss, the 3SK35 is classified as fallows. 

Classification j Min. Max. 

3SK35-Y 3.0 7.0 

3SK35-GR 6.0 14.0 

3SK35-BL 12.0 24.0 
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Min. 

20 
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15 
·--~-

2.541i 

JED EC 

EIAJ 

3SK35 
Unit in mm 

1. Drain 
2. Gate 2 

3. Gate 1 

4. Source (Cas(') 

T0-72 

TC-7, TB-9C 
--------

TOSHIBA 2-5R 

Typ. Max. I Unit 

±100 nA 
----- -

±100 nA 

v 
24 mA 

--···-·-----~ 

-4 v 
-4 v ------·-

10 m~ 
--- -·-·-

5.5 pF 

0.02 pF 

18 dB 

3.5 5.0 dB 



3SK35. 
Fig.I 200MHz 'll::iJ;pJ~. 1tll-El'mll:•~ima& 

200MHz c;,.., NF Test Circuit 
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Static Characteristics 

Vc1s 2.0V 'I ;t,, 

VG2S 4V 
Ta 25'C 

I. 
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3SK35 

30~------------
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/,'.Jil'i.l& f (MHz) 

Yos---f 
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1--G1 A)J 
I-- Vos_ = 15V __J___J_ ___ _J___---''----'--17' f--
f--- Vc2s =4V J7 l-+­

Io =!OmA 
1:--T a =25°C -+•-----+--17~----+--~-->--+-++-< 

b.,V 
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,__ __ -1---1--1--+--__,___----1 _ __,__1----__._____,__, __ G 1 At! ---
1-----+-----+-->.-1--1--_,______,____-1----1------_,_--~- -!--- - f = 200MHz -

Vc2s =4V --
' l-----+-----+--___,.-1-----+----+---+--l--l---l--+--I- ID = lOmA -

_(VDs =ISV)_ 
Ta 0~25°C 

g,., =O 

+---- +-- =+==+-----

1--+---l----l--+---1------'1-----F-+---F-1-----1---- --- ---~ 

101L2--'-'-----'--L--'------'--'----~10-'-----1~2-----'-1'4-----'-1~6--'----'1s 
I' v1 / · -;-;<.!ilJ'il!'.1± Vos (V) 



3SK35 

30 

0. 
o. 

5 

3 

1 

5 

3 

2 
0 

~ 

_L_ 

10 

3 

1 

0. 5 

r=-1 
3 o. 
-2 

Yr.-VDs 

g}s 
:; 
.5 

bi, J 
t< 
;\ 

"' '/ "-ftli!l 
Gi ;A.Ji 
f =200MHz 

"-
I'--
-R 

Vo2s =4V 33 
In =lOmA 
(Vos =15V) 

Trr1 , 
4 6 8 10 12 14 16 18 
}' 1.u( :.- • v-;zrolllll'.!f Vos (V) 

b. 

'l-"-lJUtll -j 
G, A1J 
f =200MHz -
Vns =15V 
In =lOmA 

- (VG2s=4VOJa!j)-
Ta =25°C 

Y;, 

v 

2 
IZ 

4 

.Y- ~ 2 • '/- o<.roll'lltl:E Vm (V) 
6 

:; 
.5 
.: 
t( 

" "' 
"-
I'--
-R 
33 

-460-

Yo.-VDs 

'/i__-z!w1& 
G1A.1l 
f =200MHz 

10 

0. 

o. 

o. 

0. 

o. 

~ ::s Vo2s=4V 
Io =lOmA 
(Vvs =15V) 

3 
\ 

'b. Ta--25'C 
b_~, 

1 f\ 
j t--:: g.,-j t= j--- F= ___ , 

5 - 1-
-i--r-

3 +-- ---t-

1 
0 2 4 10 12 14 16 18 

I-' v1 :.- · '/-o<.r.illtEE Vos (V) 

'/-;(jl);jtiJ 

G1A:iJ 
f =200MHz 
V08 =15V 

O I 0 =10mA -1 
__ _j_ --- ----t-----t------j-- (V czs = 4V OJa,¥ )-

1-- ± Ta =25"C -
f-7 I ---T-g",::=O -

1---+-t--- -i--- J 
-2 0 4 6 

b., 

1 

9 •• 

5 -z '/-o<.Jltlt!! --i lL G1A:iJ 
--, 3 

f =200MHz 
I-/ Vns =15V 

lD=IOmA -
(Vczs =4VVJili\') 

1 o. 
-4 -2 0 

1=21"(; l 
8 

7'- ~ 2. y-;zr.iftEE VG2S (V) 



400 

300 

i5:: 
.5 
p.. 

200 
iK 
'!'is 

*' f.; 

100 

0 

Pn-Ta 

l-f-t--t-+-1-+-+--t-+---- - --- -- -t-t- -- -- -
l-f-+--+--f---+-1-+--+--+--+-+-+----!-+-+---l--~-+--~--! 

"""' 
l-f-+--+-+-...+-b...-+-+-t--+--1--1--+-+--1-t---+-+--t---f--i 
1--+---+---+---+-t--.+h.--t--+---t---+---- - - -- -- --- --- - __ , -

t--

1--1 -----· 

1----l -f--j -

1--

1--+-+--+--l-1-f--11\. ___ -+--+--+-l-+--l--l--11-t---+ 

"""t-.. -1-- -
-1----l-~--!--jl--t---t--l b.: 

+---+--+--+-1-t- --~ ----+---+-+--+--!--+ 

+-i--+--+--1---+--- -- f-+-, - +fs&i-+-+- -- -- ~~ 
40 80 120 160 200 

ltilllllill.r,r Ta ("C) 
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3SK38A ~y~~N7~*&MOS*·~-~~~~~~9 
SILICON N-CHANNEL MOS FIELD EFFECT TRANSISTOR 

073 "') J~@l!l*ffl 
O Chopper Circuit Applications 

• ;;t/-;;t7;f'.!£V'i:.ltiJ>;k~t,,': Ron=500Q (Max.) 

Rorr=lOOMQ (Min.) 

• r v1' /. ') -.Af!llW,\/1'91[jJ;!J'~:b.lbc1J,~t,,': 

Vemr=0.6µV/°C (Typ.) 

• 'T. - r ~:lba''J' i!: <, Y- r · r v 1 :--', '7'- r · ') - .Arioi~:!iC':l~il''J' ~ 

1,,,: .:1Ca=0.3pF (Max.) (3SK38A) 

Industrial Applications 
Unit in mm 

1.3 

• '7'- rf*ilf!?t.1' ::t- FiJ>"'.::>t,,,c;J:'t". /Contains Gate Protection Diodes 

~:;k::~~ Maximum Ratings (Ta= 25° C) 

Characteristic Symbol Rating Unit 

Fv1'Y· 'J -.A!MYl[J£ Voss 20 v 
-----~----

Y- r 1 'J - .Afa9'ili[EE Va1ss ±12 v 
'7'- r 1 r v 1' / Fioi'~J£ Varns ±12 v 
Y- r 2 '/ -7-Fa9~J£ Va2ss -20 v 

--,,,_ r 2 r' [/ 1 y rai~J£ Va20s -20 v 
Fv1' Y · 'J -7-Fa9'ili[l'JiE Ins 10 mA 

iff~tJ{'.71': Pn 200 mW 
--··-

-r 7 ;j:. 1vifiii.}l£ Tch 125 oc 
------

f*ff'.lfiii.§'t Tstg -65~125 oc 

~5fil'.f.J!fif '11: Electrical Characteristics (Ta= 25° C) 

Characteristic I Symbol \ Test condition 

,,, - r i'.lli.h ',;l[l'JiE I fo1ss 

,,, - r tm.h'~ViE la!Ss 

F v 1 Y'll[/frE loss 
---

i::· :--' 7- • ;;t 7 '1111'.EE Vp 

;j:§1[:::z/jl'!7?1Y.A [Im 

,,,_ r F v 1' YFai!#:il: Caw 
--·--

IT- r 'J - .Ara9~il: Ca1s 
--,,,_ r ~:Ii!:~ 

I 
JCa 

;;t :--'it\:vt Ron 

::t7it\:m 

I 
Ro tr 

Fv1' :--' · '/ - 7-Fa1~\m'it:i:J Vemf 

?I - / • ;;t Yl:r'i'fa9 

I 
ton 

----
f.l - /' • ::t 7ffifra9 torr 

Fig. 1 '1' - r · F v 1 Y Fa9~il:lJJ.U5E@lli'Rt 

C0 rn Test Circuit 

m 

G1 Go 

L, 

Va1s=l2V, Va2s=O, Vns=O 

Va1s=-12V, Va2s=O, Vns=O 

Va1s=O, Va2s=O, Vns=6V 

Va2s=O, Vns=6V, ln=50nA 
Va1s=3V, Va2s=O, Vns=6V 
f=lkHz 
Fig. 1 

Fig. 2 

I Caw-Ca1s I 
Va1s=3V, Va2s=O, Vns=lOmV 

Va1s=O, Va2s=O, Vns=±lOmA 

Va1s=3V, Va2s=O, Ta=0~55°C 

Fig. 3 

Fig. 2 ,,, - r · ') - .A Fio9~:!llJJ.U5E@lli'Rt 

CaIS Test Circuit 

r... 

Gt Input 

G ti- 50Q 

s O IOµS Hi 
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3. Drain 
4. Gate 2 (Case) 

JED EC 

EIAJ 

TOSHIBA 2-BP 

Min. Typ. Max. Unit 

- - 25 nA 

- - -25 nA 
------

- - 50 nA 

0 - 3 v 
0.35 - - mo 

----

I 
- - 2.5 pF 

- - 2.5 pF 

- - 0.3 pF 

- - 500 Q 

100 - - MQ 

- 0.6 2 µVj°C 

- 200 - r--:-- 500 -

Fig. 3 7- 1' .,, 7- :--' Y~Fa9lJJ.U5E@lll~ 

Switching Time Test Circuit 

Output 

!OkQ 

5V 

s 



Static Characteristics 

8 6 4 2 0 
7'- I- 1 · Y-;t.r.JlflEE. 

Vc1s (V) 

2 4 6 8 10 
I' v-{:;;. ·;-;t.rJJ~fE 

Vos (V) 

12 

.-~.....--,--,---.--,---,----,--,.-.--,-'J._---.;t.-~·~r-r-Jl2 

t--+--t--+--+---+--+---+-+---+--tl--r 
Common Source 

10 

t__i_l._J__J__L_J__L_L_~~L::::::l~~~~~~.:'-~:t:--.~l:::--J::::....l~=:b-OO 
8 7 6 5 4 3 2 1 

.Y-1- l · Y-;t.rJJ'ili'.EE Vc1s (V) 

lPOOOO 

10000 

~ 1000 

.,,: 

10 

1 
-25 

]I. 

Rorr-Ta 

V~s lOmV:oi 
Vc1s- 0 ~ 
Vc2s= 0 --j 

N 

rs,, 

~ 

0 25 50 75 JOO 
.Wl!ll ilUft Ta ('C) 

3SK38A 
In-Vns 

l . 
Common Source +--t---t--+---T--J-r---1 

lO Vc25=0 ~ 
Ta=25'C ~LJ___ 

Common Source 
t--t--Vos=6V ~ 

j 3 >--+--1--+--1--t--+--+-+--t-1-- Vc2s = 0 

t--+--•-+--+--+--r--t--t---;---i-Ta= 25'C 

1-- -l--il--!----'-1--t--+--t--1-- ·--J:::;;;~-t-.., 
I{ --i--i--r-
,'\ 21-+--l-+-l-+-+--+-t::;;;o!-F-+--+-+-t--t----I 
"' -i--~ 1--t--- -+--+v-t..-1"'=+--+--+--+---t---t--t--+--t----1 

;._ IL 
~· JZ 

1111 
i$ 

oif-
0 

5 

3 

~ 0.5 
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0.3 

0.2 
0.1 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 

I' H ::--'lltit lo (mA) 

Co-Vo1 

lo= 0 
f=lMHz 
Ta=25'C 

Cc,o, Cc1s 
···-

0.3 0.5 1 3 5 10 
.Y- I- :im'.11£ Vc1 (V) 



3SK38A 

1ok1=~~~-~~~~~E~~E~~~-~~~~-=i ~ Vns IOmV~ 
e--+_,___,__-.... .-_-_+r---t---t---+--+-VG1s =3V =i 
1---+---11---1---f----- ----+---+----1--+-Vo2s = 0 -i 

§ lk~~~~~~~~~~~~~~~~~~~ ~ ~ 

~ 
~ 

~ 100~~~~~~~~~~~~~~~~-~+~--I 
,__1--__ -·+---+--+--- - -+--··I-·--+--+--+-+- -t----1 

Jlilll!lil.\1ft Ta (•c) 

250 

200 

~ 
.5 150 
p.. 

50 

0 
0 
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! 

rs, 
[SJ 
~ 
~ I 

~ 
~ 
~ 

ISJ 
25 " 50 7o 100 125 150 

Jlilflllil.\1ft Ta ('C} 



~U~~PI~7g~:~.~~~3~~~~~~g 
SILICON P EMITfER UNIJUNCTION TRANSISTOR 2SH13, 2SH14 
05&5lt~:J'in:Jfl, -f.t{ IJ "7..,Y ~ IJ :fflfl, 9{ x-Jfl 
O Relaxation Osillator, SCR Trigger and Timer Applications. Industrial Applications 

Unit in mm 
• ~ilfrff£-C·--t: Vs2n10=55V (Max.) 

• '.ti:k'. L t.:JIDilUH'#-11:~.iJ~ L ;t T. 
• ?< -1 -. - @lfi'.;/H::. t i@ L ;t T. 

~::;k'.i:E'.~ Maximum Ratings (Ta=25°C) 

Characteristics Symbol I Rating i Unit 

~=- 7, 2 _.__ ~ ~ ~i_r~;::~-----1 -v;:~'()--===55 -~-1-----~v ------= 
,..... - 7, 1 . = ' "' ?< f,,,j i-§.[L: I v BlEO 60 v -· ·------- .. -··-----·1·---··- ----· -~---.--
~- 7. 2 • = ~ "'?< F.11'~1± Vs2EO 60 V 

--it~Ji'A= ~ "' ?< ·~m ,--!;~;,.-;:-;-------i-- ---A.--
-·-----------

= ~ "' ?< ~lfrE h 50 mA 
-------------·· ·-------- . 

~~m~ P 450 mW 

_JJf{lJ'.ff-l11fil-_=J'lt==================-1i-~'I·l-:-~st-g -.--------.--·I-~----_l_S __ 0·-=-==1_-._-_~-C-=----_-
i!!!:tH/;;l_/lt · -65~150 °C 

~~~!Iii¥¥-!: Electrical Characteristics (Ta=25°C) 

0.45¢ 

L Base (2) 
2. Emitter 
;t Base (l) 

.IE!JEC To-:19 
----

EIA.J TC-5, TB-SB 

TOSHIBA 2-SE 

Characteristic Symbol Test condition Min. Typ. Max. L~ni!__ 
-----------~~~-c-------c-------- ------- ---------c----

= ~ "' ?< • I ZSH13 I v v I -----1·---l--o_._z__ µA ~-/.. 2 Fa9JJE:~m 2SH14 EB20 EB2=-60 ' n1=0 1.0 

~ - 7. Fa9~m I ;~~~--~!_,_R_BB_o __ _, __ v_n_2_B1_= __ 3V_, _h_=_o _______ ,.--.-~~ ==- i~ ___ k_Q_ 

7.Jl /' f:t-7.lt* 1-i~~H-- '1/ Vn2B1=20V 0.47 0.75 

--=-~ ~-JI-fil_r'l_'f_:JJ_'~-EE-_---1 ~-~~~! VE(s~t)--V-B-,~~o=1ov·--.-r-E_=_5_0_m_A ____ ._o_._
4
-_
5
_--__ -_-~= 0f~ ---~---v== 

r}~~H- IB2Crnoct) 

-!::-. _--;, ,~-,-~-7···m-· ,·------;-1-;~~H- lp 

15 1----1--15 mA 

8 
6 µA 

-----··-·-------

1-~~i*-- Iv 

___ , ____ , __ _ 
1~-1---1--!·c!c- mA 

;ft,1~\'i'i'i:EE ______ l, __ -_-_zSH}~ V v 
I 2SH14 Vn2n1=20V ----:= I ~:~ , __ v_ 

* '11 iC J: fJ T~<D J: ? i<::.:71-91& Lmiflt::.iR~ L -C i5 fJ ;t-t. 
According to the value of ~. the 2SH13 and 2SH14 are classified as follows. 

** 7.?</'F;t7J:l:'11, 1::·-:1,~'ltEEVP:toJ:U~-.A2 -~-7.1Fci1'1¥'.J£Vn2s1 ltJX<Dl'tli*A-C*Eilf;/'L-C1,,;t-t. 

Classification I Color Dot 1----------'1/--·----- · -
Min I Max 

The 'I, Vr and VB2s1 are defined as following equation. 

VP='1/Vn2B1+ Vn 
;::. ;::. iC v D : = < "' JI • .....;: - /.. Fa9 ;r· -1 ::t- r G'.).j;:'.,{'fjrt11::;l[ft*90. 7 

V(25°C) 
2SHi3-R Red --~----

2SH14-R 
-2SH13~Y-------

Yellow -2-SH14-Y--
2SH13-G Green 
2SH14-G 

2SH13 
2SH14 

-

__ 0_:__~ 
0.45 

--O:S5--
0.54 
0.63 
0.63 -----
0.47 

---~ 

0.59--
--0.58-
-----·-·-~-

0.67 --
0.67 
0.75 

··-
0.77 

--o-:7_5_ 
------· - ---

0.77 

Where V 0 : Diede contact potencial difference between Emitter 

and Base (about 0. 7V at 25°C.) 
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2SH13, 2SH14 
2SH13-R VEai-IE 

14r--..----.--r--.---,.-r---;--r---r--i 
1---t--1---+--+---+-,J__] ~it J -

Common Base 1 
1211---+--+--+-+---lf-Ta=25"C" -~ 

~ 10 
l±J IH~-+-+-t--l--+--+-+-t---1---1 
la' 81-lll.rt+--t-+---+--+--!--+--t-t---I 

~ ~~H--+-t-t-+-+--t----t--t-1 
~ 6~ 
'( \.'~' 

i: 4~ VB2Bj"=25V-l--i--i 
'\ \'-.,_ ~ Ia, =20mA 

,, 15 

2 5-+-t-10 

0 

o.__.l---'--'--+---'-~'=-.._,,,,...~~ 
0 4 8 12 16 20 

.:i:. ~ ., ? tlit IE (mA) 

2SH13-GR VEai-IE 

t--t-+--+--+-t-+-+--+--+- -"'- ;<. 1 ~!11! -1 
t--t-+--+--+-t-+-+--+--+- Common Base 1-1 
>-+-+--+--+-<-+-+--+--+-Ta=25"C -1 

E 161--t-+--+--+-t-+-+--+--+--t-+-+--+--+--t--1 

~2Bl =25V---In2 =20mA 
I -j- :;...., 

[li. 10 
5 

-+- 0 

°o!,.-L-L-L-8!--'--'--~1~6-'--'--'-.....:24 

;q 7 ?tit I1dmA) 
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1±l 
)!I 
~ 

1--1---1---1---+--t--+-- Common Base 1-

11--1---1---1---t--+--+--Ta = 2s·c -

,.... 51-+1+--1---+--+--+--+--+--+--+--+--+--1 

E 
ID 
~ 

1±l ., 
~ 
..... 
t( 

J 
'( 

~ ,.. 
t! 

0 
I"" 

14 

12 

10 

8 

6 

0 8 l.6 

.:i:. ~ ., ? 'i!illE IE (mA) 

2SH14-R VEa1-IE 

f-f-t--+-+-t--t-+++-t-~TI l I I I I I_ 
>--+-+-+-+-+-+-t-t-+-t- -"' - ;<. t:I~ Jt!! -
11-l-++-+--+-+-f-l---t-+- Common Base I -

l+l-++-+-t-+-f-1---t-+- Ta= 25'C .=1 

l 

24 

4 
2sv~ 

~ 
IS 

2 

±± 
0 
0 4 8 12 1/ 20 

.:i:. ~ 7 ?fltlt lg (mA) 

2SH14-GR VEa1-IE 
20~~~~~~~~1-~11-~11--.-.r. 

t--t-+-+--+-+-t-+-l--t- -"'-.A 1 ~Jt!! -
1-+--t---t--t-+-t-+-+-+ Common Base 1 
t--t-+--+--+-+-t-+--+--+- Ta= 25'C E isir-+-+--+--+-t-t-+--+--+-t--t-+--+--+-t-1 

j ~~>+-+-l-+-+--+--+-ll-+-~-+--+-l-+--+--< 
~-+--+--+-+-t-+--+--+-+-t-+-~-1--t-­

l:!l 12~1-+-+--+-+-t-+--+--+-+-1-+--+--+-l-I 

~ r_\~~~\-t--11-+-t---+--+-ll-t--+--+-+-l-t--t-t 

51-HO 

v 



}p-VB2B1 

100 

< 
..3 
.21 

Jl$ 
1lm1 
Jai 

"' I 
:,, 

~ 

fr: 
N 

II 
"' ~ &E-< 
~ 
"' .2 

B1 

50 

30 

10 

5 

l---+--+---1---1--1-->-l--H- --<- ;<. lj~Jil!. --1 
1----+---+--+--+-+--~-+-1- Common Base 1 ----1 
1----1------1------l --- --+-C- - t-- Ta= 25 ·c-- '--I 

+------- -
1---1---1-+-+-+--1--+-+-l-------------f---+--I 

I---+--~ -+--+--l--+--+-+--l-------f----------1---1 

L-----L--l----1---1--1-- _ I :S f--- __ _ 
::-_~+--

I----+---+---+-+-+-~-=:_--~-:.'-=---=---=----=--=---r-~~-
1 5 10 30 50 

.-.:-:z.r•l'lli'.1± Vs2B1 (V) 

200 

T I/ ', 

150 

---t--t-t---r-- ,--W K 
l--t--l--t--1---1---l---l-+--+--l / ]7_ - - - - - ''' 

!ZLi- -t---+-- ----1---+---l-+--l 

v -
100 

sob:'.::: 
-50 0 50 100 

JliJfllliJ\lt'l'. Ta ('C) 

!jj{'f@lijlf§tl Application Circuit Example 

(l)~§Jf~)J.li'.§E1i~ Hybrid Multivibrator 

2SHl4 

i.117J~l.1'.Jf3 Output wave Form 

0. 3s 0. 3s 

11 ·· fl1sv 
Vo~ L_j l__ 

!OkQ 

OV --Time t 

Vol_JLJ15V 

OV -Time t 

150 

20V 

Vs 

K 
I 
< 

2SH13, 2SH14 

\_j_J;f t rT IJ_I 
I- --111 "'lj--tr.> t-- ;:;f--t-t-~f,_,_-+--'-_j__J 
I-+-,__';' rr 1---i u_ 

0 rr -r ~~+-~~---l--l-~--11---1--1-J--LJ 

H---i l -/-t-lr-+~f---+-~--l--J 
Sr-t--1+--tt--t--11----1'-+-+--+-l/~I +-+-l--+--+~ 1-ll 1 J --- ---'-'.-:Z.lj));Jtll 

I-- +-- - [ f [ / - I Common Basel 
1-- J 1r+17+--1--- Ta=2s·c 

o IT 1 
I'-- i-- t-- r----11 -H- --1---~/1---
- rr rf +- 1 11 ' 

j ~ -u 1-Fl-----J---j17-++--J---J 

1 t 00::--'~~-4,___.~--+-+---'---'-+--1L2--L+-1-J~6 

fo 2 (mA) 

~:<$:5iM!HHi IBI iji 
Basic Relaxation Oscillator Circuit 

(2).:i=y.y /?~ 3 / ~7 /yA.?7(;:J:~ S.C.R 
O)g~Jllfft:fflilii]~~ SCR Phase Control Circuit Used UJT. 

(c) ====\ ~~ 
- 1a;tr1ut 
-U'\'r.ijt 

(d) :\ [)\, [)\ [} l, 
,_ ---· -----· , _____ • _i 

BE/UHtLB:: 
B-E Voltage 

DE/t~'fJ.LEE 
D-E Voltag• 

FE):J]'f!LII. 
F-E Voltage 

H~ii''lCEE 
Load Voltage 
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2SH20, 2SH21 ~u~~PI~,9~~-~-~=~~~~~a~l-5~~A9 
SILICON P EMITTER PLANAR UNIJUNCTION TRANSISTOR 

0~5!Ue:Ji~ffl, -l:t 1 1J A 9 !- IJ :tfffl, 91 ""<'-ffl 
O Relaxation Ocsillator, SCR Trigger and Timer Applications. 

• ~lli:tre--t: VoB1=3V (Max.) 

• =" ,, 3'~m'.mn:1J,~1,,: ho=O.l11A (Max.) 

• :Je:flll:~Jl))jj(;iJ:J.1:1,,: h=3.5µA (Max.) 

lv=6mA (Min.) 

• 'ft:~ L t-:J\'fl~~tRf1~~7.K L 'i--t. 

~::k~~ Maximum Ratings(Ta=25°C) 

Characteristic Symbol 

"-;<.2 · " - ;<. 1 F129'l'®':EE VB2B10 
---~-----

"-;<, 1 • .:r:.. ~ ,,, 31 Fs1'l1lf.EE VBlEO 

"-;<, 2 • .:r:.. ~ ,, 31 Fs11'ltEE VB2E 

--Jt!Vlll'l=" " ?i 'iltm hcpeak) 

.:r.. ~ ,, 31'&tm h 
-------

li'f~:f.1\19': p 
----

J*irt'lllful.l:t TJ 

ilfi:f¥iffil.l:t Tsrg 

Rating 

55 

60 

60 

1 

50 

250 

150 

-65~175 

~5ni¥-J!J4'11: Electrical Characteristics (Ta=25°C) 

Unit 

v 
v 
v 
A 

mA 

mW 
oc 
oc 

Characteristic j Symbol Test condition 

.:r:. ~ o/ j1 · " - ;<. 2 Fs1~1'ltm 
·--· 

IEB20 I VEB2=-60V, IB1=0 

"-;<,f"19fft;:J1i: RBBO VB2B1=3V, h=O 

;<,31 :/ F::t7J:G* 7/ VB2B1=20V 
------···-

::r.. ~ "' 31 J'l'&;t11~EE VE(sat) VB2s1=lOV, h=50mA 

1:::0 - !7 A~Vft 12SH~ 
2SH21 h VB2B1=20V 

i=t,\i\m:m 
I 

2sE:20 Iv VB2B1=20V 2SH21 
i=l-,\\\1'§'.EE Vv VB2B1=20V 

901'$ lli 1J m'.EE VoB1 I Fig. 1 

•· 71 K. J: CJ T*CI) J: ? K.:51-~ L:Il&b*i.K L -C zi;.i CJ -:J:--t. 
According to the Value of ~. the 2SH20 and 2SH21 are Classified as follows. 

Classification I Color Dot I 7/ 

Min. Max. 
2SH20-Y Yellow 0.70 0.80 2SH21-Y 
2SH20-GR Green 0. 75 0.85 2SH21-GR 
2SH20 - 0.70 0.85 2SH21 

~ffiI*Jfl 
Industrial Applications 

Unit in mm 

" 
"' :'1 
1 N 

<ri 

c 

0.45¢ :ii1 ,_ 
oi 

T 

1. Base 1 
2. Emitter 
3. Base 2 (Case) 

JEDEC T0-18 

EIAJ TC-7 , TB-SC 

TOSHIBA 2-5M 

Min. I Typ. I Max. Unit 

- -

4 -

0.70 -

- -
- -
- -

6 -
4 -

- -

3 -

B, . 

-0.1 I µA 
1-----·-

12 I kQ 
---------

0.85 -
-~-----

4 v 
-~-----

3.5 11A --~-

4 
-

mA - I 
4 

I 
v 

I - v 

Vou1 Test Circuit 

\0-;7 .<!!. 
Peak point 

.::.::1~vo: .:r.~·1Y ·--<-;z.r.~1'1 ;t-f'C7){Ji'~otilH~o.7v (2s·c> 
Where Vo: Contact potencial of DiOde Between Emitter 

and Base is about 0.7V at 25°C. 
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RBBO T. 

2 
H'Vs,s,=3V 
1-IE=O 

0 lL 
0 

17 

8 

2 
-80 

l7 
]7 

)7 

I/ v 
J7 

17 
1-d 

1...-

J J 
40 0 40 80 

Jlllll!lill.~ Ta (°C) 

Iv-Ta 

14 ,--,--,--,--.----.---.-----­
f"";;;::t--t---1---1--.)... .-.:.- .A:jJUt!!l T 
~ · Common Base 1-

12 ~ 
""'\ 

IB2(mod)-Ta 

.111Jll!lia Ta ("CJ 

120 

!' 
..!; 

~ 
liHi' 
.llJ~ 
-\'\ 
I 

:u 
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0 .8 

0 .6 

0. 4 

0. 2 

2SH20, 2SH21 

ls2(mod)-VB2Bi 

lr-T. 

N-t-t--t-H-+---+-+--U_j_L'.-.:-:!__] 1lt~ :r::· 
N-f-j--f-H-+---+-+--U_j_J-~ Common Base 1--j ·Vs,s,=20V _ 

" i 

octltti-t-t-+t++--t-t-f-+lIIJJ 
-1°'00>-"----'-=to50J1-.L...l-iJ_.1_.LJLJ,;_L__l_l...JJ=I::CJ "' 0 50 100 150. 

Jlllll!liil.OC Ta (°C) 



2SH20, 2SH21 

4.0 ~::::::::::~:::::::=~==~::=~~~-""'~ ..... _-;t..~l~jj!-.J:1!!-r-....-
f-+-l-+-+-+-+-l-l--+-f-+-l-+-+-t--t-t- Common Base 1 

IE=-50mA 
f-+-+-t-+-t-+-+-+-+-+-+--+-t-t-i-t-r i 

3. 2 f-+-l-+-+-+-+-1-1--+-f-+-+-+-+-+--t-t-+-t-t-+-t-t-+--I 

0. 8µ_J_.1.-J....J_.L...l-L...L.L...L....L.L....l±..J......J.,..,..L+'-:-'--'-"'-':::-:! 
-50 0 50 100 150 20( 

Jlill!llil1131'. Ta (°C) 

~ IZ 

~~~$r--+-
~ -10-'~~~~~~~~~~~~~~~t/~~~~ ~ E ~ 

; I ?-VZ 
:1 -10-' i Vl7 
~ ~~-t--€-~-_,~~~-~~~~~~~~~~=i~-~~~ 
y _1-;=t.~-~~lZ~A~lZ~1--+---+--t---1--f---+--+--1 

~ -10-'~~~.....dmv~A~v~~·~~i=~_c,~~~~~~~~ 
>l f'!ZIZ 

I ~-+,.7'-+---i--1--t--1 ··--·--j---+-t--+---+--+-1---j 

-10-1o:c-~ '1---=7---'--'----'---'--'---'---'---'-"---+--L__J 
o n ~ w ~ loo 120 140 

lliJlll!iU Ta ('C) 

Vv-R,, R, 

O'LI-LI-J-<----1-L-L...W-LI-LJ__-.l__..l-L-l...J....U..U...--+-~ 
5 10 50 100 500 lk 3k 

E 
rE 
~ 

l±l 
llmi1 
-R 
;fl 
!I!! 
~ 
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10 See Fig: 1 
1---1--1---+---1--+---L--L--L.-"<- ;t.. 1 jj!J:1!! -

8 
-;-..... Common B.ase 1 

6 

4 

2 

a.___.__--''---'---'--'---'--_,____._ _ _,____,__'--~ 
--80 -40 0 40 80 120 160 

lliJll!lil1131'. Ta ('C) 

Iv, V v-Va2B1 

--<-;t.. ljj!:I:@. 
J---+--'---'--'----'---L--1---- Common Base 1 

-+----Ta=25'C -

0 5 10 15 20 25 30 

lv-Ri. R, 

I 

~~ Ta=25°C Rz 

..::.20V 
R1=0 

""' 
1't- R1 

140 

120 

100 

,........ 1' 

' ,...... 
~=O 

K 
"S 

'!'-- K 
0 1"' 

"}... 
0 

10 50 100 500 lk 3k 



2SH20, 2SH21 
P-T. 

100 ! i ! j_ ~,- T I 

'11 1{-I I 
c-+--j_~, -l-1-"-· i J_ I t3:.+--+-I ~~··-~_, __ , 

o 1 ' l I r--rr:+---rc-.rr:::-,,___,r----1---+-I -----1 

0 40 80 120 160 200 
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OS14 if&v=~kPNP·~~·-7*~~5/~~9 
GERMANIUM PNP ALLOY JUNCTION PHOTO TRANSISTOR 

O*tlUl~.,m. *'rl~ttlk!ilt!f, El j}J$1Jflll!iltftf, ~'iHHllRimffli, ~9Ht1lifl'~!ilt-. 

~-~-. ~~*~-~~~-~ ~*~1:.-•~~~m~~L*~ 
O Photo-Electrical Applications 

·-

• J'tmtm:0>;k~1,, : IL=2.5mA (Min.) (L=500lux) 

• jl11j~tl( \1 v-O)~Fofj.'ml/Jt<:.~ L '!-t / Suitable for relay driving. 

• ~:!li:~!t'.lt 0.4~1.9µ -C, ~:!li:*91.5µ -C:liltil11i~Jt'.~~L'!-t /Sensible 

wave length: 0.4~1.9µ and peak value at 1.5µ 

M:::k'.iE*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:z v !' ~ • -"- .Ar~mr:EE Vcao -40 v 
:z v !7 ~ • .:r. ~ ,. ~ r.!l'm:EE VcEs -30 v 
:z v !7 ~ • .:r. ~ ,. ~ f!il'ii!EE Vcoo -20 v 
.:r. ~ ,. ~ • -"- .Af!il'm:EE VEBO -12 v 
:z v !' ~ 'm:t!!E le -50 mA 

.:r. ~ ... ~ 'm:t!!E h 50 mA 

:z v !' ~ :tJ.11'.: Pc 150 mW 

~fifffillfil.Jt: TJ 75 oc 
f*ff'.llfil.Jt'. Tstg -55~85 oc 

\i5t't~*l=1~ Electrical Characteristics (Ta=25° C) 

imraI~m/f 1J-:.-
rndustria1 Applications 

Unit in mm 

0.45¢:$2 
1 . 3 

5.08,l 

1. Emitter 
2. Base 
3. Collector(Case) 

JEDEC -

EIAJ -

TOSHIBA 0-8 

Characteristic I Symbol I Test condition I Min. I Typ. I Max. I Unit 

Jffi''m:t!!E ln(ICEX>) VcE=-6V, la=O - -250 
VcE--6V, Ia=O, L=500lx - -~ J'C'm:t!!E IL 
fSllfil.tl( (Color Temperature) 

~W\!(j:)'f; L '(> li\fT Jla~i§: faL 2854° K 

L'(>li\ITJl\'J~i§: fab VcB=-6V, Ic=-lmA 

~:7\:;~/l'.~1i 
Spectrul Sensitivity Characteristics 

3001,---,--,--,--,--,--,--,--,--,--,--,--,--,--,--~ 

~ $ 
;}--+-iiJUJ\:;11*:-+---;i. t--t--t--t--t--t--t--l---l 
II*: visual Ii!! 

1 ultra viol~ .l. .l inh-a red . 

~ ~ ~ ~ ro~u~u~~oo~~ 

:)\'.;lit~ <Al 
Wave length of light 
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-40 

-3 5 

-3 0 

5 

0 

5 

-1 0 

5 

0 

ki k:'.1 

10 -
800 -

lc-VoE 

J. J. 
"-<·1:9~111!1-
Ta=25'C I= 

-3000 

' -2500 

,2000 

' 
\ 1 00 

H 
\ 

\ 

' 1000 
< :J v? ?Ill~ 

' Pc '!50 mWl:1 

- 500 
1-

In=O_.lux H: 
5 10 15 20 25 30 
:Jv'l? •.X.l.•dJ!lllltl± Vc,(Vl 

µA 
mA 

kHz 
kHz 



t~ftil!f<li:!M'tt 
Directivity Diagram of sensitivity 

---l'l It--

lOO~~~~§EEEEEEEEEEi3 t="-;. ''"'~ll!! 
sol:= VcE-6V 1-Is=O 
SOf- Ta=25'C 

z 

1!--!--L-L.-.L-L-J--"--l-l-J..-l-.L--'--'--'--' 
400 800 1200 1600 2000 2400 2800 3200 

16 

~12 
~ 
-lK 
:!fl!i 
... 80 
~ 
~ 

n 
'tr4l 
it 4 0 

0 
D 20 

J!!Ult L (Ix) 

~ 
[\] 

K 

~ 
\J 

K 

'Sf\" 

'J 
40- liO -sir 11 0 
Jli!Jl!IUTa ("C) 
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100 

80 

20 

0 

< 
~ 1 

t~ftil!f<li:!M'tttlii7:::~ 
Directivity Diagram of sensitivity 

7 f \ ,11 ~ v \ 7 .\ 

1l ~ p ~ 
I \ I 

t \ 
15· lO' s· o . s· 10· 15' 

1I!It (') 

J· o. 7 
ll!l o. 5 ... 
!ii' o. 3 

0.1~~~ 
0.051--+--l--+---l---+--+---t-i 
o.o3.l-__,2J.,,5-...J___,sJ.,,5-..1-.---.4,i,.s _..1-_5t1s--' 

.llJl!illllt Ta('C} 

OS14 

--j 



OS18 ~U~/NPNttM•~~?*~~7/~A~ 
SILICON NPN DIFFUSED JUNCTION PHOTO TRANSISTOR 

0:1\:'l~N~ffl. :11:'1htttlciiitlll, El lbl6111filliiitlll, w9~i!;§Fa, w9~1!¥¥iiiltlll, 

~-~~ ~¥*~-~~~-~ ~*~~/~~~~ffl~~L~~ 

;mraI~ffl?' 1J-:.-
Industrial Applications 

O Photo-Electrical Applications 
Unit in mm 

• ll!'fi1'j5fttit1j'~"': Io=0.2µA(Max.) 

• i'ifilffil ~ '"(~~t;::ilJff L. ~ i"" /Stable Operation in the high Temper­

ature. 

• rBlftl'&'i!llJi. 0.3~1.1µ -C:, 7B!ft*91µ -C:Jili'ifi~!l'.~ff-L. ~i"" / Sensible 

wavelength: 0.3~1.lµ and peak value at 1.0µ 

•*~~ Maximum Ratings (Ta=25°C) 

Characteristic I Symbol Rating Unit 

::i v ~ Pl • ""' - ;7, ri.ima: I Vcso 40 v 
::i v ~ pi • .:r. :: "' pi fM:ltliEE VcEO 30 v 
.:r.:: ,,, fl • -""- ;;t,fl,it!tEE VEBO 5 v 
::i I/~ 3't@'.i5ft le 20 mA 

.:r.:: "'P'tlii5ft IE -20 mA 

::i I/~ P':jjl~ Pc 400 mW 

~ifmllffilll: TJ 150 oc 
f*fflffil!l'. Tstg -65~150 oc 

f!Uuat.!*¥1$ Electrical Characteristics (Ta=25° C) 

0.45¢$2 

1 . 3 

5.08¢ 

1. Emitter 
2. Base 
3. Collector(Case) 

JEDEC -

EIAJ -

TOSHIBA 0-8 

Characteristic I Symbol I Test condition I Min. I Typ. I Max. Unit 

llfftliVIE 

Jf(;1[VfE 

!l£Wl!JJ'f; L. '(> ~ mlrB!~ 

r 7 :/yV a :/mJrBl~ 

32 

28 

24 -

20000 
24009 

:EE f,22000 

+-111woii 
16000 
14000 

120 
,.., 

; 16 

• ;fl 12 

12000 
8 0000. 

6000 
4 4000 

0 

Io(lcEo) VcE=l2V, ls=O -

~ 
0.2 µA 

VcE=6V, ls=O, L=500lx IL ~lffi\.J:l'.2870°k 50 600 µA 

foL VcE=6V, ls=O, L=500lx - - kHz 
~lffil/:l'.(Color Temperature)2854°k 

fT VcE=lOV, h=-lOmA 50 - MHz 

IL-VcE (Low Current Region) 

--<.-;<.lllJtill: 
Ta=25°C 

-

-

L- 0 lux. 

3.2 

2.8 

2.4 

< 3 2.0 

*' 1.6 w 
* 1. 2 

0. 8 

0. 4 

0 

--<.-;<.lllJtill:= 
Ta=25°C -

2000 

1750 

ii_OO 

1250 

1000 

750 

500 

250 
L o lux 

0 4 8 U H W 24 g ~ H 40 
::J v?? · :r. ~ ·1?ro17ltl± VcE (V) 

8 U H W 24 g ~ H 40 
::J v?? · :r.·~ ·y ?ra1l'tl± VcE (V) 
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:;;: 
._§_ 

,=! 
;j!l I 
~!¥ 
;\; 

o. 5 l--+-+-+t;7"-~-+-+-+-1---+--+--r--1~~j--+--

0. 3 

0. l 

7 v 

400 800 1200 1600 2000 2400 2800 3200 

rn1i:t L (lx) 

~:]t;J:&Jl~;f·ii 
Spectral Sensitivity Characteristics 

Vi< l--+-+-+--+--t-+-f--+­n 1--+-+-+-+--j---1-J.--~-I 

0.1 ...!. I I I _l 

IS: 
~ 
(.) 

500 

400 

"' 300 
« 
!l!I 
~ 

~ 200 
n 

M:1 
:ft 

100 

0 
0 

2000 6000 10000 14000 18000 

:Tti!tl\t (A) 
Relative Sensitivity 

Pc-Ta 

~ 

~ 
JS; 

~ 

25 50 75 100 125 150 
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..'; 

"'11~-
~ 0. 5":+-f--F-

0.3 

0· 010~-'---L-f40,--"--"--~so-'--~..,1'*'20:-'--~""1 so 

ml!miiii:.a Ta ('C) 

:fl1iftilre\l<Jl~;f·!i:fJL\:k~ 
Directivity Diagram of Sensitivity 

OS18 

12 Or-r--.-,.,.--.,--,,,--,-,-.,.--.,-,--,,-.,--,1,...1.,.--J,-,-,.-, 
~+-+--1--1---1--ce--1--+-1--1--1--1--+-1--+ T F 2s ·c I +--

1 OOl!--l--+-+-+-+-1--+-+-+-c0-+-1-+-+--+-+-l·--+--+-I -+-+-I 
1Y1 ~ I ~-r-+- -~+--•~K··~ -~ 

~ 801>-+-t-+--+-+--+177'11--+-+-+-1--+-+-+-lf'\'r+-f-+-t--+-+-1 

v '\ 
: 601--+-+-+-+v-A--+-+-J--1--+-+--+-+--1--+-+-l"'<+-+--1-+--l 

I-+-- V 
0 v 

0.~1~0-'--"'--'-"--lr--"---'-1--+-+0-'-+--1--.1-!--+-+-..t_1--+lO.-J 
fiJ J1f. (") 



M8825 ~U~~NPNI~9~~7~~~-~%7~~~5~~~~ 
SILICON NPN EPITAXIAL PLANAR PHOTO TRANSISTOR 

o~~~~m·7-7~~~9ffl·~-r~~~9ffl 

o~~:Jt~t~~fi:. El !Jlffi!J1f!ll~ilt #9~~;m1~. 

#9~~1UliHl~fi:. ~ ;;t--lt 1 ~······ 

O Suitable for photo-electrical conversion 

• ~1NJJC:-i'" : C: 1v%7i-fill~/small package 

·~ffe:~JJ'.lt0.3~1.lµ C:-~ffe: 1µ )l(Jn·etm:iW:i~IJ'.~~Lii". /Sensible 

wavelength: 0.3~1.lµ and peak value at 1µ 

•*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::i v 7 !J • .:r- ~ .,, !J rf'l911EE V CEO I 35 I v 
.:r- ~ .,, !J • ::i v 7 !J rf'li·~EE VECO I 5 I v 
::I v 7!;l11V1E Ic 20 mA 

::z v 7 !J1~9': Pc 50 mW 

~ilfflllfiil.IJ'. TJ 150 oc 
f*ff'.lfiil.IJ'. Tstg I -65~150 oc 

f!Un~tfffl: Electrical Characteristics (Ta=25°C) 

Characteristic \ Symbol \ Test condition 

::z v !"I !J • .:r- ~ .,, !J rf'l1~fk11EE BVcoo Ic=0.5mA 

;r. ~ ')I !;l • ::i v !"I !J rf'li~fk11EE BVECO h=O.lmA 

lllif~VlE h(IcEo) VcE=30V, H=O 

J'£;1(j'jjE h 
VcE=3V, H=20mW/cm2 

VcE=3V, H=2mW/cm2 

::iv(l!J·.:r-~ .,, !"I FCt1Jlii!'f!J11EE VcE(sat) Ic=0.35mA, H=20mW /cm' 
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:im{~I~JH 
Industrial App!ica tions 

Unit in mm 

1· 

1. Emitter 
2. Collector 

JEDEC -

EIAJ -

TOSHIBA 0-ZB 

I Min. Typ. I Max. I Unit 

35 - - v 
5 - - v 

- - 1.0 µA 
·---

0.5 2 - mA 

- 0.2 - mA 

- I - 0.4 v 



In-Ta 

H v ~ =1301--tt--+T-t--+-+--l--+--l·----J--j 
IO'p H~·o (mW /cm') 

v 

,;f- --t-1--1-1-+--1 

10 ~-~r3=+~+-=~~: ~3:;_; :~ ~-c,~~c: 
7 -- - - - +-_:::1-:=.::--=t=t::= 

~:C---'-;2~0-'--~4~0-'--~a~o__J__s~o--1-~1~00,--J--1..J.20--1---1140 
118ll!llll.il!'. Ta (°C) 

~*~l.tffl1i 
Spectral sensitivity Characteristics 

~ 301--+--+-~'~-' +if--+---1-1----1--\-\. M8825-l---+--1----+~' ---1 

/ /\ \ (Si) \ 

~ 
II!! 
Iii 
:Ii< 
!/IJ 

I 

2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 

:>'ti&:l<: (Al 

Relative Sensitivity-f(Saturation region) 

140 

12 0 

100 

80 

60 

40 

20 

0 Kt t t -
0.3 0,5 3 5 10 30 50 100 300 

Jlilill:I& f (kHz) 
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M8825 

< .5 0. 5t----+---+-+-J-J,of-~--.L----1---l--LJ_Ll_[J 

o. osi---+-+-+++++++--+---J--1--J-j--W-I-~ 

0.03;-l ---'--!c-~O-L.LLJc-110--.l__-3L0--1_..l.50...U'-L.l.JlOO 

~i~4Hl H (mW /cm') 

IL-radiation angle 

01---+---
Ta 25"C, VcE 3V~ 
H 20mW/cm2 

51--t--+---+--+--l--+--f---ll---l-fe.il<l1!'. 2870"k 
1---1-+-+--J--+--t--+--l-J-(tt l )Jtill\IO Ii<' '11'illiJJt--f 

3 i:'ii1*"1!l'.lll -j 

0.1 

12 0 

10 0 

80 

40 

20 

0 

16 12 

-1-H 

-8 -4 0 

1.rn1~!1!'. <» 

Relative sensitivity-f 
(non staturation region) 

·---~-~- t--.,_ 

!'._ 

12 

.;.;;~ 

~ I- KN 
'"'~" '' ~:sJ '\! Y1 ~- V 
(GaP) f\J N ~ ~ '\! 

.~ "\ Out t\. '\J !'._ 
R OSC 

(it) l L di ~ [S ~z MBB2H~:>'t1'1 ~- P(GaP) 1,1rdlflllt-::i ~ 1< i\. '*1 J 
Ii lmmti'<>. J 

T ~1a P(G·1t1t1~f ul!1 
0.3 0.5 3 5 10 30 50 

Jlilill<I& f (kHz) 

16 

100 



M8825 

t.-H(LED) 
(Example) 

1000 

'·~•t }~;~~ w 
500 (i'E) (GaP) Out 

M802~-JEJ\';;11 .-1__ ~(GaPJro11r.11 RL osc 
300 ~lilmml:To. 

l!;J\';?"1 ot- f•(GaP)"llFli-:if'.l:i"o. 

100 1! k 1'N 
20k 

...... 50 

~ 
:;;: 

: 30 
-"i 

10 

3 

' 

!OOk 

J_ N 

~ RL-lkll 

1':~ 
~ 

0.5 10 30 50 
l!;!\';!'1 ot- ~(GaP)iil\tf:ll: H (mW/cm2) 

·L-H 

5000 
1-- 1:=2s·c I I z 
1--:l'tiW. !T! f!iill.lfl'. b'2854°K !T! v 

P#l~::klll!m!TJ;f§fl!l t;J; l.. L 
3000 

1--:l:i"b'. 711v:1!T!ftJ't 

1000 

500 

300 

100 
1 

l\i.\11:~1~.J: Hr'fJH.-.., ~ t~!lli·l<tt;J;L. :l: To it 
L 

z 
L'l 

/ 

5 10 30 

~M:!il: H (mW/cm•) 

50 100 
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t,-H(LED) 
(Example) 

1 lk 

3~'-'-'+-~..J......-±----'--!c-"..L.L~~---'---,i,--'--,! 
0.5 3 10 30 50 

'iHiJ1 ot- V(GaP)fiiMt!t H (mW/cmz) 



Diode 

1N60·······································481 
1S32, IS33, 1S34 ........................ 482 
1S73, 1S73A .............................. 483 
1S13l4 .; .................................. 435 
1S1553, 1S1554, 1S1555· ................. 486 
1S1579, IS1580 .......................... · 488 
IS1585, IS1586, 1S1587, 1Sl588 ......... 490 
1S2091 .................................... 493 
1S2092 ······························ ...... 495 
1S2095A ................................. 497 
1S2460, 1S2461, 1S2462, IS2463 ......... 499 
182186 .................................... 502 

Zener Diode 

1S220-1S261 .......................... · 504 
1S262-1S303 ........ · ........ · ........ ·506 
02Z5.6A, 02Z6.2A, 02Z6.8A, om .5A, 
02Z8.2A, 02Z9.1A, 02Z10A, 02Zl IA, 
02Z12A, 02Z13A, 02Zt5A, 02Z16A, 
02Z1BA,02Z24A · · · · · · · · · · · · · · · · · · · · · · · · · · · 508 
1m, m2, 1m ........................... 511 
1S2452, 1$2453, IS2454 .................. 512 

Variable Capacitance Diode 

181650, 1S1651 ........................... 514. 
1S1658 .................................... 516 
1S2094 ............................ · ....... 517 
182236 .................................... 519 

> - ?~illJlB' 4 ::t- I" 
Meter Protection Diode 

1S144 ................. · ................ · · 521 

Trigger Diode 
1S2093 ................. · .................. 523 

:t.:f--+.t~4::t-r 
Mixer Diode 

181549 .................................... 524 
182187 .................................... 525 

Light Emitting Diode 

TLR101 (88115) ........................... 527 
TLR102 .................................... 530 
TLRl 03 ( 88119) · · · · · · · · · · · · · · · · · · · · · · · · · · ·533 
TLR104 .................................... 536 

Gap Light Emitting Diode Display 

TLR301 .................................... 539 
TLR302 ···································· 542 
TLR303 ................. · · ................. 544 
TLR304 .................................... 546 

7:otl-1'7'7-
Photo Coupler 

TLP501 .................................... 543 

-+.t-it7.'!I 
Thermistor 

om. om. om. om. om. oetA ...... 550 
J( IJ .A9 
Varistor 

M85 t 3A-D · · · ................ · · · .. · · ...... 552 
8301 &·R ....... · .... · ...... · · · · · .. · .. · · .... · 553 

?.-( 7 CJ iii" 7 ;:;,:_,;ir. '51 
Microwave Transistor 

2SC1193, 28C1236 .. · ... · .. · · · .... · · ...... 554 
28C 1200 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 558 
S1003A .................................... 561 
81010 .................................... 563 
S1071 .................................... 567 
81151 .................................... 569 
81166 .................................... 572 
81182 .................................... 575 
moo. 81201 .............................. 578 
81229 .................................... 581 
81230 ··· · · · ·· ······ · ·················· ··· 585 

74 7 CJiJi:~-1' ::t- I" 
Microwave Diode 

I:';:; ~ .-( ::t - I" /PIN Di ode 

S1253, Sl254 ............................. 588 
S3023 .................................... 590 

.A7".:t -;t'IJ 'jJJ( IJ ~.-( :>J-- I" 
Step Recovery Diode 

S3015A, 830158 ........................... 593 
83046 · · ............ · .. · · · · · · · ............ 598 
83053 .................................... 600 

J<779~4::t- I' 
Varactor Diode 

181551, 181552, 181556, 181557, 181558, 
181561, 181562, 181571, IS15J2· ........ 502 
83028 .................................... 603 
S3041, S3041A ........................... 605 

:t.:f--+.t:?'.-f::t-1" 
Mixer Diode 

S3006C, S30060, S3006E · · · · · · · · · · · · · · · · · · 607 
.... :YJ( •;t "9· .... ::t- ~· 

Impatt Diode 
S3019, S3019A, S3019B .................. 609 
88250, 88250A, 882508 .............. · · .. 611 

'jj;:;~.-( ::t- I" 
Gunn Diode 

S3020, S3020A, S820t ..................... 613 
S8202 ................................ · · .. 615 

7.-f 7 CJ i.Bl -*:!#1*-i!UI 
Mic'rowave Device 

'jj :--§l!:tJRft /Gunn Oscillator 

S-GXI, S-GX2, 8-GX2A .......... · · .... · .... 617 
S-GX3A .................................... 622 
8-GX4, 8-GX4A, S-GX48, S-GX5· · .. · · · · · · · · 625 
8-GX7 .................................... 627 

;ir.4 r'T 
Switch 

S-SXl ., · ...... · · · .... · · ........ · .. · .... · · 629 
it .:f-ii' 
Mixer 

8-MX2 .................................... 630 

Limitter 

S-LX2 ... · ·· .. · · · ............ · .. · .. ·· .... · 631 
!I )j1f llli! -';'­
Rectifier 

IN3193, IN3194, 1N3195, IN3196 ...... 632 
181643, 181643R,IS1644,181644R ······633 
IS1645, 181645R, 181646, 181646R ...... 635 
IS1647, 1S1647R, IS1648, 181648R ...... 637 
181829, IS1830 ........................... 639 
181834, ISl835 ........................... 640 
1S1837 (~liitJ::E) ........................ 642 
1St838 (~liitJ::E) ........................ 644 
181885, IS1886, 1St887, IS1888 ......... 646 
1S1890, ts1891, 1SJ892 .................. 647 
181941, IS1942, 181943, ts1944 ......... 648 
182233, 1S2234, 182235 ............ · · .... 649 
1822378 (~liitl::E) ...................... 550 
182615, 182616, 1S2617 .................. 652 
IBZ61, IOZ61, IGZ61, IJZ&t, ILZ61, 
INZ61 .................................... 654 
3CC13, 3CDI 3, 3FC13, 3FD13, 3GC12, 
3JC12, 3LC12, 3NC12 ....... , ............. 657 
3BZ61,3DZ61,36Z61,31Z61,3LZ61 .. · .. · · .. 659 
6CCl3, 6CD13, 6FC13, 6FOl3, 6GC12, 
61C12, 6LC12, &NCI 2 ................. · .. · 662 
12CCl2, 12CDl2, 12FCl2, 12FDl2, 
126C11, 121Ctt, 12LCll, 12NC1J ......... 664 
J5CCl1, 15CDll, 15FCll, 15FDtt ......... 666 
22CC11, 22CDl 1, 22FC11, 22FOll ........ · 669 
25CCl3,25CD13,25FC13,25FOl3, 
25GC12, 25JC12, 25LCl2, 25NC12 ...... · · · 672 
150LD11, 150NDll, 15DllDll, 150TDll .. -674 
150UCl I .... · .............. · ............. 676 
250UC 11 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 678 
300EX011, 300FXDl 1 .................... · 680 
300LOll, 3DOND11, 300ll011, 300TOll, 
300W011, 300YD11 · · · · · · · · · · · · · · · · · · · · · · · · 682 
50DHXD22 .... · · ........ · .............. · .. · 684 
800UD21,800Y021,800EXD21, 
800YKD21, 800FXD21 · · · · · · · · · · · · · · · · · · · · · 685 
800UD22,800YD22,800EX022,800YKD22, 
800FXD22 • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 686 
1600FD21 ... · ............................. 687 
1600EXD22, 1600FXD22 ...... · · .......... 688 

7' J < 7 ;:; y :i:: .Riilfllli!-';'-
A va!anche Rectifier 

ILE11, !NEil, lllEtt ....................... 689 
3LFll, 3NFll, 3QFll ........... · · · ........ · 691 
6LF11, 6NFll, 6QFl 1 · ...... · ........ · · .. · 693 
6FXFl 1 .................................... 695 
12LFll, 12NFl I, 12llFJ 1 .... · .. · .. · .... · .. · 697 
12FXFl 1 · · · · · · · · · · · ·· · ·· · ·· · · · · · ·· · · · · · · · 699 
25Lf11, 25NF11, 25llFl 1 .................. 702 
25FXF11 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 704 
50Lf11, 50NFl 1, 500Fl 1 .................. 706 



~J$1t:IU111:*~ 
Special Rectifier 

182C1, 1D2C1, 162C1, 1J2C1, 1B2Z1, 
10211, 1G2Z1, 112Z1, ..................... 703 

High Voltage Rectifier 

OR06NXZ31, OR06YXZ31 · · · · · · · · · · · · · · · · · · 710 
OR1NYZ41, OR1QYZ41, OR1TYZ41 ········· 712 
OR6UXZ31 ·· · · ·· · · ···· ·· ··· ···· ···· · ··· ··· · 714 
OR6JXZ33, OR6LXZ33, OR6QXZ33 · · · · · · · · · 716 
1N44A1, 1N52A1, 1N61A1 ·· ·· · · · · · · · · · · · · · · 718 
M9202-15KV · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 719 
M9242-10KV · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · 721 
S5092-4B ( /.. 1·;1 )··················723 
S5092-6A ( /.. 1·;1 )··················724 
S5102 ··· · · · · ······· · ··· ····· ·· ·· ··· ····· · 725 
S5103 .................................... 727 
S5104 · · · · · · · ·· ··· · .. ·· · ·· · ·· · · ·· · ·· ··· · · · 729 
S5105 ····································713 
S5106 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 732 

"f:t-1' I) .A 7 /"J'hyristor 
-tt.IJJ"f:t-( IJ .A 7 (SCR) 

Thyristor( SCR) 

SFOR2B41, SFOR2041 · · · · · · · · · · · · · · · · · · · · · 733 
SFlA 11-SFlA 11, SF1B11, SFID11, 
SFIF11-SF1G11 ·· ····· · · ···· · ······ · · ···· 735 
SF1A11A-SF1611A ······················738 
SF1BJ2,SF1012 ···························741 
SFI R3941, SFl R3041 · · · · · · · · · · · · · · · · · · · · · 7 44 
SF3814, SF3014, SF3G14 · · · ··· · · · ···· · ·· ·· 747 
SF5812, SF5012, SF5F12, SF5612, 
SF5J12 ·· · ··· ·· ·· · · · ···· · · ···· · ··· · · · ······ 750 
SF10812,SF10D12,SF1DF12,SF10G12, 
SF10112, SF10l12, SF10N12 · · · · · · · · · · · · · · · 753 
SF16812, SF16012, SF16F12, SF16G12, 
SF16J12, SF16L12, SF16N12, SF16Q12 ·····756 
SF30D11, SF30F1 I, SF30611, SF30J11, 
SF30L11, SF30N11, SF30R11 · · · · · · · · ·· · · · · · 759 
SF50012, SF50G12, SF50112, 
SF50L12,SF50N12, SF50R12 ····· ...... ·· · 761 
SF80D11, SF80611, SFBOJ 11, 
SF80L11,SF80N11, SF80R11, SF80U11 · · · · 764 
Sfl 50611, Sf 150111, SFl 50L11, 
SF150N11,SF150Q11,SF150R11, 
SFI 50S11, SF150U11 · · · · · · · · · · · · · · · · · · ·· · 767 
SF300G 11, SF300J 11, SF300L 1.1. 
SF300N11,SF300Q11,SF300R11, 
SF300S11, SF300U11 · · · · · · · · · · · · ·· ·· · · · ·• 770 
SF500U23, SF500Y23, SF500EX23 · · · ·· · · · · 773 
Sfl OOOEX22 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 77 4 

High Speed Thyristor 

SH5B12,SH5Dl2,SH5F12,SH5G12,SH5H12, 
SH5J12 ·· ···· ·········· ··· ···· · ··· · ···· ···· 775 
SH16812,SH16012,SH16Fl2,SH16Gl2, 
SHI 6H12,SHI 6Jl2 •·· · .. · .. · .... · ·· · ·· · · · · 778 
SH30D11,SH30F11,SH30611,SH30111, 

SH30L 11 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 782 
SH50011,SH50F11,SH50611,SH50H11, 
SH50J 11, SH50L 11 · · · · · · · · · · · · · · · · · · · · · · · · 785 
SH80011, SH80F11, SH80Gl 1, SH80H11, 
SH80J 11, SH80l 11 · · · · · · · · · · · · · · · · · · · · · · · · 789 
SH150011,SH150F11,SH150G11, 
SH150H11,SH150J11,SH150L11 ......... 793 
SH300011, SH300F11, SH300G11, 
SH300H11, SH300J 11, SH300L11 · · · · · · · · · 797 
SH400L23, SH400N23, SH400R23 · · · · · · · · · 801 

3\ll/.i(.;]"f:t-f IJ A. 7 ( I- 7-f 7 •y 7) 
Bi-direction Thyristor(TRIAC) 

SM2B41, SM2041 · · ·· · · · · · · · · · · · · · · · · · · · · · · · 802 
SM6814, SM6014, SM6G14 · · · · · · · · ·· · · · · · 805 
SM10014, SM10G14····· ······ ······ ··· ···· 808 
SM30012, SM30G12 · · · · · · · · · · · · · · · · · ·· · · · · · 811 

"f:t-( 1) .A 7.IJJ-7- t-.::i..= •y I-­
Thyristor Gate Unit 

GU-3A, GU-4A, GU-5, GU-6 •··· ··········· 814 
-tt--1' 11A.7.ltl"'JL-7.I-7:,.-;;r, 

Thyristor Pulse Trance 
TP-J ....................................... 315 

!llii'lt .A 9 'Y 7 
Rectifier Stack 

ISi 890 -2C2 -1S1892-6A2 · · · · · · · · ·· · · · · 817 
362C2-25N6A2· · · · · · · · · · · · · · · · · · · · · · · · · · · 818 

"f:t-1' IJ ;;i:. 7 .A 7 •y 7 
Thyristor Stack 

SF16J2H1 -SF300J2Hl l,j .................. 819 
SF16Q2H1-SF300Q2H1 
SF16J481-SF30014B1 }·· ................ 820 
SF80U481-SF300U481 

SF16J6S1-SF300JSS1 }···················821 I 
SF16Q6S1-SF300Q6S1 
SFR1614BB-SFR30014BB } ............... 822 
SFR80U4BB-SFR300U4BB 
SFR16J6P1-SFR300J6P1 } ............... 823 
SFR80U6P1-SFR300U6P1 

m~~~~~ =~~~~~::All}···· ............. 824 

SF8016S3, SF150J6S3, SF30016S3 ·· ···· · ·· 825 
~:f<i'ffl-tf"-f I} A.9 .A9•y 7 

Thyristor Stack for Welder Use 

BW2-2Z4-BW4-2Z11, CW2-2Z4-
CW4-2Z11, EW2-2Z4- EW4-2Z2, 
FW2-2Z4 - FW4-2Z2 • ·· · · · · · · · · · · · · · · · · · · 826 

Stack for Electron Tube Replacement 

SFI 6R12- lZl, SH5J 12-411 · · · · · .. · ·· · · · · · 827 
1&~7" :--
Heat Sink 

VG-204, VG-2058, VG-2068, VG-2078, 
VG-2118,VG-216,VG-221, 
YG-236, VG-237, YG-238, YG-239········ 828 

I 



if JJ.,"'<'=".7.L.R.::itmi:lf*§ 1 :;t- !<' 
GERMANIUM POINT CONTACT DIODE 

0-Ji&~)mJf:I OAM,FM~)mJf:I 

O General Purpose Application for Detector and Rectifier 

O AM & FM Detector Applications 

lil:;I;:~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

'It !Vllll:i.l8:'itEE VRM 45 
--· 

r~m:J.l8:i1[EE VR 35 

'It tV !i.!lll~ 'ltm hM 150 

3fL:it.J!l'fJ1rE'$'.i'J!E Io 50 

-it- ~'itm ( 1 ;frjl) !surge 500 

t~iffiil&nt TJ 75 
-----------

f*:f?&l!t Tstg -55~75 

~5nat.J*f•li Electrical Characteristics (Ta=25°C) 

Unit 

v 
v 

mA 

mA 

mA 
oc 
oc 

Characteristic Symbol I Test condition 
----

1111'!1".m 
--- ----

i!f.t~m 
-----~---

J:tif~ft 

!Jl!Em~l3i¥* 

* 7/ 
VoUT(DC) x 100(%) 

1.4XVi 

20pF Output 

h Vp=lV 
---

IR VR=lOV 

CJ VR=lOV 

7/ 
V1=2Yrms, RL=5kQ 
C=20pF, f=40MHz 

-481-

1N60 
Unit in mm 

3.1¢Max 

JEDEC D0-7 

EIAJ sc-1 

TOSHIBA 1-30 

Min. Typ. I Max. Unit 
----

R= 
- - mA 

- 75 µA 
0.8 - pF 

- - % 



1S32, 1S33, 1S34 if JL-~ = ".7.b.R.\tiM!%~l1 ::t- F 
GERMANIUM POINT CONTACT DIODE 

Oi®i:i$:J:iftA:ffl (1832) 0-!~UH (1833, 1834) 
O High Reverse Resistance Applications 

O General Use Applications 

• ~.ilfl:~:\1c-c:·-t : 1S32/Low Leakage : 1S32 

• !l 7 :/ e.' :/!I', 9 < ,,., ?<, ~i&:. giifVf[Jij : 1S32, 1S33/Clamping, Limitter, 

Detector, Rectifier Use : 1S32, 1S33 

• AVC, AGC, 9 ~ ,,,, ?<, ;r..1 ,,,, 7-, lfVIEJf:I : 1S34/ AVC, AGC, Limitter, 

Switching, Rectifier Use : 1S34 

~:k:lE~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
1S32 75 

~ ,..;_,)i'Ji.ilfl:~EE 1S33 VRM 120 v 
--r8"3"LI 75 -----

1S32 60 --
il[VfE.ilfl:~EE --1S33 -- VR 100 v 

--rs""3.!" 
---------

60 ---- -------~------
3f~!liifVIE'llVIE Io 30 mA 

----
--lt M!\111& 'llVIE hM 90 mA 

-------------
-it - :; 'llVIE c 1 :f1/) lsurge 300 mA 

- -------

I Nfflffil.Il't Tstg -55~75 oc 

~~Hf.J~1i Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition Min. 

VF=lV 4 

Uriit in mm 

3.1¢Max 

Cathode Mark ' 

JEDEC D0-7 

EIAJ SC-I 

TOSHIBA l-3D 

Typ. Max. Unit 
----------

mA 
-----------~---i-----i--..V'R=lOV 6.5----

1S32 -v--R= rrov,---------1----1------ ----90--
1s33 IR --v~==-ioov-- ---- ---;~;;-

-1s~ --V&=50V ___________ , 
µA 

-

-482-



if~~=~A~-~~*~~-~1*-~ 
GERMANIUM GOLDBOND DIODE 

Q)m~, ltJJ1!1'1J, H'f;JIJ~fi 
O Communication and industrial Applications. 

Oil!ii;lJl::;;r.1 ·:17 ~?'ffl/High Speed Switchimg Applications 

• Jlll't:IJ"'1%'11:t.i~.l.ill.•: VF=lV (Max.) Ch=lOOmA) 

•f/ffilT-rdl~itt.i~'J"~"': CT=0.8pF (Max.) (V&=6V) 1S73A 

:fil:*:'.iE:*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

--itA.M~'l'.EE l-1§~~i- VRM 2?-
30 

--·-

--It /vJi.J{Jllj{"f'tVlf IFM 360 
-----·-

3¥~~Vlf'i!liV1E Io 120 

-it- "''11'.Vli ( 1 f'JI) ls urge 600 

f~irmlt.lif.!t TJ 75 

~fj':tfiif.!t Tstg -55~75 

-~~*¥Mo Electrical Characteristics (Ta=25°C) 

Unit 

v 
·---·---
mA 

mA 

mA 

·c 
·c 

Characteristic Symbol I Test condition 

H!Jlfl:EE 

~-Vlf 

flffilrlhi~:1t 

~@]:fl~lh, 

9-r 
T 
A.1Jilli.Jfj 

Input Waveform 

I 1S73 
-1Sf3A 

D.U.T. 
!It illll ~ 
7-(;t-1' 

VF 

h 

CT 

trr 

o--n-o-11~---o osc. 

Cl 
0 
~ 

a 
N 

:t :,...o 
7--:J-7" 

IF=lOOmA 

V&=lOV 
V&=6V 
f=lMHz 

V&=6V 
h=lOmA 
RL=2kQ 
(Fig.1) 

~ 
o~ 

lll1JiU1 
Output Waveform 

-483-

1S73, 1S73A 
Unit in mm 

3.1¢Max , 

Cathode Mark ' 

JEDEC D0-7 

EIAJ sc-1 

TOSHIBA 1-30 

I Min. Typ. Max. Unit 

- - 1 v 
- - 55 µA 
- - 1 pF - - 0.8 

- 0.16 0.9 µS 



1S73, 1S73A 

1~7~~Imm~ 
0. 5 '--'L.L.1.--'-_._-'---'--'--'---'---'-_._....__. 

0 0.2 0.4 0.6 0.8 1.0 1.2 

.!llifltl± VF (V) 

trr-IF 

0.4 
Ta=25"C 

0.3 
~ ., 
.3 
~ 

:!!'. 0.2 
~ 12 

il?· 
~ 
IE! m 

0.1 

0 
0 10 20 30 40 50 

Jlli'ilti.t IF (mA) 

-484-

IR-VR 

~'ill± Va (V) 

35 30 25 20 15 10 5 0 

~~li~-WH~50 
8 ioo 



$.- •J :::i ::.-"1v--TW9" 1 ::t- ~ 
SILICON PLANAR DIODE 

o~~ ~• tt~••m o•v~~•~m 
O Communication and Industrial Applications O Low-Level Modulation 

Application 

• {J.tJ'ri:EE-C·O)J:ffi;h, ';'[VJEiJ'1l' ~ 1,,. 
h=300pA (Max.) (VF=O.lV) 

IR=lOOpA (Max.) (Vn=O.lV) 

• ft,'Af"fF.,,i¥flli:iJ>:k~1,'. 
CT=80~200pF (Vn=O) 

;&:;k:~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

-it!VJm~mEE VnM 

Wi:VfE~';'[EE Vn 

-it IV AAlll& ';'[VIE hM 

:>f:ley~VJE'i'[VfE Io 

-it- ~mvtt C 1 f'Jl) ls urge 

~iltmiffil.!!t TJ 

i*ff:iffil.!!t Tstg 

Rating Unit 

10 v 
10 v 

120 mA 

50 mA 

500 mA 

150 oc 
-65~150 ·c 

~~\1¥-J!M:1i Electrical Characteristics (Ta= 25° C) 

Characteristic I Symbol I Test condition 

lll!lrtEE VF h=50mA 

lll&';'[VIE h VF=O.lV 

~mm In Vn=O.lV 

Miff Fai¥f ii: CT Vn=O 

-485-

1S1314 

Unit in mm 

JED EC D0-7 

EIAJ SC-! 

TOSHIBA 1-3 

Min. I Typ. I Max. Unit 

-

~ 
1.0 v 

- 300 pA 

- 100 pA 

80 200 pF 



1Sl553, 1Sl554, 1Sl555 
0-~~iElfi~.ilfJH 
O General purpose Application for Detector and Rectifier. 

•lff~:fft9;;:ti>:k~1,,: P=lOOmW 

·ll~l!'.EElli'f:rti>1Jv~1,,: VF=l.OV (Typ.) CIF=lOOmA) 

·~it~itti>1]'\~1,,: Cj=l.3pF (Typ.) (f=lMHz) 

\:ft::k~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

I 1Sl553 70 
-'<!:A,,~1".EE ~Sl554 VRM 55 

; · 1S1555 35 
10§1553 60 

'[;!:~11'.EE 1Sl554 VR 50 
· 1S1555 30 

:-'<!: U~ll~l!'.EE IFM 300 

':>f jtj~Vlf 11'.Vlt Io 100 

-IJ"~ 'lll'.V!i (lsec) Is urge 1 

lff~:fft9;;: p 100 

~ittmllffi.~ TJ 150 

ilil::ff'.llffi.~ Tstg - 65~150 

•5«~!fi#M: Electrical Characteristics (Ta=25°C) 

~U~~I~9~~7&~~-~-*1*-~ 
SILICON EPITAXIAL PLANAR DIODE 

Unit in mm 

Unit 

v 

v 

mA 

mA 

A 
mW JEDEC D0-35 

oc EIAJ SC-40 

TOSHIBA 1-2F oc 

Characteristic j Symbol Test condition 'j Min. Typ. Max. Unit 

Jl~tlt.EE 

J!l!1".mt: 

~it~• 

300 

JOO 

0 

0 

,!:: I 0 

0 

0 

5 

3 

I 

.5 

.3 

·I VF 

I: lSl~~ 1Sl554 IR 
l 1S1555 

CJ 

~ 

~ 

Ta=SO"C 

25 

IL 

.I 
0 0.2 0.4 0.6 o.s 1.0 1.2 !. 

)[li'IW,!E VF (V) 

4 !. 

h=lOOmA 
VR=60V 
VR=50V 
VR=30V 
VR=O 
f=lMHz 

3 

f;; 
~ 1.0 
ij 

•lil 
{{J 
4n 0.5 
~ 

0.3 
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~ 

4 

- 1.0 1.4 v 

- - 0.5 µA 

- 1.3 3.0 pF 

fl1k~. 
Ta=25'C 

t-+-

12 16 20 

HEE Va (V) 



11J3 

2 

0 

l 

1 1 5~ ;!> 
181554 U::f 1st 55 ;t~~ 

y .H T 
11552 

1St5 ,'l.0 

1S1555 

~ 
--

-

-

w w ~ • w 00 w 00 w 
;J!:llt!E Va (V) 
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125 

10 0 

5 

0 
0 

-t- -

1S1553. 1S1554, 1S1555 
P-Ta 

25 50 75 JOO 125 150 175 
li'illl!Jil.\!j; Ta ('c) 



1Sl579, 1Sl580 
OTV7klfZAFcm 
O TV Horizontal circuit AFC Application 

• Dual in one case (Common cathoad) 

• ~ 70)~i~~ii>Y'tJ:\,': /':::,. VF=0.03V (Max.) 

/::,.Cj=0.3pF (Max.) 

:ft*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

-tt A-M~ms: 
1S1579 VRM 60 
1S1580 35--

Jl[V!E~ms: 
1S1579 VR 50 
1Sl580 30--

-1± A,J!&llll'i~V!E lFM 150 

f;fey~VfE~V!E Io 50 

-<r- c/~V!E c 1 t}I) lsurgo 500(50Hz) 

m:~1Jt9<: p 200 

~ittmllffi.i'lt TJ 125 

f;!j?;:ffllffi.J'lt Tstg -55~125 

~5{H1J.;J~·l1: Electrical Characteristics (Ta=25°C) 

Unit 

v 
v 

mA 

mA 

mA 

mW 
oc 
oc 

Characteristic Symbol Test condition 

ll!ll~EE -
i!E:~V!E 

-
~it~:I: 

ll!llJtEE~ 

~it~:ll~ 

VF IF=lOmA 

I 1Sl579 VR~56V IR IS1580 -yR,;30V 

CJ VR=O, f=lMHz 

LVF b=lOmA 

6.CJ VR=O, f=lMHz 

CrVR 

1--

0.51-+----t--t---t--t--+-t---lC--t--+---t--t---t--t--t----l 

0.3 -J-t--+--t--t--J--t----t--t---lC--t--+--t--t--J--i 

o. t o:.-"---:-4--'--:s~"---!:12,_..,.--=1<;;-6 --'---2:!::0--'--,124-=--L..-,2""s--'--,,132 

i!1!tE£ Va (V) 
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~ IJ ::J ::,...-:;i°l,.;-j-Jf~!Sf 1 :t- p 
SILICON PLANAR DIODE 

Unit in mm 

5.S;Max 

l.~11.21=i 
r -r-, ~ 

: 1 2 3) ~ 
' ... _. ,/ .. 
!. Anode 
2. Cathode 
3. Anode 

JED EC 

EIAJ 

TOSHIBA 1-SG 

Min. Typ. Max. Unit 

0.75 - 0.87 v 
- - 0.1 µA 

- 3 4 pF 

- - 0.03 v 
- - 0.3 pF 

I 
llfiiltl± VF (V) 



1S1579, 1S1580 

10-28=~~m~IIm t- Ta 2s·c 
H----4-+T_a ,__sor-·c-+-+-+--!- i;;\sso-+-+-+-

/ 
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1S1585,_,1S1588 ~u~~z~g~~7&~~-~B*1~-~ 
SILICON EPITAXIAL PLANAR DIODE 

o;mra-, lli!J~. ~~Him OiWif!i;i.11:7.17- "/ ~~lm 
0 Communication and lndurstrial Applications 

O Ultra High Speed Switching Applications 

• ?'f.~tit1j,~1,'. D0-7 CD*9 '/• CD-f*:Dlt. 

• lYFW'm::JJ:fjl9';:titjc~1,'. : P=300mW (Max.) 

• JQA:JJ~~ttti>J:: "'· : VF=l.OV (Max.) (b=lOOmA) ISJ.585 
• ~@)~~!illiJ>!J- ~ \, '. : trr = 2ns (Max.) 

• ftlfil-Tliriw:1:ti>1J'~"'· : CT=2pF (Max.) 
•Hermetically sealded miniature Glass package. 

:ll:k~*& Maximum Ratings (Ta=25°C) 

Characteristic \ Symbol Rating Unit 
1S1585 90 I 

~A...~'m:lE 1Sl586 VRM 55 v 1S1587 
1S1588 35 
1S1585 80 

fi[Q'\1'.lE 1Sl586 VR 50 v 1S1587 
1S1588 30 
1S1585 480 

~ A...liJill!A'\1'.Vlt 1Sl586 b11: mA IS1587 400 
181588 360 
181585 

150 
:ijl;Jey!fVft'\1'.Vlt 181586 Io mA 

181587 130 
'lsr588 120 

181585 
700 

..,._ ,;';11tVft ( 1 tp) 181586 
lsurge mA 

m:1587 600 
1Sl588 500 

ltfW:fjl9':: p 300 mW 

~~$&~ TJ 175 ·c 
f:!j/:fflffi!.~ Tstg -65~175 ·c 
•sn~!l@'li: Electrical Characteristics (Ta=25°C) 

Characteristic Symbol 

Jl!JffltEE 

~mvit 

fllifflil'IW:I: 

~@)~~Im 

.7'.:hi!U3 
Input Wavefonn _:lf 
w 
50ns 

1Sl585 
1Sl586 VF 1S1587 
1Sl588 
1Sl585 
1S1586 IR 1S1587 
1Sl588 
1S1585 
1Sl586 CT 1S1587 
1Sl588 
1S1585 
1S1586 trr 1S1587 
1Sl588 

M<i111J'.IE?" 1 :t- p 
O.OlµF D.U.T 

i '~ 
osc. 

500 

Test condition 

b=lOOmA 

V&=80V 

V&=50V 

V&=30V 

V&=O 
f=lMHz 

V&=6V 
b=lOmA 
RL=lOOQ Fig. 1 

Irr 
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Unit in mm 

JED EC D0-35 

EIAJ SC-40 

TOSHIBA 1-2F 

Min. Typ. Max. Unit 

- - 1.0 I v - - 1.2 
- - 1.3 

- - 0.5 µA 

- - 2 pF 

- - 3 

- - 2 ns 

- - 4 



181585, 181586 b-V~, 

181588 b-VF 

10' 

10' 

10 

1.2 1.4 1.6 1 

181586, 181587 h-VR 

lw...-'--'--"-J-L-J.-J--'-L-'--c"--'--'--<-',--'-'-~,...._....._,. 
0 w w w ~ w 00 

iif!l[EE VR (V) 
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.j.-

10 20 30 

1S1585-1S1588 
181587 b-VF 

181585 h-VR 

Ta !50'C 

u 
100 

1 
75 

50 +-

25 

- --

40 50 60 
i!!\ll'.1± Va (V) 

70 80 90 100 

lL'L:p..Ll--L.LL.LI.--LLLLL..Ll-LLL..LJ,-LLL,,LJ---l-1.-:' 
15 20 25 30 35 0 10 

;Jl!lltfE ·VR (V) 



1Sl585-1Sl588 

500 

40 0 

j 
ii: 30 

« 
0 

~ 

"' ~ 20 0 
n 

= 10 0 

fl 
0 

P-T. 

50 100 150 

Jlill!!li.llJ.l!:Ta('t:) 
200 
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~u~~z~9~~7~~v-~Wij1*-~ 
SILICON EPITAXIAL PLANAR DIODE 

01J? -7 v i::· f:!H!'l~~&'. m 
O Phase Detector Application for color TV 

• iWiiliiHE-c·-t- : VRM=175V 

• '.g]iiJ:1J,~o': Co=0.7pF (Typ.) 

• i!k@l1$Vl*FFi1il:})f;o' : trr=lns (Typ.) 

• :m'f-F"'10),,~7 :/ .Ail:J§n': VB=500mV (Max.) 

:i;:;k:i.E~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

-tt !vl!&i!k~EE VRM 175 

lli Vit:i!k'flEE VR 150 

-tt1v!!&mw: IFM 90 

:>f~~W:'~W: Io 30 

"T- ~'flffiE ls urge 300 

t~-frfi!lmlM'. Tj 150 
-

f*f?mlM'. Tstg -55~150 

~~1¥-J~·ti Electrical Characteristics (Ta=25°C) 

Unit 

v 
v 

mA 

mA 

mA 
oc 
oc 

Characteristic I Symbol Test condition 

i!k'llW: IR VR=150V 

Jll&'ilW: * b VF=LOV 

!f 1 :;;t- f!g_il: Co VR=OV, f=lMHz 

iif!@l13!!1*F.l'J trr b=lOmA Fig. 1 

,,~ 7 :/.A JlEE VB Fig. 2 

1S2091 
Unit in mm 

JEDEC D0-35 

EIAJ SC-40 

TOSHIBA !-2F 

Min. Typ. Max. Unit 
----·-

- - 1.2 µA 
4.0 - 240 mA 

- 0.7 3.0 pF 

- - 100 ns 
!-----

- - 500 mV 

* b tc. J: f'J r~O) J: ? 1.:::.0-~ L-, ·fi.H'd'f:i 
IC~.if-V( ;6 I') 'ii'. t.i::tu18J~ ?'' 1v- 7° 

113-C-A: 7>a:-ii!.tr.:: ct.:::. J: I') E!ftft.t-'~ 7 :/ 
.Atifttn:~ Gh 'ii'. 

Fig. 1 ):!k@l&_!1*ff.illli!'.@@llill't trr Test Circuit 

For the matched pair the 182091 is classified 
3 groupes by forward current (Ir) range. 

Classification 
Jll&JlV!t:b (mA) 

Min. I Max. 

1S2091-BK 4 I 20 

1S2091-BL 
_16_1 80 

1S2091-W 60 240 

J...1Ji!Ji.Jf3 
Input Waveform 

_:ir 
w 
500$ 
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1S2091 

Fig.2 /~ 7 :/ ;:;t, ~B::illU'.iE@f/ilr 

Balance Voltage Vs Test Circuit 

10 0 

0 

0 

0 

5 

3 

l 

0.5 

0.3 l-t--

0. 1 l1 
0.1 0.3 

71-
7.'U_ 

v' YI 
[7 ~ 

~~ ff ~!<> 

fl_ J 

ii I 

1- I/ 

'_L 
0.5 0.7 0.9 

)l~ll!'.1± VF (V) 

P-Ta 

1.1 1.3 1.5 

300m:++m::+++:i=m:+rP::r::i::::r:::i+mH=+:++mm 

2501-+-H-H+++++++t--H--HH-H-tttttttt-t-t-+-t-H-1 

> WOl-+-H-++++++~-'l<-f--H--HH--H-H-++++++++-+-t---H---HH 
:§ ]".'l 

p.. 150H-++++++++-H-H-k-H-H-+++-J-++++-t-t-- - - h 

-l!< 
~ 
t,¢ 

it 100 l-+-H-H-++++++-++-+-t---HH-~H-+++++++t-+-t--H-1 

+- -~+++-+++++++++-1-f-f--':rsk-+--_H-++++++++-++ 

501-++-++-+++++++--H--HH-H--H-++++~+++t--H--H-1 

tF +1-+-++++~~-+f~4-H-t-t-H-+++~.+-t++-+-H 
ot±±±±i.;:±±:tl:±±±l±t±±±jjj:±tJ:;:ttjjj~tt.j:;j 
0 25 50 75 100 125 150 175 

~ 
Q 

u 
Iii 
'4: 
"--
I 

t;-
'c 

"' 
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10 
f -lMHz 

~--+---+-+++-++1+-~+--t--+-t-t-t+HTa-25t 

--~---1---1---+-+-++++--~-i--+--f-+--t--~t-H------j--

l 
I 

1. 

0. 5 

0. 3 

o. 1 
0.5 10 30 50 100 300 

1$!1!'.ffVR (V) 

10 J;2--
40 80 120 160 WO 

~lli'.1± v. (V) 



~V~~I~g*~7~~~-~*~1~-~ 
SILICON EPITAXIAL PLANAR DIODE 

o-~~;.Blfl~Jttm 

0 General purpose Application for Detector and Rectifier 

• il11ijjijEE-e-t: VRM=125V 

·~]i;0:1j,~1,,: Cn=0.7pF (Typ.) 

• :i!E:@lfililifFrJJ:O:)it1,, : trr=lns (Typ.) 

~*~:Ml: Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

VRM 

VR 

Io 

lpM 

lsurge 
~---------------------!-

Ti 
-----·-------------1-------1 

i'*:fNPm.J:it Tstg 

Rating 

125 
--~---

100 
------
30 

90 

300 

150 

-55~150 

~m~!l<if·~ Electrical Characteristics (Ta=25°C) 

Unit 

v 
--------

v 
--------

mA 
------·---

mA 

mA 
oc 
oc 

Characteristic j Symbol Test condition 

:t!E:'lt:VIE h VR=lOOV 

lli!!'lt:VIE b V,-=1.0V 
- ----

3' 1 ;t-- F~il Cn VR=O, f=lMHz 
- ---·--~---

:i!E:@lfil~rai Fig.I trr lF=lOmA 

7.1Jil!;Jf~ r!Jii!!rJ:.E71 ;t- !-" IF 
Input Waveform O.OlµF D.U.T osc. _:lf T ;:ts,.-o 

0.lmA IR ,_ ;l..::J-7" 

~2k!l w " 

f' 
sons sonl ron ,, 
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1S2092 
Unit in mm 

JEDEC D0-35 

EIAJ SC-40 

TOSH!j3A 1-2F 

Min. Typ. Max. Unit 

- - 1.2 µA 
4.0 - - mA 

- 0.7 3.0 pF 

- - 100 ns 



1S2092 

100l~~EJ3~~~lEEJi5~33 
501t-t-t-+-+-+-+--+--l-++~~ff+--+-+-I 

OO>t-t-t---t-+-1-t--+-~v+2TI~fft-~l-t--I 

vrf 
:t-t-t-+-+- ~~/-,!,,-/l--l-J+-+-t-1-+-+-I 
1-4-+-+-I ;,,__..,-1-1~"-~?!71-+-+-+-l-+--l--I 

fJ__ _)_ 

l.~mmmmm 
0.5»-->--t-+_,..__._ ....... _,_+-+-...._,-+--+--1 

0. 3,1--1-_.,.___.rI_,__,L/._-l+-l-if_.__._--1-1-+--1--+-+--1 

_L 1, 
0 .1~~.,!-'o-L.LJ......L..-'--'--.L....,..1..,--J--l.-L--l 

0.1 0.3 0.5 0.7 0.9 1.1 1.3 1.5 
)fli"ltEE VF (V) 

Co-Va 

10~a=i===i==i:=sm:s==i===i::amfF,"':~;:J 
r;i:+r++++--+--+-+-+-+-+-t+t---t----+--t-1---+-<f+Hf lMHz 

Ia-Va 

100~--'--,2~0--'--,4~0--'--,6LO--'-sLo--'-10Lo---'-12Lo--'--'140 
i!'llEE Va (V) 

P-Ta 

300 

H-H-H--+---t-++-t+tjft--t--t-11-t--++t-tt-'T~a_=~25~t~ 250 

'&;' .3 31-t-H-H--+---!--+-4-+-1-HH--+-__,_,>-+-+-H-H---I-~ 

0 
u 

• ~ ,,__ +--
I 
~ 0 .5f-HH+l--+---t-++-t+tj+--t--t--ll-t--++t+t------+­
i,._ 

0 .3J-HH-H--+---!--+-4-+-1-H+--+-__,_,>-+-+-H-H---I-~ 

0. l '-='""~,.----+----;--+--,L-'-'-W~--'-=""--'-* .......... +!-,---'---:-! 
0.5 3 5 10 30 50 100 300 

>!flt.EE Va (V) 

~ 
200 

"" 150 
-lK 
!ll'\ 
~ 
iii 100 

50 

0 
0 
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!'Sl 

N 

25 50 75 100 125 150 175 
ltlf!llill.~ Ta (t) 



~~~/I~~~~7~~~-~~ij1*-F 
SILICON EPITAXIAL RLANAR DIODE 

o;mm, r&~, it;Ji:1J~~J1t m~:ilf:l::;;<:.1 ·:17-::..-:im, ~7 F:H:tm 
O Communication and Industrial Applications, Ultra High Speed Switching 

Applications, Core Drive Applications 

• /f'@:J}l)::;IJ~;k;)ic1,' 

• ;i'}J~;1i;,J,~i,, 

• iffil!'!lfUll~'l1'1il;,J"2'' 

: P=350mW (Max.) 

: D0-7 O)l/ 4C'){,f.:,J'}[ 

: trr=Sns (Max.) 

: CT=2.5pF (Max.) 

• Hermetically Sealded Miniature Glass Package. 

Maximum Ratings (Ta=25°C) 

Characteristic 

-it !v)]Ji~Wi!:T: 

Symbol 

VnM 
-----·----------------->-------

]l[V!EiJ[!'~EE VR 

Rating 

75 

70 

Unit 

v 
v 

---------------------------------- --- . 

-it 1v)]f!ll~l'nl:mc IFM 750 mA ____________________ , _______ , _____________ --· ----
f;ltJ1i~l1iC!itii'ife Io 250 mA 

·1 -------------
lpsurg_• ___ ,___ 1 ____ A 

i\1f'@:t_H9:: 350 mW 

_fk_"il_ffj)=/&l=f;l=·t"==================1 __ ! j 1_7_5 ___ ·---~~--

-lf'- :/'i!Uift: C 1 #) 
--------

1 Tstg -65~175 °C 

~!ln1¥-.J!t~tt Electrical Characteristics (Ta= 25 ° C) 

1S2095A 
Unit l.n mm 

.JEDEC DO-:Jo 

EIAJ SC-40 

TOSl!lllA 1-21' 

Characteristic Symbol I Test condition Min. \ Typ. j Max. I Unit 

_n_~_·~_-_1_E~ ___________ ,_~~-----~_; __ :_-~-~-~~_-__ 1>_ .. ___ -_-_-_-_-_-_-_-_-_-_-_~_,-_-_:= ___ g~~~ l _ _Q~6{ __ j ____ ~-

OLS 
-~ 50ns I..-

klJiJH~ 
Input Wa"fcrm 

D.U.T. 
tLUiW/Jt 

:>"1i·-r 

ln=5µA 70 - - j V 

1-R---l--~~f ~~-o-~-~.,0-C _________ , ______ 1 _ _Q.~ - ~~;-r-:~-

1-cT Y~~~-H-z - 1--~~l-~1--~ 

! trr h=l;:;-;;zo6mA. 1,--=-I 6 I 8 1
1 

- ~s-
RL=lOOQ Fig. 1 

!,, I, - 200mA 

r-L,-

20mA 

:1» m1m 
Output Waveform 
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.. 1S2095A 

0.3 :I 

400 

300 

100 

0 
0 

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 
MfiEE VF (V) 

P-Ta 

~ 
~ 
~ 

'\ 
b. 
'\ 

.'\ 

rs 
50 100 150 200 

Ji'3llllgut: Ta ("C) 

106 

105 Ta"'\SOJC 

2 
12s 

i--r-
-- 100 

is~ 

102 ~ 

is~ 

10 
r--+-

1 
0 15 30 45 60 75 90 

~tEE Va (V) 

250 
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~ •J ::::i ::..-':fv-7"3fHf"' ~- ~ 
SILICON PLANAR DIODE 1 S2460, 1 S2461, 1 S2462, 1 S2463 
0-lilHt)il[m 
O Detector, protector and other general purpose applications 

• j\i1jjlij[E""C'i"": Va=300V (Max.) 182463 

• JllA%'1tti>~1,,: VF=lV (Max.) (b=lOOmA) 

• j'J.;lf*ti>1J'~ "' : D0-7<0~1/4/0f*~ 
•Hermetically Sealded Miniature Glass Package 

:ft*~:!'& Maximum Rating (Ta=25°C) 

Characteristic Symbol Rating Unit 

1S2460 70 

itA.~~'ltEE 
1S2461 

Val! 
120 v 

1S2462 220 

1S2463 320 

1S2460 50 
---

Wi:Vlt~'lt.EE 
1S2461 

Va 
100 v 

1S2462 200 

1S2463 300 

-!:!:MJlll!ii'it'.Vft IFM 300 mA 

3fZ;iey~Vlt1tVIE Io 100 mA 

-it - 'Yl(l;lt ( 1 fP) Is urge 800 mA 

~~m9': p 250 mW 

~il-$lW3£ TJ 175 ·c 
i*:ffiffil.J.i'. Tstg -65~175 oc 

~5n(A~tt Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition 

Jllll'f!UE VF 

182460 

~mmt 
182461 

Ia 
182462 

----
182463 

~U$ 7/ 
------

wrr-r .. ,~:11: CT 

Fig. 1 !l:U$ll!U~@1n '1/ Test circuit 

' 
Vout(Vdc) 

.y'2xV1n(Vrms) 

=35.3 X Voat(V de)(%) 

D.U.T. 

0.05µF kS'l 

b=lOOmA 

V&=50V 

V&=lOOV 

V&=200V 

Va=300V 
f=lMHz 
V1n=2V rms Fig. 1 
Va=O 
f=lMHz 
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Unit in mm 

JED EC 00·35 

EIAJ SC-40 

TOSHIBA 1-2F 

Min. Typ. Max. Unit 

- - 1 v 

- - 1.2 µA 

35 - - % 

- - 10 
I 

pF 



1S2460, 1S2461, 1S2462, 1S2463 

W!i1i'.1.E VF (V) 

182460 IR-VR 

10-1 e-t-t---+--+--+-+-<'-+---+--+-_,__,_----+--, 

0 8 16 2' 32 40 48 56 

~'it!E Vo (V) 

182462 IR-VR 

10• ·'"·'-·'· ,_ .. ~-1=r l==I . 125 -

:.: ~±th+-H--+-+-+-+++++1-----+·-±-_tr 
O.:l 0.5 3 5 10 30 50 100 

iif!'ltl.t Vo (V) 

f~··-·.··__c-~-

Jo-•'---l.__,__,__,_...._-'-'~~-:>-:-........,~~ 
0 u u ~ ~ 80 00 us 

iif!1!tl£ v. (V) 

182463 fa-V R 

105 

. -
·- Ta iso·c 

10' 
12 

:zJ 
....P ..J-1 100 

~ 

VI 75 -+-

--jZJ so- -10 

25 

.::::I 

JO-I 

O 40 80 120 160 200 240 280 320 

~'it!E Va (V) 
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1S2460, 1S2461, 1S2462, 1S2463 
P-'l'a 

300~~~~~~~~~~~~ 

I i---t· - - i ·-I· - -+--+--- - -- ·-

;; 200 ' ~ i 

~ t±- - ~ i +· -- j--i-+-~ 

~ 1501-1-_J ·-1- -~-- --~ -+---f---+--t--

~ 200 ; l -1 ~ 

c-;---·· . -f - 1--:-+--:- - --P~'<-1-.t--··· -+---+--l 

w • ~ 

0 ----- -f--1 l b,_~ 

250 1 K P-1-- N --+-·--+--+---+---+-

0 25 50 75 100 125 150 175 

l!Ji'ili:,U't Ta (°C) 
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152186 
OUHF, VHF~~~~~1-7"~~~~1,~ffl 
O Band Switching Diode in UHF, VHF TV Tuner Applications 

• ~:l:~ftti>1j,~1,,/ Small Capacitance. 

• IH~t/LiJ'>1j,~1,,/ Small Forward Resistance. 

• Ls ti>1j,~1,'/ Small Lead Inductance. 

~*~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

lii~'m:EE V& 20 

3JZ:fey~l5fE'm:l51E Io 100 

~it"Wilffi.Jl: TJ 150 

f*:ff:ilffi.ll: Tsts -55~150 

-~~~1~ Electrical Characteristics (Ta=25° C) 

Unit 

v 
mA 

·c 
•c 

Characteristic I Symbol I Test condition 

i¥!:'m:V1E 
RWi111£ 

~1:;t-~1-"~:I: 

~:lil~ftlt* 

lf:l'.!i#L 

IR 

VF 

Cn 

N 

rF 

Cn(5V)-Co(20V) x lOO 
Cn(IOV)x15 

V&=l5V 

h=IOOmA 

V&=lOV 
f=lMHz 

-
IF=lOmA 
f=lOOMHz 

-502-

~ IJ ::I ::,...:ft...-7"~~ -f :;f"- fe 
SILICON PLANAR DIODE 

Unit in mm 

JED EC D0-35 

EIAJ SC-40 

TOSHIBA 1-2F 

Min. Typ. Max. Unit 

- - 100 nA 

- - 1.0 v 
- - 2.0 pF 

- - 1.0 %/V 

- 0.5 1.0 Q 



1S2186 

H -r-t-++----+---- ________ 1__, _ t-f=IOOMHz_ 
Ta=25'C 

3 J--t-t-t-1-1----'---1--- t--+--f--J-4- -------

I'-. 1--l1-r-+-+-+-----'--

l t--~ 

10 30 

Ta-25'C t----+-+---+-+---1--j_LJ ___ _ 
-+--l--l-l--i-l-----F-

2. 6[ I I 
f=IMHz 

1 f--Ta=2s·c--

~ 
r-+--t-~i----1---1---l-J-+-+--t-1 ~~L- 1+ + I HJ 

1 T l 
b 2.2 

i-f7 1-----1 
0 

J 

I 
3 5 10 30 

il!!'ii.1± Vn (V) 

N(RATIO)-VR 

~ 
l[!Bi 
{¢ 
:;- o.sH-----r-H-1---+-+-+++H--1 i-+----1---l 
<\< 

"' ~ 
o.4 T--'-'~---'--~;\--_1__µ_u~ __ _l__J 

0.5 3 5 10 30 

il!!'i1tEE Vn (V) 
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I 

~t-
I 

I I I !'---.. I 

I ~ . I I N-.i 

1.0 
0.5 

i I 11 

1 
I 
3 5 

i$.ilt/I VR ( v) 

--
I 
I 

I 

10 30 



1S220-1S261 ~ IJ :::J /:flftM'.iE:fl.EE9'"' :;t- ft 
SILICON JUNCTION ZENER DIODE 

o~~ ••· tt•~m o'.iE:~.EE~•m 
O Communications, Controls, Measuring Instruments 

O Constant Voltage Regulators 

• il'f'l'HJ!'.k:: P=lW 

• :/ :r. 7--'fl;t[E: Vz=4.5V~l50V (Typ.) 

• !Ai!iHIHlit:.ffhi'ii'it.i::!J,li'l';\o)m:1ttc. iiffiHX. -:i:-?-./Provide High Reliability 

under the extremely Hard Condition. 

~:k'.iE:~ Maximum Ratings (Ta=25°C) 

Characteri_s_ti_c __ ---~S_y_m_b~- ~~g I u_~_ 
-~-4,-z,-,J-lJ._*_______ P i. o I w 

Jtd!i!ili'liiU:it TJ ---150--1--;-C--
{:f::f{lful.J'lt j Tstg -55~150 ___ 0 _C __ 
i/rW::; "' :J- -'11[lfrf 1--Iz,;------··-------- __ * ___ ·--

* ',;{i)(~ffJ~~J'i'/::<?)J]j~Jif~. See Electrical Characteristics 

~%l¥J'f.f•Ji Electrical Characteristics (Ta=25°C) 

;~/F~ 
/' Jful !it'. * 

Tz 

Unit in mm 

TO'.::i!IWA. :J-71I 

lill'C., ill " i> 
~ 

'f[i-0:: .--< 

EF~ m II 
~ri:11 <>: 

lilE i> 
-~·.!' '--' 

'--' 

VF h 



1S220~1 S261 

rz-V• P-Ta 

p 160>-;--+-+-+--+-·~=-:=:-- -u -t-+-+- 0.12 

i>' I JZI 1 ' ..§. ·120 r-t-1 -t-+--t--t-+--t-I -t-+--t--,.-t-JZ]~i--t--t-t--t--i--1 0.10 

I ,,, (·c LI , I ~ 
I H-r lZJ Tl ::::; 

~ 80 : iL':l I lZJ i +---i -+-+--:+-: _._j-< o. OS ,: 

ij I A JZJ~V/l ~-+-1-+ : I I ~ 
11! I I I I ! I l ·~ 

~ i !7' I __ 1+1 ~ 
~ 40 J Vi i ' I 0.06 
~ I Vd " H-r-w· -~~- -·- -- --+-~-t-+-1--l 0 ~+-+-t±-1--r--· -- --1--+-t-+-+-l 

o'""' ..__.__.__..,40-'-...__..J...-'so-'-..J.......<-1...__20..J.......<--'-*150--'--'--'---:-!208·04 

'l'"' 7-'ittl± Vz (V) 
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1S262~1S303 ~ IJ :I :.-•*W:iE:'lfE~ -( ::t- It 
SILICON JUNCTION ZENER DIODE 

o~t1EEfi!J1itlm ;mm, ti!~. tt;Jt11•m 
0 Constant Voltage Regulators Communications, Controls, Measuring Instru 

ments Applications 

• W!'~m*:: P=lOW 

• -;1:r.7-f[.EE: Vz =4.5V-150V (Typ.) 

• JA!ll1ilm <0J/?Ylf.it.i::m~10~1tK. i ffij k. '£ i". /Provide high Reliability 

under the extremely Hard Condition.· 

:I:*~*& Maximum Ratings (Ta=25°C) 

Characteristic I Symbol Rating Unit 

m:~m*:* p 10 

I 
w 

~i'i$~.}j( TJ 150 oc 
f*ffilffi_Ji'. Tsrg -55-150 I oc 
il'f~ " :r. 7- - tlV!E lzy * * 

* 100 x 100 x 2mm Alti)(~;jjZ{ll!.ffl (Heat Sink). 

* * ·~~IW~ti<O~~~. See Electrical Characteristics. 

tl5n~*l1~ Electrical Characteristics (Ta=25°C) 

":r. 7-'llt.EE !IJ{'f:jg;#I: m!Jfp~ffi: WI'~ 

" ilffi_ ll: f;fdf( 
Vz* * * Ird 2rd :r. 

• lllU ~ lllU :Ill lllU 7 

~15 '.IE '.IE '.IE I r. 
'ii ti • 'm'.VIE 

~ VfE * VfE * VfE Jzy 

Typ, lz Max. lz(l) Max. lz(2) (mA) (mV/°C) 

Unit in mm 

-GE 
i 

J0.7{>Max 

JED EC 

EIAJ 

TOSHIBA 3-7C 

II~,.-., ~ 
'm'.<!i > EEu • ,.._, 

II 
[l1[o"" ~ -re. VIE :> 

'--" 

VF IR 
(V) (µA) 

v I mA Q I mA Q I mA Max. Min. I Typ.] Max. Max. Max-.--

18262 4.5 500 2.5 500 550 1 1810 -3 -1 1 2 5 (VR=0.5V) 

18263 5.5 500 2.0 500 550 1 1580 -2 0 2 2 5 ( .,,, ) 

A 18264 6.5 350 1.2 350 550 1 1390 - 2 4 2 5 

A 18265 7.5 350 1.3 350 300 1 1220 - 3 5 2 5 

A 18266 8.5 350 1.5 350 300 1 1080 - 4 7 2 5 

18267 9.5 350 2 350 300 1 980 - 5 9 2 5 

18268 11 250 3 250 300 1 830 - 7 11 2 5 

18269 12 250 3 250 300 1 740 - 8 13 2 . 5 

18270 13 250 3 250 300 1 700 - 9 14 2 5 
A 18271 14 250 3 250 300 1 650 - 10 16 2 5 

18272 15 250 3 250 300 1 610 - 11 17 2 5 
18273 16 170 4 170 300 1 570 - 12 19 2 5 
18274 17 170 4 170 300 1 530 - 13 21 2 5 

A 18275 18 170 4 170 300 1 500 - 14 23 2 5 
A 18276 19 170 4 170 300 1 480 - 15 24 2 5 

18277 20 170 4 170 300 1 450 - 16 26 2 5 

A 18278 22 120 5 120 300 1 410 - 18 28 2 5 

18279 24 120 5 120 300 1 380 - 20 32 2 5 

A 18280 25 120 5 120 300 1 360 - 21 34 2 5 

A 18281 27 120 5 120 300 1 330 - 23 36 2 5 
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1S262,.,,1 S303 · 
1s282 1 3o 120 6 I 120 I 300 I 1 I 300 I - I 2s I 40 2 1 s 

,, 1s2s3 I 33 100 7 1 100 1 300 1--1-r2m--1 - 1 29 I 45 2 1 5 
,,1s2s4 I 36 100 8 1 100 1~1--1-1-250---1-s-zr- 50 1 2 1---:;----

t>.ls2s5 I 39 100 8 I 100 1 300 1 1 I 230 1--35-l~-1--2-1---5--

-,,.-1s_2_s6-lc--4-3 -.--60 9 I 60 14001 1 / 210 1 38 1 60 1 2 I s 

A1S287 I 45 60 10 I 60 I 400 I 1 I 200 I 40 I 62 I 2 I H 5--

A1S288 I 47 60 10 I 60 I 400-1--1-j 190 I 43 I 65 I 2 I 5 

A 1S289 I 50 60 11 I 60 I 500 I 1 I 180 I 45 I 68 I 2 I 5 

A 1S290 I 52 60 12 I 60 I 500 I 1 I 170 I 47 I 72 I 2 I~ - ~ 
A 1S291 I 56 60 12 I 60 I 500 I 1 I 160 I 50 I 78 I 2 I 5 

AlS292 I 62 --40- 13 I 40 I 600 I 1 I 140 I 55 I 84 1 __ 2_1 __ 5--

-,,_-lS-2-93-+-I -6-8-f---40 ___ 1_4_1 __ 40-,600--1--1-1 130 I 62 I 94 1 2 ·1==5= 

_A_1S_2_94-+-I _7_5 -+--40_: ___ 16--+l __ 40_1 600 I 1 I 120 I 68 I 100 I 2 I 5 

A 1S295 I 82 30 20 I 30 I 700 I 1 I 110 I 75 I 110 I 2 I 5 

A 1S296 1 91 30 20 1 30 1 800 1--1-1 100 1 85 1 120 1 2 
1
=:--s_= 

_A_lS_2_97~1 _10_0~_30~ ___ 30_1 30 I 900 I 1 I 91 I 90 I 140 I 2 I 5 
'1s29s I 105 3o 3o I 3o I 1000 1--1-1 87 I 95 I 150 I 2 I 5---

-A-1s_2_99---il--11-0 ~-30- --4o_l_3of11001 1 I 82 I loo I 155 1--2-1==5== 

AlS300 I 120 30 50 I 30 I 1200 I l I 75 I 110 I 170 I 2 I ___ 5 __ 

- A 1S301 I 130 30 60 I 30 I 1300 I 1 I 70 I 120 I 180 I 2 I 5 

AlS302 I 140 30 70 I 30 -I 1400 I 1 I 65 I 130 I 190 I 2 _1==5== 

)1s303 I 150 30 so I 30 I 1500 I 1 I 60 I 140 I 210 I 2 I 5 

*** Vz '1)1\f'i'f'~!Hll\±10%-C--9. /Permissible Zener Voltage ±10% 
A ~li:1:Jfili:f1w-C--t. /Produce with an Order. 

r.-v. 

I 

j_ 

I 

-;;· I JZ[ 
t::. IL 
~ 120 1-+-+-tl-+--+-+-!-+-+-t--+--t-~--jf--\-i -j-j---j--j--j--j 

I I %/"C :zJ 

I 

i 

I 

•y"" 7--l!V:E Vz (V) 

0.12 

0.10 

p 
' ~ 

0.08 ,: 
;g 
~ 
iEli 
JI:!! 

0.06 

-507-

~ 
ll< 

;¥ 
!$ 
{$ 
i\t; 

20 

15 

10 

0 
0 

P-Ta 

-t-H 

- --+-+-1 

1'.. I 

r-., 
~ t-H 

~ 
J:SJ, 

~ 
50 100 150 200 250 

Jlil!lllill./!l' Ta ('C) 



02Z5.6A~02Z24A (1 S2111A~1 S2123A) ~u~~~v-7~~-ff~{~-~ 
SILICON PLANAR ZENER DIODE 

O;im, ttlJllJ, ttJ~m O~flff$1J1l'PJH 0£!f!'llEEJH 
QCommunications, Controls Measuring Instruments Applications QReference 

voltage Applications. 

• m:~m9': P=25om w 
•tltEEilli'!l!ll~kfil:B-L.""C:tol) £-t: *9± 5%/Nominal Voltage Tolerance 

: about± 5 % 

•rf.%ti>1j,;:;1,,: D0-7C:0*9'/4 C7)g-c-t. /Hermetically Sealded 

Miniature Glass Package 

• :tv-:Tft~<::.J: 7->?aif.'iilii'Ult!tl!:ifn-C-t./High Reliability 

:ft:;l;::~;Mi Maximum Ratings (Ta=25°C) 

Characteristic I Symbol Rating Unit 

~-lf'.#H't9': p 250 mW 

-tt A.,Jmiff~H't9': * Ppe&k 1250 mW 

:i'll::kiff~ "/ ;r. - :T1tlilE*** lzM - -
~ilii'Bilffi.!i: Tj 175 ·c 
il':ff'.ilffi.~ Tsrg -65~175 oc 
* IsecC7) ~{Iv :7..-IJ"- 'l';'.:;IJ-C-t. /Allowable Peak Power for Surge Pulse of 1 Second 

** 02Z5.6A~02Z18Afi~(ftH<::.ffi-t J: 5 ~<::.. ;t§~-t Q EIAJ If~JS:-~- 1s2111A~1s 

2123A -e:ff L. ""C:to I) £-til>, ~'Jtr§M<::.lt.~C7) J: 5 t<::.%~~ffi<:;;h. ""C:to I) £-t. 

1?1J Z5. 6 (;W;@.-.. - tt) 

Identification Example: 02Z5.6A is marked as Z5.6 

*** 'ii'.:~f.E1~%'ttC7)~$00 
See Electrical Characteristics. 

'll~at.l~~ Electrical Characteristics (Ta=25°C) 

Characteristic "/ "'- :t--t!tEE !l!iJfF:jl-l;:bt ml.!i:fMt 
M ~ Symbol Vz Td* * * * Tz 

* * --unit v Q 
%/°_C __ 

1--Limi-t ----Min. I Typ. I Max. Typ. I Max. Typ. I Max. 
02Z5.6A (1S2111A) 5.3 5.6 6.0 4 30 0.032 0.050 

02Z6.2A (1S2112A) 5.8 6.2 6.6 5 20 0.042 0.060 
-------

02Z6.8A (1S2113A) 6.4 6.8 7.2 7 15 0.048 0.065 
--------

02Z7. 5A (1S2114A) 7.1 7.5 7.9 8 15 0.055 0.070 
----

02Z8.2A (1S2115A) 7.7 8.2 8.7 10 20 0.060 0.077 
---------

02Z9.1A (1S2116A) 8.6 9.1 9.6 15 30 0.065 0.081 

02ZlOA (1S2117 A) 9.4 10 10.6 18 35 0.070 0.085 
-- ------

02Z11A (1S2118A) 10.4 11 11.6 22 40 0.074 0.088 
---

02Z12A (1S2119A) 11.4 12 12.6 27 50 0.077 0.090 
-----

02Z13A (1S2120A) 12.4 13 14.1 32 60 0.080 0.092 

02Z15A (1S2121A) 13.9 15 15.6 38 70 0.084 0.095 

02Z16A (1S2122A) 15.4 16 17.1 46 90 0.087 0.097 
----

02Z18A (1S2123A) 16.9 18 19.1 54 100 0.092 0.099 
------

02Z24A 22.7 24 25.9 70 200 0.092 0.110 

**** illU~mliIUt f = lkHz. 
Test Frequency f=lkHz. 

-508-

Uni.t in mm 

JED EC D0-35 

EIAJ SC-40 

TOSHIBA ! -2F 

il£!1l[V1t; ilit:kii'f'f!. 7 

~tl ~ 1Jltl ~ =-r-mi'Af 
'ill[ VlE -1--;--- 11: EE -iur-

lz µA- VR Ii:!A-
(mA) -:MaX:- (V) Max. 

10 1 2 42 

10 1 3 38 --------------
8 1 5 34 

8 1 6 31 
---

8 1 6.5 28 

6 0.5 7 26 

6 0.5 8 23 

6 0.5 8.5 21 

5 0.5 9 19 

5 0.5 10 17 
---

5 0.5 11 15 

3.5 0.5 12 14 

3.5 0.5 14 12 

2.5 0.5 18 9 



lz-Vz 

s 
.~-

~ 10 
~ 
.J>L 

~ 

·~cr.-J---it'.Lt Vz (V) 

02Z5.6A"-'02Z24A (1S2l11A""41S2123A) 
lz-Vz 

l4L-L-L--'---!~'--olL0-L-,1:12_i-,Jl4~'--.1~6-'-~18,--'-;i20 

'Y"'-J--'oltlI Vz (V), 

s 
;::: 
~ 
\';! 
;;':: 
till 

-509-

soo~~~~-....--,.-,,...,...rrr.,...---r--,-.,-,...,..,...,.,, 

300--

J.3 0 ,i;',l-1-LLL _ _L___i_-Ll,.-l.J.J..LLIO----"-_,,J.,.O::.:.,~.w..J..1100 

•/:r.-J--ilti!.t lz (mA) 



02Z5.&A~02Z24A (1 S2111A~ lS2123A) 

7.-v. 
25 

h 
- ..... 
1-1 . 

"(jl lo-' 
t,!'/o ~ "/1 ...... y 

.l""l ~ 
~r0' v ~"' I"'; 

rl- kl ....., 
J.d 

!"'. 
0 
li.Q 7.5 10.0 12.5 15.0 

"1"'7"-lltfE Vz (V) 

20 

-4 
o.3 o.s 3 10 

"l'"'7"-'ll:iilf Iz (mA) 

7.-Ta 

20 

~ 16 

-· 

20 0 .20 "° 60 
llll!llillli: Ta ("C) 

II 0.125 

lz=lOmAH 

.... ...., 
0.100 ~ 

j'J 

t'.'.'. 

17 .5 

02Z1SA, 

dmei 

0 ·, 
20.0 

02Z15A 

02Z1~A 
D2Z12A H 

02im •• 02 
.2A 

A 

~ 

30 50 100 

lz=lmA-1 

0 Zl AH-I 

o trm 
oiz15A\=1 
02Z1~AH 
D~!~ 
02Z11A 
O~ll~A 
1~:~~-IA-

~1 11 2~-h H 
BO 100 120 

' 5 

-510-

r.-v. 
25 0.125 ;:.r.;A H-1 

H"" ~ 

o.too µ 
' e 

0.076 ~ 
~ 
~ 
ill 
~ 

0 
5.0 

P1-

k'.1 

12'1 

7.5 

"(jl 
~o/of 

i~ 

~ 
11·0' 

11.~" 
~;-i. 

10.0 12.5 

r.-Ta 

k 
IA 

.k1 

15.0 17 .5 

0.050 1±1 
II! 
I 
-\. 
If 

0.025 .. 

0 
20.0 

WrrTTTT"llrTTTTT"llrrTTTT-rin-rrT"T-i--r-r~ t-t-·H--+-t-Hl-l-l-+-· --t-t-t-+-t-t-+--H-++-H-++r z=lOmA 

P-Ta 

2801-1-++++-H-l-l-l-++++-HH-H-+++-+4 

2401-1-+-++++-+-H-l-H-+++-+-H-+-t-++-H 

~ 200t-t-H-+t'ri-t-H-t-H-+++-+-H-+-t-++-H 

-5 
~ 160H-+-+-+++-+-'l-l-l-H-+++-l--Hl-l-+-+-+-H 
<\( 
!i!.'5 
{ill 120H-+-+-+++-+-+--H'<-+-t-++-t--1-+--t-t-+++-+4 
it 

401-1-+-+-+++-+-+--l-l-t-1-++-T-l-+--t-t-+++-+4 

°o ........ ~,~o~---=so=---.....,.1~20,......~1~6~0~~2~00"""'"~24~0 
/lilf!llai./:11.: Ta ("C) 



~ IJ ::I :..-tt1r~.g.~~~EE~ .{ ::t- i: 
SILICON DIFFUSED JUNCTION ZENER DIODE 1Zl1, 1Zl2, 1 Z24 
o~~ ••tt•~m o~~EE••m 
O Communications, Controls, Measuring Instruments Applications 

O Constant Voltage Regulators . 

• ~'f~:tJ"l.1:: : p = 1 w 
•-;; :r. 7--'fl[EE: Vz=ll,12,24V 

• J!\i!ftj,!ill<?Yiiflf&tJ:J!l!JftO)~{ti::::. ibmlH_ ;ti""./Provide High Reliability 

under the extremly Hard Condition. 

• -"'- ,f of- :/1J\1Hlil-er.Hb:ti --cu fJ *13~>:?'%!\li: L fJ: < --cit, *r'if~--c:--t. /No Con­

sideration necessary for insulation because of being enveloped 

in Epoxide Resin. 

ft:k~ffi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Unit 

-------1-------
p 1 w 

----------------1------1------------
Tj 150 

------- -----------1------1-------1 
Tstg -40~150 

See Electrical Characteristics 

~ml¥-J!M'·~ Electrical Characteristics (Ta=25°C) 

Symbol 

Unit 

Limit 

* VzO)jif~'iltEE~ll\±10%--C:·-t. /Permissible Zener Voltage±10%. 

1.25 

1.00 

§ 0.75 

p.. 

0.25 

0 
0 

"'l 
!'... 

P-Ta 

_\ 
~ 

T\ 

~ 
::s -

i"I._ 

rs: 
~ 

N 
_'l 

50 100 150 

lliHlllill.ll'. Ta ('C) 

0.10 

t-1-H-1 
H 

r- -

1--r-+-

t-
0.03 

0.02 
200 

-511-

oc 
oc 

5 10 

Unit in mm 

JED EC D0-15 

EIAJ SC-39 

TOSHIBA 1-4 

Tz-Vz 

--- f--c-- - -- - +----1 

·- -- -- t--r--- --t--r----1 

15 20 25 30 35 
·:t"'-t--iltEE Vz(V) 



1S2454 
1S2452, 1S2453, ~~~/7v-7~~~~-M~Uff~~~-~ 

SILICON PLANAR TEMPERATURE COMPENSATED ZENER DIODE(TENTATIVE) 

O Communications, Controls Measuring Instruments Applications 

O Reference Voltage Applications 

• JJR I) iJk1,,iJ>-fl1illi--C-ffe:m!rl'1i*;<EC:-_, /Stable and long life 

• M~f;f.i~ti'"'f''W;rc:.11';~1,, : Jr, I =0.002%/°C (Max.) (182454) I Excel­

lent Temperature Coefficient over wide Temperature Range. 

• 1lfbfF;J:t\;#LiJ>"'f1i~·ruJ,~1,,: rF15Q(Max.) 

• WJ~Tl1JtJ''.'J-'tJ: \, '. 

:a*:lE~ Maximum Ratings (Ta=25° C) 

Characteristic Symbol Rating Unit 

ff~ifil*: p 250 

I 
mW 

t~i!BM~ TJ 150 oc 
f~HHlffi. 1lf: Tstg -65~150 

I·-
oc 

·--··---·---

jj;/Jf'fmt~ Topr -25~ 75 •c 

-~tl(Jfq11! Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I Test condition 

'/ "':r-u 

~ 
lz=lOmA 

'ft!!. i!I VIE V&=3V 

!lllJ ff g #L lz=lOmA 

1S2452 
-;; "' :t- - 'ltEEMJStf;f.i 

1S2453 
lz=lOmA 

lrzl 
~ 1S2454 

T .. =-25~1s 0 c 

-512-

Unit in mm 

1. Anode 
2. Cathode 

JEDEC 

EIAJ 

TOSHIBA 1-f>K 

Min. Typ. I Max. Unit 

6.0 

~ 
7.0 

'-~ - 10 

I 
µA 

- 15 Q 

-

~ 
0.01 

- 0.005 %/°C 

0.002 -



80 

40 

1l!lJ -40 
1'! 
l±J • I -80 
+ 
~ .._ 

-120 

-160 
0 

JOO 

L 
I/ -, 

~ 
~ ::s: 50 

§ 30 

.;: ~ 

L Vz-lz 

i--_.!.--

]/'1 
~\~ 

z I-- --
L v 

4 6 8 10 12 

''/ :r. t--·;itvk Iz (mA) 

rd-lz 

Ta=2s·c 

['\ 
\\ '"' ii 

~ 
i 10 

5 

3 
1 3 

~ 
5 10 30 50 

''/"' t"-'ol!'.i>it Iz (mA) 

14 

100 

1S2452, 1S2453, 1S2454 
L Vz-Ta 

i 5 ~--.----,..--r-~Iz~=-l6~m-A-,---,---,--,..-,--~ 

10 I Yi41-1---t---i--t-..--.. 
.,L!' 1~r.:::!-+-t--+-+-+--t 

5J-t-t-7!7~~k;:::..-f'-1;;;;;:~t-lt"tk._2t-t-t---t---t-t-I 
~ O~~~~~::;;--~+:~~lO:i-~r---:-i::=r=:-:r---:--~~~ 
~ I':~ 
~ - 5 r----r-1""_,~...-.--N-1,<"-t~__,_~_,..1 '\.,...,s -...--i--;-...---,--, 
1±l DJ b.. ~~ -10 f-+-+--+-"<-~--+-+....-'lt-6-+-+-t-+--t--t--1 

~ - 15 J---1--+--t---+--t~~--+-\--i----r-r--1-T--t-""""1 
-20 1--l-+--t--t-+-ID.f--\c_"i+-+-t-+---+--t-T-1 

-30...__,_.._,___.._~........,~~~--'-:~~ 
-25 0 25 50 75 100 125 150 

llllllili,ll.)j'. Ta (°C) 

CT-VR 
100 .------.,-----,----,..--,.---,----r--r--..--. 

r------r---r---r--t---t-Ta~2~~t-

~ 501----~-t---1 

.!:: 

r-·----1··---- ---r--·r--r-·r--1-1 

10'-------'----"---~-~~~~~ 
1 3 5 JO 

3'!\U:!E Va (V) 
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1Sl650, 1Sl651 ~u~~~~-7W~R8•ij1*-~ 
SILICON PLANAR VARIABLE CAPACITANCE DIODE 

07llH\lll~~'f-:i-7, f.!iJ5.!U~L'~'f.g., §e~ffl 

O Suitable for Radio Tunner, Multiplier and Oscillator. 

• !fl!:fil:;1J:::f(~1,,: CT=60pF (Min.) (VR=2.5V) 

CT=21pF (Min.) (VR=31V) 

• ~.il!!'!IEEC:i": VRM=40V 

• Qn:f\%1,, : Q=lOO (Min.) (f=20MHz) 1S1650 

~:;!;:~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 
--

--i± ,z, 1i&iif!'i\[EE VRM 40 
--------- ---

li"f~tffit)t p 400 

:j1f'{'r;',1;/ffil_i:\t Tj 150 
--··---------

i'iF{iiffil.oc Tstg -55~150 

~~R!Jt.¥1i Electrical Characteristics (Ta=25°C) 

Unit in mm 

3.1¢Max 

Cathode Mark ' 

Unit 

v 
-------

mW 
oc 

oc 

JEDEC D0-7 

EIAJ SC-I 

TOSHIBA l-3D 

I Min. I Typ. I Max. [ Uni!_ 
l-R-=--l-m--A---------------·-_ 1-:__-=_-_4_0 ___ 1 __ --~ --=-__!_ __ ~ 

Characteristic Symbol Test condition 

rs_1_6_5_o_, ______ , __ v-~R--=-2-:-5v-~---------

1s1651 f = lMHz 80 60 100 
pF -is165o cT -vR=3iv--------------2;---2-8 ___ 3_5_ 

1Sl651 f=lMHz __________ _ ----------------.!----,iSl65_o r * VR=2:5v:-E-f:lvf:Hz. _____ 1 
!fl!it~fl:~ - - ------ --- M --

---------f--1,_,s,-01,6_51 _____ 1 __ v_oR,_=_31 V_,__1':=--"1'-=-=H=z _______ 1 _____ 2 .]§ _____ _ 

I i~i~~=-Q l!~iik': - 1~~---------Q 
_________ , __ -l~S~1650 I 

-r81651 VR=2.5V 0.5 
lS1650 IR --_-1--5--1 
1S16~ VR=31V . 

The Capacitance Variable Ratio r is defined as follows. 

r 
logC (2.5V)-logC (31V) 

log31-log2.5 

-514-

µA 



;,)c\Jl[E VR (V) 

Q(f) 
Q(f=20MHz) x IOO-f 

3000:----1-tl_ -t-i-r++H--r---+-t-+-+-+++1 

g 501----1---+-t-t-t+t++--+-:S1-.Sl"k-l-'-++l-I 
~ ~I 

301-----+-l-r-t-tl-t-t-H--+----t--+-+--N--]',~ 

I -h I 
JO !:--~-~__,5~~10~-----'-~30-,---1---,'-50,--J__j_-WJIOO 

Iii!&'/& f (MHz) 

ISl 650, ISl 651 
Q(Vn) 

Q(Vn= 2 .5V) x 100-Va 
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1S1658 
0 FM AFClfJ 
0 FM AFC Applications 

~y~~z~~*~7~~~-~-~~~•*1~-~ 
SILICON EPITAXIAL PLANAR VARIABLE CAPACITANCE DIODE 

Unit in mm 

• Qti>Jl1li1,, : Q=lOO (Typ.) (f=50MHz) 

• ~'m'.V!Eti>1Jv~ \,' : h=0.5µA (Max.) 

:8:*~*& Maximum Ratings(Ta=25°C) 

Characteristic j Symbol Rating Unit 

@~'It.EE VR 20 v· 
~itf!ll&.tlt TJ 150 oc .·~ 

·,,c: -" 

fli!:ft.tlt Tstg -55~150 oc ] ~ 

8 j 
1~ 

8 

JEDEC D0-7 

EIAJ SC-1 

TOSHIBA 1-3 

tl~~4it~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition Min. j Typ. j Max. j Unit 

~tVIE IR 

Vi"'ld'Hd'JW:I: CT 
Q Q 

Q-f 

i---.-+---+---l---f-+--1-HH--yR =4V -t­
l---+--+---l---f-+--H-ll+-T~=25 "C -t-

N 
ioot===l=E~~talf=::E±::J 
50>----+--+---+--+-<--+--!-+'l.-is.:---t--+--I 

30>--->-1--1---l-l---!-l-H--~-..-~-+--l-'-i 
~ 

1~·~0--'-:--3~0-'-~50:-1--''-'-':1~00:----'-~400 
.!\li.UI: f (MHz) 

V&=20V - - 0.5 

V&=4V 20 32 45 

V&=4V, f=50MHz 40 100 -

Q-VR 

4001-l=sJMJ,+-1-++1----+--+-+-+--i-+-t++---f 

Ta.=25'C 

vr 
l001---1---t-l--+-++++----+-+---,2"lL'-IJ.."--+-l-H-+---I A 

i---r 
O>l---+--+-+-+++++----+--1--1-1-+-+-HH---l 

10,.,,_...._-'-:.L:-J-...L...L..1...!----"--!--..l.-J,_.._.1...LI4.,--~ 
~2 ~5 3 w ~ 

400 

~ 
..!; 100 
ts 
l)j 
~ 50 
I:!: 

~ 30 
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JO 
O.l 

W:llt!E VR (V) 

CT'-VR 

lI 
Ta=25'C 

-- I'-· 
j.. 

~ 

0.3 0.5 l 3 5 10 21> 
i!'ilt!E Va (V) 

µA 
pF 



~y~~I~g~~7~~~-~%~···~1*-~ 
SILICON EPITAXIAL PLANAR VARIABLE CAPACITANCE DIODE(TENTATIVE) 

OUHF, VHF*AFCffl 
0 UHF, VHF AFC Applications 

• Lsii:+~ ~'./Small' Lead Inductance. 

• Qii>rwi~'. : Q=l50 (Min.) (f=50MHz) 

• ~'l:i!'.mil:,J, ~ ~, : h = o. lµA (Max.) 

~:k:iE'.~ Maximum Ratings (Ta=25°C) 

Characteristic I Symbol Rating Unit 

Jfim~''1[EE VR 18 v 
:f'S§i:rffllml.f!E TJ 150 oc 
iliHf'.ml.I!E Tstg -55~150 oc 

'ilUnl¥.lffl1:!:E Electrical Characteristics (Ta= 25° C) 

Characteristic I Symbol \ Test condition 

~~m 

!t.1 :;l-- FW.ll 

W;lll.:lt 
Q 

* 

2VCo-4VCo 
4VCo 

h VR=4V 

Co VR=4V, f=lMHz 

K 

Q VR=4V, f=50MHz 
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152094 
Unit in mm 

JEDEC D0-35 

EIAJ SC-40 

TOSHIBA 1-2F 

Min. Typ. Max. Unit 

- - 100 nA 

7.0 - 11.0 pF 

0.210 - 0.280 -
150 - - -



lS2094 

100 E=EEE=s=rnt==-=t===i=ama==T:=:ii'iiil~ 1-----1-+-+-+-e+++i----+---+-~~,~-t+t-f lMHz 
1----1-t--+-+-H++t---t---t--+--i-+-t-t+t- Ta= 25 'C 

L 5>-----+--~-+-H-++~--1--+---+-1-l~H~l--J--f-+-I 
~ H 
~ 31---f---+-j'-l-H~+t---+--+--t--t-H'++'l-----t-1-+4 

1._,.__,__,.~~~~-,---'--±-----'-,0...U~C,----'-L-'~ 
0.1 0.3 0.5 3 10 30 50 

~'lltl:E Va (V) 

Q-f 

sooo~-~--.---,--,-...,....,-,..,m--..,-....., 

~++++---+---t--+--t-1-hH+- V R = 4 V _ 
Ta=25'C 

3000~++-++---+---t---+--t-1__,_,l++--+---l 

0 500 13 
~+++++--1--~-+-+4-+-I~--+---! 

300 l-+-H-+-+---t----+~-'P<-+l'\-+-++++---1-~ 

~ !), 
~ 

100 t::+±tt:!====+=i=:t=1=l=H=1:::J:::'s;:==t===1 
1= 1± --·--1--·+±=t--+. -+-~-++t--="'--+-__, 

soH- ++-
5 10 30 50 100 300 

m!ill<l& f (MHz) 

i---t--+-t-H+----1---r---i--t--i-~-t-i-- f = 50M Hz -1 
i---t-r-t-Hr---_.,---r--i--t--r~_,_.,_ Ta = 25'C -1 

5001-+-t-t-H+-----+--+--+,--+-r++++----+--~ 

30'"::-"-'-~~----~~---~:-'-~-'-:':,.---~-~ 
0.5 5 10 30 

ll!!1\tEE VR (V) 
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~ IJ ::::J ;_...:r.t:'.''.9.::\=-~7 Jv"J°l/-T%RJ~~:S:1f"1 :;t-1'· 
SILICON EPITAXIAL PLANAR VARIABLE CAPACITANCE DIODE(TENTATIVE) 

OFM~f~~AFC.ffi 

O AFC Diode for FM Receiver 

: Q=70 (Min.) (f=50MHz) 

• ;;J!!'il'!;VfEi.J;,j,~1,, : h=lOOnA (Max.) (VR=4V) 

• 7i-II!l~i.J>1Htl!c:-t- : D0-35Type 

»::k'.iE:m Maximum Ratings (Ta=25°C) 

Characteristic I Symbol Rating Unit 

==:-""-\-ff-:_1-!~s-i-=-::_=_========~--~---_-_-_-.l'---~--:-tg====---.~-=-~-5-~--~---1_5-0==I ~-:{ ..•• = 

~~~~·!!: Electrical Characteristics (Ta=25°C) 

Cathode 
Mark 

1S2236 

Unit in mm 

JEDEC D0-35 
----

EJAJ SC-40 

TOSHIBA J -2F 

____ C_h_a_ra_c_t_er_i_st_i_c _________ S_y_m_b_o_1_1. _____ T_e_st__condition Min. I Typ. I Max. I Unit 

-~~: -=--~~j=------- _Ic_RD---I-~--:--:----:-~. f =1MH_z _______ ,1_--__ --__ -~_7_-----=---1~i---~-~-
-~}U~--*----------l--~----l--v~-=4v:-£~50MHz --------1-~-~~~--= __ o __ ._5_00_1---

* K 
CD (@VR=2V, f=lMHz)-Cn(@Vn=4V, f=lMHz) 

Co(@VR=4V, f=lMHz) 
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182236 

£ 
~ 

(] 

• t4I· 
!<.. 

I 
+, 

"" ~ 

£ 

100 

50 

30 

10 

5 

1----t--1---+-+-t-+-+-H-----li---l--+f =lMHz 

1----+--1--i--+-t-+-1--1-<------'--'-_.Ta= 25"C 

0.1 0.3 0.5 1 3 5 

~'ill± Va (V) 

10 

Q-f 
1000..-----.--~~-~~----~ 

1-----+--+--+-+---l-l-H--+-- Va =4V = 
l----+--+--+-+---1-l-H--+-- Ta=25"C-

3001--_"'-J-N--l--!--+-1-H-++----l---l 

~ 
1001-----+-+--l-+\J-"l.--+-+-f.+---+----l 

501----+--+--+-l-+-!-H4~----+--l 

"'" 
10 30 50 100 

Jlilillil& f (MHz) 

Q-VR 

300 

IOOOi=::==+:=+:+:J:::i::i::::i::i::i:==::=i==::c::-r:-r:-TITII 
r---t--1--t--t-1-+-+-H-----11----1--f = SOMHz 

..e 1. 041-!-l--l-4----l--l-l-l.-l--l--!-+-l-l-+-+-+--+-+-I 1----1--1--+-1-1-++1-1----11---L-Ta=25"C 
(j 500t----+--l--+-+--+-++l+----li----l--1--l-l-WW-I 

300r---t--t-+-1H-++-++---f---l--l-4--l--l-W-I 

30 ........ _ _,_......,i.,.--.1..,,.1-,..1....w..~---ll---J.--1-..L...J-LIU.J 
0.1 0.3 0.5 1 3 5 10 

~lit!± Va (V) 

AFC @l~ffe!J AFC Circuit Exsample. 

Fig. 1 O)AFCflill1J11Jf!l'.EEK.J: ~ Fig.2 O)AFC%'tt~t\to 

Fig.2 AFC ~·ii AFC Characteristics Fig.I Ji!j]iJ.li'.~#.5liJ~1~ (AFC$1J1l!l'iiff~tt) 
Discriminator Characteristics 

1.2 

1-J 
[.2 '\I 

1"' 
0.8 

-I ~ 

-0.4 

-0.8 
-0.6 

-o.s -0.6 -0.4 -0.2 0 0.2 0.4 0.6 
?" 17 11.-Jli]illilii: (MHz) 

frequency on the dial scale 
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J 
T_ 

7 

I 
~ 

N 171 
!"'I [/'! 

-0.4 -0.2 0 0.2 

?" 1711.-llifillil& (MHz) 
Frequency on Dial Scale 

0.4 

!'--

0.6 



~Y~~•••••~-9~~m~1*-~ 
SILICON ALLOY JUNCTION METER PROTECTION DIODE 1S144 
o~-9~~m Unit in mm 

O Meter Protection Application 

:lli::k~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

--!± ,\,~ llllfll Vit: hM 200 mA 

1'-:lt1MWiE'llVTE Io 65 mA 
----

J~if[.ffi/ltil.OC TJ 150 oc 
··------

f*#lffil.OC Tstg -55~150 oc 0.5!._u 

JED EC D0-7 

EIAJ sc-1 

~mtt-.l*f1~ Electrical Characteristics (Ta=25°C) TOSHIBA l<lD 

Characteristic Symbol Test condition I Min. Typ. Unit I Max. I 

1-- ~--
----------'----'---

V p = 0. 3 V 0.1 µA 
-····-------------------·-

V p=0. 8V mA 
I 0.5 µA I 

-------1---
V R = l V 

;I - jr-f*i@t<l);lj\;;$:/*J:!ll. 

1Sl44it Fig 1 1c;;f;-t J: 5 t.i:llITT*1'11:. -ttd:>'b, llITT'IJ[EE<7);67.J{il!UJ:-C-X"t~i¥.Jlc~,J:¥!--?"7.i'l~V!E%1:.'E-.a:tv::i?1"'1" i'- F c:-~ 

V!Ern·<l) .i1trU*'f c L.. '"(mo, 0 ~ c 1c .i: 1J 1!lJiJ§.t.i: mi c::,, - j1 -.a:-f*ili-r: ~ i-t. 

-N.i:bt.>1\'.EE/J:o .3VUrc:·-t c. llll'i'~V!E1to.1,,Aur<l)'llffiE L/J-VfE:h i-it ,{_,/J, G. ,, - 3< <7) 7 1v .A.;- - 1Hc:too' '"C, Fig.4 

<7) A Bf6i<l)fl'.{:ll.~/J:0.3V {{Uct.i: 0 J: lj iC~lf i-t c, lOOµA 7 11.- .A 7 - 1v<l) ;1 - 3< -.a:{.\!'.JH Lt.:Ji!>};§tc;·it, :l&::km'l~it0.1% c tJ: 

I) i-t. 
-:15 ABf69<7)'fl{)L~iJ'0.8VUJ:iU.i: IJ i-t c, Figl /J• G ii b/J> 0 J: 5 ICllITT'itl5ft:ft~l%1:ic~1Jll L '"C, fi:Vif-7E'.1\'.EE1c {)?: t.: ;h 

i-t"/J• G, ,1. - 3< 1c1t 7 '"'.A.;- - 11.-*<7) 3 ffl-m~<l)'~VTEIJ'V!Eh7.i t..:r-tc::-t ,;z,_ i-t. 
:?I:"'.)'"(, ,1. - j1 <7)3JWi~VfE-.a:-r:~ 0 t..:vt'l' ~ < -ns 1c1t, iltffl jr.,,.. ;;j· - r <l)m>*1'11:ti· GllW'l::J5rPJi!filWT'llV!En:,, - ?< <7) 7 1v .Ar - ,1.­

fi!ic::m'l~Ur1ct.i: 0 J: lj t.i:i!l'z:k'~EEfi!i-.a: ABF.,,<l)mf£ici;IC7f:'.-th1i J: O' ~ c IU.i: I) i-t. 
Protection for a Meter 

To protect a meter movement from burning by excess current, an element which has a characteristic of sudden current 
increase when the impressed voltage to the element exceeds a certain value, has to be connected in parallel with the meter 
so that the excess current may bypass through it. 

Toshiba Diode 1S144 has a logarithmic increase characteristic in forward current against forward voltage (see Fig 1), 
so it is recommended as a meter protection parallel element. 

~J'll@lli\tf9~ 

!1) jj[VfE'flV!Elit Fig 41t.i!f;:lit@lli\t-.a:, Fig2 It Figl 1cffi-t J:? t.i:*1'11:<7) 1S144 -.a:NDIJllllili./lt25°Cc:·{~Jll Lt.:*<l)'~V!Rfift 1m I 
c ,, - j1 'Jttru IM c O)l*J-f*-.a:~ L i-t. il!.'.fllffilVfE~VfEttMit 7 11.- .A 7 - 11.-100,,A, r-1ii~!~Vt1ti. 92kn-c-25 1J 

i-t. T@:VfE}~m Rs It 18144 <l)JE::Jj[PJ:V:J: IJ 1!tEEc ;1 - ?< <7)_,~ 1 7 .A'itEE c -.a:ii!liJ~-t 7.i t.:lo':>iC/1-.h G h, 
Fig2 ti' Gbti-7.i J: 5 r::., ~ <l){ffi[iJ>:k~Hj!£-f*lli?<:1J:5l!:ft:k~ < t.i: IJ i-t. 

Lil> L, Rs tJ'i©iJJi'!l~ 7.i c I, IJ' lOOµA U"FC::i*ili?'<)J:5l!:ti't5 Gb.hft t:lo':> 0 <7) C::, 7 11.- .A 7 - 11.-;i!I;illC::~ 

~tr1'. t:7.i~:h1J'i61J i-t. ?t0'"C 1s144 -.a:'i%/lffi.C::f*iii~~rc1l!.'.5*ft, Rs -.a: 1kQ Ur<l)fi!iC::{~Jfl-t7.i 
~ c!J':!§!a u'. {&iC Rs IJ'~-C-;67.i c L'"Ci,50fJ'.i<l);.t-/~P - 1-'rcJitX.tlf.7.,'~ffittt.i:: Gft'.Fn9fllifti5 IJ i-1± 

Iv. 
t.i::to 1Sl44 It lOOµA <7) ,1. - !J IC Rs=O-C-{.VM Lt.:*, Jj'.ij1Jl1/lffi.0C 65°C i C::, 0-ViE3\:IJ:5l!:IC J: 7.im'l~lt0.5 

%UF"Jc::-t. 
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1S144 
(i:r) ml:$1t~f.Ht Fig. 5 rt!Eli'.llE'fliEEITT-l0~ifc:, OO'H,., - P< i:tl*JW:JlJ;:JJ'i: 2kQ, 7 1v .Ar - 1r.-iooµA "l:·-r. 91" 1 ;t- riilffi-r 

r.mc o.2sv iJ.-t;,-;., J:? vc@:7U:J'Jl;:JJ'i:~ sooQ ci'.k:ot:d-t c. ffl~m:ffLU£Lir-tt-C 10kQ/V <0'llEEtt1ct.i::-::> 
-Co' "i '"t. Fig. 3f;tlOV 3' "' 7'ic:tovt'6 A.1J'JIEEx-t ;< - 3' 7ti'.llE1'1'ti'.llE<O~*~jf, L "(\,> "i'"til'. J@l:*'llff: 
IC too' -ct ;< - 3' 'lli'.11Efl)E:f11\-'Jli'.llE<O 2. 5~5 ffl;§ltffic:to ~ x. G.h "ii"'. 

Rs ~/!fil.tff3\1l*ic 00' -Cf:J:]l[iJIE'i;li'.i'.llElfl-<0~-€1c3!: < fi'fJ i.:. --e-t. 
v~ 3':$1!1liJHt Fig. 6f:t~i'.llE'll.EEtt<0£iUC:, ,., - P< i:t 7 iv.Ar - ;v lmA --ef']ff£'11EE!li1:rll o.5V--e-t. !Zin' Gt biJ>'6 

J: ? iC1Sl44~4{1E!f3e:ffl L, -t:h-'fhu:>IE::l:Ji'1J%'1t~;fljffl L -Co' "ii"'. 

o.ooi 7' L ILLL 
41----~Z~~LJqlL~Hz'-~----+---.:~~ 

o.ooo~ ~::::2:L:1:::~1~L~lLZ1~_.t1~==:;==1=='.::=1:~ 
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

Jillil!i'.1± VF (V) 

Meter Current-Supply Current Characteristitics(Fig. 2) 

10,0 

JO 

o. I 

0.01 
0 

~·-0 

~'ff~ 
~~1 :+ Rs~o 

1711i:&'lllii11? 1.IfH 
J7. - -- Rs-1k0 

0.1 10 
1Uliil!i:mt Ii (mA) 

Meter Current-Input Voltage Character- istics(Fig. 3) (Fig. 4) (Fig. 5) (Fig. 6) 

+50V +sov 
497kl1 49.42kl1 

JO 0 

+JOV +IOV 
97.2kfl 9.42k!1 

IM '• +IV +JV 
7.2kfl 0.42kfl 

0 

< 
.5 
~ 
ii! .., 
"' I .... 

lZ 

# -H 
t-1 

fit.~ 
*~ I 

iZJ<'1 H IZI 1ll<il _l!t!"~ H 

--
0. 

0.0 J 
Ji"! 

1 10 JOO 1000 
.A:l311.!£ (V) 

-522-



~U~~~~-~~~Uff*1*-~ 
SILICON PLANAR TRIGGER DIODE 

Oit 1 •J A.~ ~ 717 .. , 'J ~ •J nm 
0 Thyristor Triac Triggering 

• fi!il:1JrflH~%J-fJ;t.d~tt~#i:~tta-1'i L. JE~1,,f;h,O)~:tJ1:tm.EEr-:.:>t;J- L -Cit *fflF 

t.r. :A 1 ,. 7-~M;a-jf- L 'i-t /This device has negative resistance swi­

tching characteristics for both directions of applied voltage 

:l:::k~*& Maximum Ratings (Ta=25° C) 

Characteristic Symbol Rating Unit 
.g-A.,Jmmii!E CTa=25°C) IM 2(50Hz) A (-'~lv.A*Jl!lOf:'B) 

---·- ----
~i\-:gj)llift.)~ TJ 125 oc 

---·--
f*:ff'.ilfil.!i: Tst~ -25~125 oc 

tl~tt'.l~'M: Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

7• v- !I ?I- - .. ~'It.EE bv Fig.2 

7• v - !I * - .. ~'ltii!E b; Fig. 2 

.g-A.,Jlll f:l::l 1J'lt.EE Vop RL=20Q, C=O.lµF, Fig. I 

7• v - !I * - .. ~'lt.EEi/fil.!i:f*f(( a Ta=-25~125°C 

7 v - !I ?I- - .. ~'lt.EE%tfl\tt bv,/bV2 Fig.2 

Fig.1 -l;!:A.,Jlllf:l::l1Jflt.EE~~lfil~ Fig. 2 11'.!EmV!t~tt 

1S2093 
Unit in mm 

-f:J~ 
-1, r. 

. ~ 

l ~ + =" . ~ 

c 

~ 
q 

0.5¢-J ii- ~ 

JEDEC D0-35 

EIAJ SC-40 

TOSHIBA !-2G 

Min. Typ. / Max. Unit 

26 - 38 v 
- - 50 µA 

4.5 - - v 
- 0.1 - %/°C 

0.9 - 1.1 

Vop Test Circuit Volt-Ampere Characteristics 

50Hz 
lOOV 

R 

D.U.T 
Wiili•J>E?'1 t-1-' 

1 bn Y 
v.,. 

l 
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1S1549 ~IJ::::i::..-:c.t::'$'.:f:.~7JLo?°v-7"~a -y t-.:\=-1<•J7~~.:\=-i.t~1:t-i.e 
SILICON EPITAXIAL PLANAR SCHOTTKY BARRIER MIXER DIODE 

OUHF ~ .::\=-i.tm 
O UHF Mixer Applications QHigh Frequency Detector and Switching App 

lications 

• ~~""'"-\" !! 7W.~:fU.ffli"ot.:Ob~*~~~f!!l(Jf1?1· 1::t--1-·1t:4!Je~'Li11Wf 

~fltM.i: <, fil:*llf-Cil!> ~, fiUrittilt~' '· /On account of Majority 
Carrier Conduction, Very Low Minority Carrier Storge Effect, 

Low Noise Figure and High Reliability are accomplished in 

comparison with conventional Point Contact Diodes. 

• !ll&'l'[EEtit1j'~'': VF=0.36V CIF=lmA) 

•l'lfi\FffMl~:l:ilt!J-~'': CT=lpF(Max.) (V&=O) 

0 !if 1-T ~ "/ !I v :/ >/;{)tJA''· 

o Rs il''J'~ <, ~~m9':tJ•~t.t:''· 

:lil:::k:IE*& Maximum Ratings (Ta=25°C) 

Characteristic I Symbol 

®J'fiE~'itEE VR 

~ lvi!fiJl/A'lltVIE IFM 

->JZ:iey!l:V!Efl'.VIE Io 

Jllf~m9': p 

~1tiS!ll.ffi!.J3£ TJ 

1*f'fl.ffi!.J3£ Tstg 

Rating 

5 

90 

30 

100 

125 

-65~125 

'115atro!tiltt Electrical Characteristics (Ta=25°C) 

Unit 

v 
mA 

mA 

mW 

·c 
·c 

Characteristic .Symbol Test condition 

lllr{'l'[EE 

~ilVIE 

~-EE 
)ljffJ-fMl~:it 

100 
re· 

10 

< IZ 
~ 
.!:: 

l 

f.~ 
lBl1 
!!IE 

o. 1 

0.0 1 

VF 

IR 

Va 

CT 

"" 
V Ta=25"C 

IF=O.lmA 
IF=lmA 
IF=10mA 
IF=30mA 
V&=0.5V 
V&=3V 
la=lOµA 

V&=O, f=lMHz 

3.0 

llili 0.5 
~41 
:!'. 
r+ 0.3 
!!\¥ 

0.1 
0.1 

1--

0.3 0.5 

Min. 
0.23 
o.27-
0.40 

-
-
-

5 

-

-.....;::., 

+--t- ~fli'.EE v. (V) 
0 0.2 0.4 0.6 0.8 

Wi'itEE VF (V) 
1.0 
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Unit in mm 

JEDEC D0-7 

EIAJ SC-! 

TOSHIBA 1-3D 

Typ. Max. Unit 
0.30 0.36 
0.36 0.42 v 0.50 0.65 
0.70 1 

- 0.5 µA - 1.0 
- - v 

0.8 1 pF 

Ta~Il 

t--.,... 

3 5 10 



~ 1) ::I ::,.-:r.I;::'.' 5f ::\=-~ 7 JI,,~ 3 "J J- :\=-I~ 1) 73f~ _:; ::f-lj-:$" 1 :;t- f<' 
SILICON EPITAXIAL SCHO'ITKY BARRIER MIXER DIODE 

OUHF.:; ::f-lj-ffl 
O UHF Mixer Application 

• *'!ElirHi''.~lct1~{.~1,, : NF=7dB (Typ.) 

• ')13<1,B<;N.O'~rJJXB-9-/ a ,, :; rc.iJ!li1, ,/Electrical and mechanical shock 

free 

fi::k~;M} Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

:J!f!;;mffiit~'llEE VR 2 v 
1'-:ll91Jll'lmm hAV 30 mA 

- -----
92Mll~'llVTE hM 90 mA 

i*tHfiiUll'. I Ts1g -65~125 oc 

~~~!M''li Electrical Characteristics (Ta=25°C) 

Characteristic [ Symbol I 
Jlfl'\'mVTE h 

~'lfi'.VTE IR 

3t -1 ;;t- F~:fil: Cn 

*1Elif1if~ Fig. 1 NF 

Fig. 1 ~!iHH~~J1J)E7•c •'J ?~ 11''i7b. 
NF test circuit block diagram 

}.i;'ll\'li£1 ..( ;( UHF UHF 
-1 :-t::-!'">'7,~19!~ !'"-{ ot-f·~ "1-"'t-

Wide Band 
UHF UHF 

f-- Impedance 1--
Noise Diode Diode Mixer 

Converter 

] 
f,;jJ"&kllir..:i ffi:H1n 

Local 
Detector I-

Oscillator 

Test condition 

VF=0.25V 

Vp=0.5V 

VR=0.5V 

VR=2.0V 

VR=0.2V, f=lMHz 
f=900MHzfu=43.5MHz 
NF1r=3.0dB 

VHF 
tpf.~/llli!lill'liiif.I 

VHF 
f-

lF Amp. 
f-o-

( 

:JdB Mt it a~ 

3<lB Attenuatcr 1--
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CatlH)de 
Mark",, 

JED EC 

EIAJ 

1S2187 
Uni-t in mm 

TOSIIIBA l-3R 

Min. [ Typ. [ Max. Unit 

5 - 200 µA 
--

25 60 - mA 

20 µA - -
220 

----
- - 1.5 pF 

- 7 10 dB 



1S2187 

~ 
~ ...... 10-3 

~ I ., 
~ v 

10-• l--Jr---+-+-+-+--f--+--1--+--f-+--+--il--l 

I 
10-·~'---'--'---'-__.._~~~~~---=-'-::-'-:-' 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 o.s 
J®illtEE v F (V) 

1.2 
t=iM~;_, 
Ta=25°C ._, 

.......... 
f'{.... 

"+.. 
.............. 

.............. *' {$ 0.8 ,,__ 
,..........,.._ 

l""-h.. 
0.6 N 

0.4 
0.03 0.1 0.3 0.5 1.0 

~';!!:[£ Va (V) 
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10 

j 3 

0.5 
0.1 

---

I/ 
_j_ 

y 
v v 

.L_ 
V1 

0.3 0.5 

;!lit!± Va (V) 



GaP §!~!11 :t'- ~ 
GaP LIGHT-EMI'ITING DIODE 

o~~m~~;1=s J: l1~3!.lfil~ A~m 
0 Panel Circuit Indicator and Logic Circuit Condition Indicator 

• :¥8J'f;1J;JSf1c GaP ~{.il!Jfl L "Cl,' -£-ti.!• 1?:¥81[;~$1.J>i\t < ' -m;mffiE-C~:Kill!lt 

17) ~f§.:¥81[; "k #}. 7.i ;:. c 1.J' -c: ~ i -t : 
: B=75fL (Typ.) Ch=15mA) 

• m~~ 0~¥fll L v './ A"f-:1·-e-tl.J• I?. OO~t.i::¥8J't~71'1.i>llJ!11§-e-t. 

• ~~1.J>.!f!. <. ,~,i- ;i,ilJfF. i\;1imlidnc J: 7.il!'£llJl.J1.J>iiJnl§-e-t . 

• f~imM:l.i>~ <' ffi:~fr;-e-t. 

• 1J,)f~. il\I:il:-C--t. 
• Low Drive Power, High Brightness Visible Red Light Emission. 

• Red Opaque Lens Provides Excellent Wide Viewing Angle. 

•Fast Response Time, Capable of Pulse Operation. 

• High Reliability and Long Life. 

•Miniature Package. 

ft::k~*& Maximum Ratings (T,.a=25°C) 

Characteristic Symbol Rating Unit 

jl{lifE/llfi'i'[lifE h· 35 mA 
----

JlilifEi!l!'fl.EE V& 3 v 
---·---·-·--

m-·?Gm*: p 100 mW 
--···-

~itl'.fililfil.!lt TJ 100 oc 
t!i(::ff:ilfil.l.lt Tstg -30~100 oc 

tt Characteristics (Ta=25° C) 

Characteristic l Symbol Test Condition 

/llll'i'lt.EE VF IF=30mA 

ir!'i'ltlifE IR V&=3V 

J'f;l:f:ljJ Po h=15mA 

• m: B h=15mA 

50fL ~Jllfl'l[V!E hB B=50fL 
-·--

71-W:ltr~ifi 7/ h=l5mA 
---

1::"- !70flJ'f;~ffi: .Ap h=lOmA 

;i, ""- !7 I· 1v ¥fi!ff Pi J.A h=lOmA 
-·------ ·-·-··-----·· 

i1ffil-'frl'li?Glii: CT Zero Bias 
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TLR101 
Unit in mm 

1.1 
"' ::;: 

~o;=<O::::;:r=F=;:;=i--""'::!.I. --J.,~ . 
i 
q 
;<; 

~ <:_ ,~1 
1$'-I 

1. Anode 
2. Cathode 

JEDEC 

E!AJ 

TOSHIBA 4-4 

I Min. Typ. Max. I Unit 

- 2.0 2.8 v 
- - 0.5 µA 

60 210 - µW 

- 75 - fL 

- 9 - mA ---- 0.8 - % 
- 7000 - A 
- 1000 - A 

·-----
- 100 - pF 



TLR101 

300 

100 

~ 50 
] 
~ 30 

J!;l 

= 10 

5 

3 

1 L 

Tl2s·c-1 

LI , 
, , 

~ 
_-t 

7 
_L 

(--

1.6 1.7 1.8 1.9 2.0 2.1 2.2 

~lllitl± VF ( V) 

B-Po 

1001--+-+-+-+--+--+--+--+--+--+--i.~ ... '-+--+--+--+--I ,' 
A ' S SOr--t--t---t---t---t--+--+---t-li"'-'-t--+-+-+--t--t--1 

vfZ 
~ 60t--t-1--t-+-+-+V'-7'1--+-+-+-+-l--l--l----+--I 

y 
40r--t--t--r_L-+:.17"'"'~-+--t--+--+--+--+-+-+-+-+--1 

20 _L 
IL 

0 50 100 150 200 250 300 350 400 

J'tHl:IJ Po (µW) 

:ffil)t:J"~:YC~J.l-)Jf :St~tt 
Relative Intensity vs. Wave Length Characteristics 

1.2 

1.0 

-~ 0.8 
i1dl 
~..s 
~., 0.6 
~-1: 

~ 0.4 

0.2 

0 

JL 
~ 

lLl 
lL 

6200 6400 

1:=1'0J.-: 

.Ll ~ 
Ta=25°C-

CSl 
~ ~ 

!SJ 
l"'J 
~ 

""" ~ ~ 
6800 7000 7209 7400 7600 7800 8000 

l!J<~ .t <A> 

~ 

I== Repetitive 
I-- Frequency; 

1000 

500 

300 

:= £=10Hz 
I-- Pulse Width; 

T=lOµs 
I--

Ta=25°C 

Po-IF 

Pulse= H= 

IL DC ,;:. v 
17 

,;: 100 
j)-1 

-R 
"3. 50 
.;g z 

:zJ 

~ 
:/;: 

~ 

3 

1 

0 
.L 

o~ 
1. 3 5 10 30 50 100 300 500 

)lli~lfit IF (mA) 

Po-Tc 

3r-;--t----i---t--1r-+---+--+--!----jf--+-+--+----1 

;:::: o.si---r-t--t---i-t-+-+-+--t--t-.....,.-4-~f--+--I 
"3. ~ 

.;g 0.31--i--t---r----t-t--i--t--+--+-+--t--+-+-I 

0. l '::--'--:t:---'-~:---'--;!.,,---'-"""*--'---:;~-'---='=---L-,,J. 
-40 20 0 20 40 60 80 100 

7"-:<.il.U:fl'. Tc (°C) 

~~f.il~tf 
Radiation Pattern (Typical) 
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125 

100 

~ 75 

25 

0 
0 

TLR101 
P-T, 

~ 
'l 

\ 

~ 
~ 
'l 
'\ 
~ 

25 50 75 100 125 

llUllli:;i.J!I: Ta ('Cl. 
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TLR102 
o~~m71:;1u-aJ:u~:im.oo!ff...:a1*m 

OPanel Circuit Indicator and Logic Circuit Condition Indicator. 

• 9e:J't:Wf6ft.::. GaP ~fi!!.ffl t, ·n, "i 't"'/J• t:>9e:J't31'b$tJ>ifli < . ffh ,'i!IV!t-C:ifli:i!li 
~Q)$~9E:J'tH~7.>;:. c tJ'-C:~ "i't". 

B=60fL (Typ.) (h=lOmA) 

• $~'?~~!., v:;.; X#-C:'t"'/J•G. IJIJ!ltl:t.i::9e:J'tMil'llJWl3-C:-t. 
• lit~tJ'-"f.<. ,.{11.-.A!fbfF. i'lliN!lr8lt.::.J: 7.>W:llmltJ'llJW!3-e-t. 
• 1NfM-C:il\I:l:-e-t. 
• Low Drive Power, High Brightness Visible Red Light Emission. 

• Red Opaque Lens Provides Excellent Wide Viewing Angle. 

• Fast Response Time, Capable of Pulse Operation. 

• Miniature Package. 

-:;A;:~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

jj[ V!EJl~'f[Vlf IF 25 mA 

jj[Vlf~'f[Vlf VR 4 v 
fl'~~.ft9c p 75 mW 

~~'ffllflffi.~ TJ 100 oc 
f*H-flffi.~ Tstg -30~100 oc 

tt Characteristics (Ta =25° C) 

Characteristic I Symbol Test Condition 

llr&'m:EE VF h=20mA 

~'f[Vlf IR VR=4V 

:J'tl±\JJ Po IF=lOmA 

• ~ B IF=lOmA 

50fL ~J@i'm'.Vlf ha B=50fL 

7'1-'ffll:l:-T~$ '1J h=lOmA 

!::.' - !I 9E:J't7Bl;l\'k .:tp h=lOmA 

.A"" !I 1- 1v-¥fmi~M Ll.:t h=lOmA 

-530-

Gap §Hf~ { :t- I' 
GaP LIGHT-EMITfING DIODE 

Unit in mm 

, 3.3~Max 

0.9 

1. Anode 
2. Cathode 

JED EC 

EIAJ 

TOSHIBA 4-3 

Min. Typ. I Max. Unit 

- 1.95 2.6 v 
- - 0.5 µA 

60 180 - µW 

- 60 - fL 

- 8 - mA 

- 1.0 - % 
- 7000 - A 
- 1000 I - A 



100 
I--- - ---:Ta=2s·q 

. , 
v 50 

3 0 
y' 

lZ 
0 1l 

t--
t--

v --
5 

3 1f 
1 L 
1.7 1.8 1. 9 2.0 2.1 2.Z 

Flll'ill'.1± Vr(V) 

B-Po 

140 

Ta~25JC_ 
, 

12 0 
, 

' 
' 

10 0 tl 

v 0 

I-
lL 

~ 8 
CQ 

: 60 

40 r/-
20 lL 

I 
,V 0 
0 100 200 300 400 500 

:)'ttll;IJ P. (µW) 

~lii!EJ~;j•l:!f Radiation Pattern (Typical) 

TLR102 
Po-IF 

1000,~-~---,.---,---,-~~~--~-~~ 

1--------j---+---t---+--+-+---+--+-+-----+-Ta~ 2s·q-1 

ol1 
Jillllltiiii. Ir (mA) 

:m~~*~Ji-)~~~;j·li 
Relative Intensity vs. Wave Length Characteristics 

1.2 -r 1 1 
lr=lOmA-

_L ~ 
Ta=2s·c-

I 
y f'\ 

1.0 

I/_ I~ 

ii ~ 
IS 

v- ~ 
I"'-.. 

JZ b.. 
/ 

0.2 

0 
6200 6400 6600 6800 7000 7200 7 400 7600 7800 

iit:& .:i. cA.> 

Po-Tc 

31---+----l---+-+-+--+---+---+-+-+-+--+--+-+ 

~ 0. 5~-l-+-+-+-1--+--+-+-+-t-""--"'1' ... ~:+--+-+ 
.,g 

0 .3 e--+--+----l----1-1-+-+--t--+-t--t-----t----t-----i 

0.1 L_...L.,~-1..---J,---L-~_!_-f;;__.L--;f;;--'--;h;--'--,: 
-40 -20 0 20 40 60 80 100 

7-;t,iU Tc (°C) 
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TLR102 

100 

75 

50 

25 

0 
0 

P-T. 

.~ I 
ISJ 

--+--I 

N 
~ 
~ 

N 
25 50 75 100 125 

m!fffii1H~ Ta ("C) 
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GaP~:1'C~ -1 :;!"- It 
GaP LIGHT-EMITrING DIODE 

o~~m:1'f~cto~v:r.tiimtmr&a~m 
QPanel Circuit Indicator and Logic Circuit Condition Indicator • 

• 9fl:)'(:;t~·mc. GaP a-ill!ffl L "(\,\ -£-f;O> G:~'Hc~J*i.J'i\';j <' 11\JaV!E-CiCii~l!l 

~~~96:)'(:;-a-~o=~~-e~ii"= 

B=l50fL (Typ.)(h=l5mA) 

• OOILCU.i:~ff-a-t.\tot.:~~@.ml1Jl7i-[ll\f.Ja-:f*ffl L-C\,\ ii". 
• J;C;~i.JUfJ-<, ... ~1v7-.!l!lJf'F. MJTM&nc.J: o~Jll~1.1>·11Jf1~-Ci". 
•Low Drive Power, High Brightness Visible Red Light Emission. 

• Red Clear Plastic Lens Provides an Excellent on-off Contrast 

Ratio. 

• Fast Response Time, Capable of Pulse Operation. 

:§:;I;::~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
···---

-OO:Vlr:JllJll1[VJt I IF 35 mA 

@l: Vltilt£lt.EE V& 4 v 
1¥f~m*:: p 100 mW 

~ii-$ilffiJ.lt TJ 100 

I 
oc 

f*1Mli!t Tst~ ! -30~100 oc 

t£ Characteristics (Ta=25°C) 

Characteristic I Symbol Test condition 

Jllfl'iE.EE VF h=30mA --· 
ilf£'itl51E l& V&=4V 

J'f;l:f:l:;IJ Po h=l5mA 
. ------• Jjt B h=l5mA 

--
50fL ~Jlln1[Vft lFB B=50fL 

.. ·---

7i-'i!lliir3WJ* 7/ h=l5mA 
-----·· ·-1-1-;-~ i-o~A !:." - !7 96J'f;7et;!lt .tp 

7-"!l r 11-¥-MM LU 1-IF=l.omA.-· 
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JEDEC 

EIAJ 

TLR103 

1.5 

!. Anode 
2. Cathode 

Unit in mm 

TOSHIBA 4-5 

Min. Typ. Max. I Unit 

- 2.0 I 2.8 I v 
- - 0.5 j~A. 
80 210 - ,,w 

··--

- 150 - fL 

- 3.5 - mA 
. ·--

- 0.8 - % 
- 7000 - I A 
- 1000 - 1··--A 



TLR103 

500 

400 

~ 300 s 
1:11 

I 200 

100 

100 

50 

30 

3 

1 
1.6 1.7 

v L 
~ 0 
0 100 

Ta-25"c: 

, 
P" 

1/ rz v 
± 

IT 

rf 
j 

1.8 1.9 2.0 2.1 

KiifltEE VF (V) 

B-Po 

-ta=2~·c 

,, , 
v7 

L 

L 
v 

v 
200 300 400 500 

:)'{;1.ll1J P. (µW) 

#IM~'1f:5ili:-~:lit~'li 
Relative Intensity vs. Wave Length Characteristics 

1.2 I I -r 
lF=lOmA-

/ !'-.., 
Ta=25"C-

1" 
1.0 

I/ [S 
) IS 

lZ rs 
_j_ rs: 
v },. 

lZ ]'... 

_!._ 
0.2 

0 
6200 6400 6600 6800 7000 7200 7400 7600 7800 8000 

i1H<t A. (A) 

1000 

500 

300 

ii ..,., 
~ 

-R 
100 

'8 
~ 

50 17 

3 

Po-b 

T7 

J7 
J! 

1Z 

5 10 

Jllli'lli'.if IF (mA) 

Po-Tc 

30 50 

. 51---+---l--l--+--1--l--+----l---l--1--1----l-l--I 

31---+---l--l--+--1--l--+----l---l--1--1----l-l--I 

. 0.1.___.__~_._-;..---L---'-'--.,L.---'-_.,__.___,.._,__, 
-40 -20 0 20 40. 60 80 .100 

?"-::t.U Tc ("C) 

fliiftil~'li 
Radiation Pattern (Typical) 
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P-T. 

1001--+--~ic---,+--+--+---t-+--t--+----I 

~ 751---+--l----i~µ...+-\--+----l-l---+--+---I 
~ 

~ so,f----+--+---1--1-"'_,.._K-1-+---1---+---1 

{\¢ I\. 
~ 

~ 25,f----t---+---1--1--+---+->\.-+--h..-t---+----i 

o~o~__,~_.__~_._---=-=---~~-=>:,--'---,-,! 
25 50 75 100 125 

' Jlil!llli,\,\~ Ta ("C) 
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TLR103 



TLR104 
O*jf-m*;Imct.> c1:v~~ffil~~~m 
OPanel Circuit Indicator and Logic Circuit Condition Indicator 

• :fe)'[;:f~·oisnc:. GaP >a:fl!ffl L. -c ~'£-ti!• G:fe)'[;~iJ>i\11i < ' fl£1!tV!E-C:iliii*'l!!:lt<D<# 

~:Je)'[;"1:t-EJ::i.:. t tJ>-e~ £-r. 
B=70fL (Typ.) (IF=15mA) 

• ilft~ "'.)~m t...71-trn~-c·-ttJ• G. oo~t.i::Je)'[;~~ti'"iiJlll§-c·-r. 

• pt;~;J>Jf. <, /~Jv .7-.il!iJ{'f, jliij)WJUi1(fC:. J: Q~~;J>"iiJjj!§-C:T. 

•Low Drive Power. High Brightness Visible Red Light Emission. 

• Red Opaque Package Provides an Excellent Wide Viewing Angle. 

• Fast Response Time, Capable of Pulse Operation. 

:l&::k:~~ Maximwn Rating (Ta=25°C) 

Characteristic Symbol Rating Unit 

Jl1VIEJ1!1liiti'.i!E IF 35 mA 

TM Vfti]'£1!tEE VR 4 v 
·-·---

llt~m9': p 100 mW 

J~1Hfl3llffi.!:lt TJ 

r 
100 oc 

fl?:f¥llffi.!:lt Tstg -30~100 oc 

tj ¥-!: Characteristics (Ta=25° C) 

GaP ~°*~ ..( ;t- ~ 
GaP LIGHT-EMITfING DIODE 

6.3¢Max 

5.1¢Max 

Unit in mm 

~··-~1~ 
?. 
00 

0.45¢;:jl 

1. Anode 
2. Cathode 

JED EC 

EJAJ 

TOS!!IUA 4-5 

Characteristic I Symbol Test condition I Min. I Typ. I Max. I Unit - ··--------

I llWViiEE VF lF=30mA -

I 
2.0 2.8 v 

----
I }.!E~f!EE IR Va=4V - - 0.5 µA 

-

I 
)'[;f±l1J Po h=15mA 60 210 - µW --
~ Jf" B h=15mA - 70 - fL .><. 

50fL~J~1!tl!ft hB B=50fL -
I 

9 - mA 
------·---

7'1-fftlJ.II:T-~~ 7} h=15mA - 0.8 - % 
t:'- 7 ~)'[;iE(;!lt .Ip I lF=lOmA -=-I 7000 I - I A 
/.. "'- !? r ;r.-'1':f1ElJ/& 

~·---IIF=lOmA ___________ 
1000 I - I A 
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100~~-.--.--~~-,---,----.--,---. 

1---+---+--+-+---+---r------r Ta=25°C = 
" 501---+---t---+-t---+---r---t:,,.....---ii----i---; 

3011---+---t--t---l-~!--*~--t-·j----t--

v 
t 5,1---+--t---1-1--+-----i----r-i----i---; 

i 

1~1~-'-~"--7-;;-'-.... -'--;;' 
1.7 1.8 l.9 2.0 2.1 2.2 

Jilli'iltl± Vr (V) 

Po-b 
500 ~---r-..,.--,--.-~--r-r.---.--,--,.--, 

1----+--+--i----i-l-+-H --- Ta,,;25'(; _ 

3001----"--+--1~--t-+--+-+++---r,,,L'-F-~ z 
.;::::: ~ 
~ L 
.;g 50 >-----+----;k"r-c_/.,..-j-----;r-c-r---t---t-1--l-----+--+----t-i 

30·1-------+y+L----t---\--+-i--+-t-+-t----t---r----r--1 

L 

1 3 5 10 30 50 

:fl!IM~3t:~/1:-i!li'.:!ii:~tt: 
Relative Intensity vs. Wave Length Characteristics 

1.2 

i;.=IoJ-

L ~ 
Ta=25"C-

~ 

1.0 

IL L'--
Di 

1L ~ 
__L ~ v I\. 

l.l ~ 
!_ 

0.2 

0 
6200 6400 6600 6800 7000 7200 7400 7600 7800 8000 

ifii.Ifi: .t CA> 

.;: 

i 
:/:;: 
~ 
.;:::: 
;a 

HO 

120 

100 

s 80 

l'Q 

~ 60 .. 
4 0 

2 0 

olZ 
.o 

TLR104 
B--Po 

Ta'= Jc -
I , 

, 
IL 

_j_ 
v 

2 

lL 
_L 
v 

[Z 

100 200 300 400 500 

:i'Gtl:l:h p .• (pW) 

Po-Tc 

* 0. 51--+---+--+--+--+--1-1---1-+---+--="_,..~.,-+--l--i 

°.:\~o___.._ __ ~2~0-'---'-o-'--,;20=-'--4~0-'--,;60.,.----'--s~o--'~100 
-tr-;t.iJ:.ll\'. Tc ("C) 

tl:iltiJ~tt: 
Radiation Pattern (Typical) 
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TLRl04'. 
P-Ta. 

1001---1---1.~.---l--+---+--+--+--+--+--1 

~ 75 ~ 
: ~ $ 501--+---+--+--+--'k-l\.--+-l--+---+--I 

: ~ 
251--+---+--+--+--+-+-J\......+--+-+--l 

'\ 
\ 00~--'-~2~5-'-~50---'----,1~5--'-~10~0--'---'12s 

llll!lirui!'. Ta ("C) 
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~*~~?!t-
GaP LIGHT-EMITTING DIODE DISPLAY(TENT ATIVE) TLR301 

: Q11'J!ct.\117 i!·~i j. ::.- "~*~~?it- Unit in mm· 

' OSeven Numeric Display with Decimal DISPLAY (TENTATIVE) 

• 5fl:)'f;;j;f;jSf~c:. GaP -.a:~Jfl L-Cc' i"t"il' G5fl:J'f;3"}J~b;[i11i \, fJ£'f!l'.VlEL'iiili;/tl!l/!tQ)tJF 
"' "' < 0 

..-:(, +! 
<l"'. ;?; 

~?JB:J'f;-.a:~7.i;:::. c b~t:g i-t. 
• 5m1¥;'{;7) TTL, DTL IC c fl'U-1\'.~"(-~ff;;'Jt--C-~ i"t". 

• fE;~;iJ>lf-<. ,.{,i,;t.,.i!Jfft nr~~'-'-t. 
• High Efficiency Electro Luminescene from GaP Diodes Which Emit 

Red Light in all Directions, Provides High Brightness and Low 

Power Requirements. 

•Operates with Standard TTL, DTL IC by Same Power Supply. 

•Fast Responce-Suitable for Time-Shared Operation. 

~::k'.i'E~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

jj[VfEJlfli:1!'.VlE /seg IF 
---

jl[VfE.i!f!1!'.EE VR 
-·-

~t~m~ Pn 
·----~·-

;)-f€it$tfill.l!t TJ 

{;ll::ff:tfill.l!t ---·---1 
Tstg 

i~ Characteristics (Ta= 25° C) 

Characteristic I Symbol 

Jlfli:1!'.EE(1) 

I 
VF(l) 

J1!&1!'.EE(2) VF(2) 
--

I 
.i!f!'ltV!E IR 

:)'f;f:f:l::t.J Po 

~ g (Note 2) B 

1::.' - !I 5fl:J'f;ZElffe: Ap 

;t..-" !I 1- 11.---¥:fill*I L/). 

lqrf:f rai~t CT 

Note 1. ,.{;I.-- ;t..~I lms, 7 "'- - -r -1 .l.t 3%];(--V 

Pulse Width !ms, Duty Ratio ~3% 

I 

2. --t!J',, ';/ r${1fill7)WffuNm:finc:tcvtoitl!ll!t 

Rating Unit 

20 mA 

3 v 
400 mW 

----
80 oc 

I -30~100 oc 

Test condition 

h=25mA (Note 1) 

IF=5mA 

VR=3V 

h=5mA 

h=5mA 

h=lOmA 
-

h=lOmA 
·-~-

Zero Bias 

< ~ 

6.0 < 

U4.0Max 2.2Min 

0.25 

A 
3.2±0.25 F/WB 

EJ/c 
D • Dp 

Pin 1. Anode A Pin 6. Anode C 
2. Anode F 7. Dp Anode 
3. Anocle E 
4. Anode D 
5. Common 

Cathode 

JED EC 

EIAJ 

TOSHIBA 4-14 

8. Anode G 
9. Anode B 

10. Common 
Cathodl' 

Min. I Typ. I Max. I Unit 

- ! 2.0 - v 
- 1.85 2.3 v 
- - 0.5 p.A 

15 - - µW 

-
I 60 - fL 

- 7000 - A 
- 1000 - A 
- 100 - pF 

Brightness is Measured at the Center of the Segment or Decimal Point for a Small Size. 
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TLR301 

30 

< 
..§ 
..:;-

Jt$ 
ilm1 
~ 

3 

1.,___.__,_..,,_~~':-'---~~~~~-cc' 
1.6 1.9 2.0 2.1 

JQiTilHE VF (V) 

B-Tc 

5 

3 

t:Q 

~ ·---+-t--+---l 

;/;;: >--+--+--+-11-----t-

~ 0.5 
l!Z 
li'i: 

0.3 
. 

0. l 
-40 -20 80 0 20 40 60 100 

-r-;t,,iJl./t'. Tc CC) 

;j;l:)Jt.t§E:lt~~-5i:li::llHif1i: 
Relative Intensity vs. Wave Length Characteristics 

>. 
~:;;; 
4<I c 
~~., 

-oF"' i:l!:"; 
~.:: 
~.E 

"' p:; 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

-+-+-+--+--t--r--+--+-+-+--+--l--i-+-J=Tom1~ 
HHH-t-t-+--1:7"-l-..!:-t-t-+-+-+-Ta=25'C-! 

~ ~ i 

6200 6400 6600 6800 7000 7200 7 400 7600 7800 8000 

illi-Pt .t iA.J 

~ 
..§ 

p.. 

-lK 
~ 
M1 
;Ii;; 
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µ:i 

~ 
~ 

B-b 

lOOOi::::::=+=+=+=i=+:=r=+i===~--i;;:~ 
1------+---+--T-i-t--rt-tt--- Ta- 25·c; ~ 
r··--1---r-c-·-r--t-HT---r--1--t--t 
r-----i--+--+-i···-~-r-t· H---+---- r-t-c 

500 !-------+--+--+--+--+++<---- --t--
--i----T-1--11-t-·~-tt-~-~--i-t-

3001-----+--+--+--i-+-+-i j---~ 

I~ -T-4-

100 llv 
50 

Jllfi'1{,'.jf,t IF (mA) 

r--i--1.6 t--t--t--t---il--+--t-+---+-+--+-+---1 

f -1---1-
l.4.-;;--~~---,~~-:::--~---c~~I -7,--j~ 
-40 20 0 20 40 60 80 

Pn-Ta 
500 

400 

300 

\~ 

200 

100 
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o.___.._ _ _,,_ _ _.__-=':-~--==--~~___,~-~-::-! 
0 fi ~ " ~ ill 
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TLR301 ~;'f-IE]Jm 
Display Circuits of TLR301(S8123),TLR302(S8124) 

1) 7,1771 ·;1 :7'£Ui~rrTI~1l-/Static Display Circuit 

DECORDER e 

(MOS IC) d 

T3085 

-5V 

a 

t/-;/b 
e{/c 

) 25A495@-YX7 ct •Di> 

R R 
R=250 

2) :7''17" ·:.- ;7*7'RlfilR41-f§VDynamic Display Circuit 

CATHODE 
TIMING 

CIRCUIT 

T3019 

TR-2SA495®-Y X 7 

2SC982 

-541-

DECORDER 

(MOS IC) 

2SC982 

-5V 

TLR301 



TLR302 ~*~~-· GaP LIGHT EMITl'ING DIODE DISPLAY (TENTATIVE) 

01J,ftm:f.t 7 -1!?. 7- ~I-A*~~-~ 
OSeven Segment Numeric Display with Decimal Point 

• :JM't~IZ: GaP ~13e:m l.. "'(\,' "! "t'IJ' l?:Je:]'[;~-ilti';ili < . ~-1J"l:i\ili'llJIJ£ 
<l)~f3:Je:]'[;~{4Q t. c tit-i:~ -t-t. 

• ji'{jt<I) ,TTL, DTL IC cfi'fl-'ll~"l:~~il>"t:~"t-t. 

• ~~ti>!f.<, .. ~1v.Albff>b liJJm"l:"'t. 
• High Efficiency Electro Luminescence from GaP Diodes Which 

Emit Red Light in all Directions, Provides High Brightness and 

Low Power Requirements. 

• Operates with Standard TTL, DTL IC by Same Power Supply. 

• Fast Response-Suitable for Time-Shared Operation. 

:ft*~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

mtiiltlmilV!E/seg IF 30 mA 

mtVIEHEE VR 3 v 
ll'f?lltm1k Po 600 mW 

~it-fflliffiill: TJ 80 •c 
f*ffiffiig£ Tstg -30~100 ·c 

~ ·~ Characteristics (Ta=25° C) 

Characteristic I Symbol Test condition 

lllJHtEE(1) VF(l) IF=25mA 

Jm'lil!E(2) VF(2) h=5mA 

~-VIE IR VR=3V 

:]'[;l:f:l:IJ Po IF=5mA •m: (Note 1) B lF=5mA 

t::." - !l :Je:}'{;ml:flt . Ap lF=lOmA 

;r, .A. !l r 1i.-~fiili*lil LIA h=lOmA 

~rlm?ilt:il: CJ Zero Bias 

Note I. -t ?" ,, Y r ~mi 0)1Jl&1Nm•t;:.~rJ- Q •I'll: 

go.~ 
5.7±0.25 A 

F/([/s 
EQc 

D •Dp 

Unit in mm 

Pin 1. Anode A Pin 6. Anode C 
2. Anode F 7. D, Anode 
3. Anode E 8. Anode G 
4. Anode D 9. Anode B 
5. Common 10. Common 

Cathode Cathode 

JED EC 

EIAJ 

TOSHIBA 4 -178 

Min. Typ. Max. Unit 

- 2.0 2.8 v 
- 1.85 2.3 v 
- - 0.5 µA 

15 - - µW 

- 60 - fL 

- 7000 - A 
- 1000 - A 
- 100 - pF 

Brightness is Measured at the Center of the Segment or Decimal Point for a Small Size. 
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«I 

!ii! 
:/;;: 

SOt---+--t----+-+---+--+-+--1---+--i 

30t---+--t---l-+---+---l-+-17--->l---+--1 

v 
101---1---+------l-+---+-----A-+---+--+---l 

f----+--~----+----+----+-r:)___; ___ -- 1------1 
L=i . ---! 

5 7i ___ 1_--' 

3 f-+---+------1 · 1-- t------ -- =~ 

1'-o---'--...,.-'-=--'~~~,------1---'----~I------,,---~----~-~---~~-,,' 
1.6 1.7 1.8 1.9 2.0 2.1 

w1·;i;:1± vF < v l 

B-Tc 

31--+--+----f----l---f---f----+-----+---+-1-----1---+---l-----l 

~ ~ 1l;j 0' 51----t---t--+-+-+---+--l--+-+-+----+-----+=""'1-----f 

• 0. Jt---t--l---+-+-+---!-----+--+-+-+--l---+---1----l 

0' 1'7-.J..._-!-,--_L--1c-L-.,L---'--.,l,--'-_JL__L___J__l_-,..! 
-40 -20 0 20 40 60 80 100 

'r-::'-ilil.J!;'. Tc (°C) 

*!lM§€J't5~f3f-Sm.ffe:~if·J1: 
Relative Intensity vs Wave Length Characteristics 

1.2 
rl=lom~-

/ N 
Ta=25°C---t 

~ 

1.0 

z '\J 
SJ 

~ r\J 
~ 

v ['... 
I/ b.. 

I 
0.2 

1--- . 0 
6200 6400 6600 6800 7000 7200 7 400 7600 7800 8000 

illi-llt .t c.A> 

" .P.. 
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1----1-------1------1-+-H--+-1-+----Ta-25°q 

500 r------+-1--t---+-l-H-++------l---1--l-.I 

501-----+---1v~f--+-HH-1+---+-+--_j__J 

301--~+.;z:-,,__,1-----+----+--+--l--1--1--l-~---l~..L-.j__J 
/1 

J7 
1 3 5 10 30 50 

~ 
1. 6 f---+---+-+----+-------1--+--+-+---+-------l--+---J 

1~~~0--'--~20,-------'---o!------'-~20,-------'----4~0-'---~60::---'----.'so 

800 

600 

400 

200 

0 
0 

1 

Pn--Ta 

LS] 
[SJ 

N --+------I 

~ 
~ 

N 
25 50 75 100 125 

m!llllill.11£ Ta ("C) 



~7\:-~!Jtll: TLR303 GaP LIGHT EMITTING DIODE DISPLAY(TENTATIVE) 

o~••M7~~~~~~·•~?Jtll: 
OSeven Segment Numeric Display with Decimal Point 

• 98J'ttJf'Hc. GaP ~Ul!.m L. -n, '! i"iJ, G9BJ'tJl'}J$iJ>~ <. {l!;litVTE<:''i\11jj!Jl:!(t 
Q)~~98J'(;~fl}Q.::. c 11'--C-~ '! i". 

• ~'ffiQ) TTL, DTL IC c fj'i)-1[~-c'·*;r,11>--c-~ 'ii". 
• JC.;~iJUJ!. <, ~{;J., .AtfJfF{, "iiJ~i:l--C-i". 

•High Efficency Electro Luminescence from GaP Diodes which 

Emit Red Light in all Directions, Provides High Brightness and 

Low Power Requirements. 

• Operates with Standard TTL, DTL IC by Same Power Supply. 

•Fast Responce-Suitable for Time-Shared Operation. 

M::k~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

riiiVJERllUFl'.VfE/seg h 30 mA 

il[VfE:i!f!flt!E VR 3 v 
llf!J'it~9': 

1---
Po 600 mW 

1'¥!-fr'ffBilfil.t(t Tj 80 oc 
----

f*:ff'.iliil.J.t Tst« -30~100 oc 

*¥ 1~ Characteristics (Ta=25°C) 

Characteristic ! Symbol Test condition 

I ., 
3 

.4 
5 

go.~s~ 
5.7±0.25 A 

F/G/B 
E/-/C 

D •Dp 

Unit in mm 

Pin 1. Cathode APin 6. Cathode C 
2. Cathode F 7. Dp Cathode 
3:. Cathod"e E. 8. Cathode C 
4. Cathode D . 9. Cathode B 
5. Common 

Anode 

<!l;&cllll s 10 

10. Common 
Anode 

ffittHl 
12346789 

JED EC 

EIAJ 

TOSHIBA 4-17A 

I Min. I Typ. I Max. I Unit 

Jllfl1t!E 
I 

VF h=5mA I - 1.85 2.3 V 
·----1-~-F-::vA---------------11--1-5-1---_--1--0-.-5-1--;-~-;i!f!'f,[VJE IR 

J'(;f:l:l:JJ Po 
--

;l'i!l,ll; (Note 1) B 

1::" - !7 9BJ'ti&'.ffi: .lp 

.A~ !7 r 1).,¥00•1 AP 

ftlliF'f ra1!l'lt :I: CT I 

Je~SmA I 60 - fL 
h=lOmA 1000 - A 
h= lOmA ·i-1_0_0_0_1 ______ 1--A-

-1------1------------------ ----·1-----1----r---
Zero Bias 100 - pF 

Note 1. -t !7"" :,; r ~Jifi0)~1HlfiM'.vc.~vt Qj!Jl:J.t 
Brightness is Measured at the Center of the Segment or Decimal Point for a Small Size. 
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;1% 
'lllll1 
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JlN\llLJ:E VF (V) 

B-Tc 

31--·l--+--<--+-+-t---+---+--+--+-l-+-4--< 

0. 3 l--+--+--+---+-1--+--+--+--+-l-+--+--+---< 

0.1.'7-~~~--'--'--~-+-~--'---e!L..--'--~--'--~ 
-40 -20 0 20 40 60 80 100 

-r-.:'-i!Jil!'. Tc ('C) 

~~~:*%i~-i&'.:Bt~tt 
Relative Intensity vs. Wave Length Characteristics 

1.2 
_I ! I 
lF=lOmA-

/l b-, 
Ta=25'c-
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rz I~ cs 
lZ ISJ 

L rs: 
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i&·~ .t <.Al 
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TLR303 
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TLR304 ~*~~~![ 
GaP LIGHT EMITTING DIODE DISPLAY 

0~%~~~-
0Polarity and Overflow Display with Decimal Point 

·~:J'tm!-r<: GaP Z.iil!JfH,-c1,,'£i'"il•I?. ~:J't3'1'h*il'~<'-e~'ii'". 
• Jj-m-11) TTL, DTL IC clm-'!l~-C:~ffe;Ot-C:~'ii'". 

• High Efficency Electro Luminescence from GaP 'Diodes Which 

Emit Red Light in all Directions Provides High Brightness and 

Low Power Requirements. 

• Operates with Standard TTL, DTL IC by Same Power Supply. 

;&:;k~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

fi[Vft:lll&'llVIE/seg IF 30 mA 

fi[Vft:i~!'~EE VR 3 v 
irf~~~ Po 300 mW 

~itfffif§.li: Tj 80 oc 
f*f?iali: Tstg -30~100 oc 

!!:if 'Ii Characteristics (Ta=25° C) 

Characteristic I Symbol Test condition 

lll&'i!t.EE VF IF=5mA 
---··--

~';IVfE h VR=3V 

:J'tlli:1J Po IF=5mA 

'Jt!lloc (Note 1) B IF=5mA 

1::· ~ !! ~:J'tiBlR '· lp IF=lOmA 
\~·· , , 

7-. "'- !l r ;i,,~Mfo/lii .:IA IF=lOmA 
----

ilffil-rri.i~:1: CT Zero Bias 

Note 1. -!?:!!" ;( Y r~fi'iill)~1N!iiJfr<:hNt{))l$/i: '·' 

I Min. 

-
-
15 

-
-
-
- I 

Unit in mm 

Pin 
!. Cathode A Pin 6. Dp Cathode 
2. Cathode A 7. Cathode C 
3. Cathode A 8. Cathode B 
4. Cathode A 9. C•thode B 
·s. Common 

Anode 
10. Common 

Anode 

dJ 
12346789 

JED EC 

EIAJ 

TOSH[[JA 4-17 

Typ. Max. I Unit 

1.85 2.3 v 
- 0.5 µA 

- - µW 

60 - fL 

7000 - A 
1000 - A 
100 - pF 

''Br.igntness is. Measured at. the Center of the Segment or Decimal Point for a Small Size. 
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TLP501 7 'k t- :n :7°7 
Photo Coupler (GaAs LED and Si Photo Transistor) TENTATIVE 

O@li§Pci~ 

QCircuit Connection 

• Il£~3':1;~;0>*~1,, : Ic/b=0.2 (Typical) 

(VcE=lOV, b=IOmA) 

• ;e-Yt. ~-Ytr .. iC')tfti;WofifrJ[[;0>?.ili1,,. 

• .A.::IJ'm'.VIE'l!fi!:;O>*: IF Max.=60mA (DC) 

br Max. =IA (Pulse) 

•Very High Transfer Current Ratio. 

• High Isolation Resistance. 

:lfl::k:~*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

/l~~V!E(DC) IF 60 

0 /IWli;'.V!E (pulse) (Note) br 1 
l'il 

~ V!Ei!E:11EE VR ~ 6 

W'f'lif}ffil.9': p 150 

u P:: ::z v::7 3l • =",,, 3lfi;Wii!iEE VcEo 45 
file = " ,,, 3l • ::z v ::7 3l l'kif!ltEE VECO 6 
tE-< 

1lt'Nm1': p 100 0 
~{'flffil.!lt Topr -30~100 

W::fflffil.tlt Tstg I -55~125 

(Note) /~Jv7'$jjj~IOµs, < IJillL,f,'(];i!itj& lOOHz 

Pulse Width;;;;;lOµs, Repetitive Frequency= lOOHz 

~~1¥-J~·!:ii: Electrical Characteristics (Ta=25°C) 

Unit 

I mA 

A 

v 
mW 

v 
v 

mW 
oc 
cc 

Characteristic I Symbol \ Test condition 

VF(l) h=50mA 

0 
~VIE/llfl'l!ll:ff 

VF(2) IF=lOmA 
l'il 
..l i!E:'l!ll:VIE IR VR=5V 

~it'Nit c V=O, f=lMHz 
p:: 

::z v ::7 3l • = " ,,, 3l fY!flltEE BVCEO lc=0.5mA 0 
E-< = " ,,, 3l • ::z v ::7 3l Fdlf!ltEE BVECO IE=O.lmA u 
l'il ~f!ltVIE ICEo VcE=30V E-< 
l'il ;f¥!-ft'lifit c VcE=O, f=lMHz 0 

ffi;~~1i Transfer Characteristics (Ta=25°C) 

Characteristic I Symbol \ Test condition 

B£~3\'IJ~ lc/b VcE=lOV, b=lOmA 

l'¥Jlif'Nit (LED-DETEC.) Cs V=O, f=lMHz 

*&~ffif.tEE (LED-DETEC.) BVs R. H.=40~60% 

~~1l&:J1i: (LED-DETEC.) Rs R. H.=40~60% 

.ftJ::. IJ ~ ri.i tr VcE=30V, RL=lkQ, h=lOmA 
----

.rrr1J~r"'i tr VcE=30V, RL=lkQ, h=lOmA 
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Unit in mm 

r 
~ ~ ;;: 
~ -a.· 

"' "' .... "' 
c 

::;: 

~ 
~ s w 

5 "' ol 

JED EC 

EIAJ 

TOSHIBA 4-5A 

I Min. Typ. Max. I Unit 

- - 1.45 v 
- 1.10 1.25 v 
- - 1.0 µA 
- 50 - pF 

45 - - v 
6 - - v 

- - 0.5 µA 
- 7.0 - pF 

I Min. Typ. Max. I Unit 

0.1 0.2 -
- 2 - pF 

1000 - - v 
- 109 - Q 

- 6 - µS 

- 4 - µS 



lc-VcE 

J Io 
0 2 4 6 8 10 2 14 16 

::rv;7?•.:r.::.,.ndliftEE VcE (V) 
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TLP501 
le-IF 

7 7Ll-l--i-1-+--l--t-t--1-i,~w-1-t--+-t-t-i 

2 D. 

1 ~ 

0 4 8 12 16 20 24 28 32 

A.1J\ltifG. IF (mA) 



021 A, 022A, 033A 
041 A~ 061 A, 091 A 
O$iiltt~ftm 
O Transistor Circuit Temperature Compensation 

• JNifmtlffi.tl(O)~ftK-J~ l... -C ~~ 1i7-1J'.EEa-§lb89K-~ft~-!t"ii". /Direct 

Heating Disk Type Thermistor 

Outline (Unit in mm) 

Term 1------·'-r----~~-~----,-----.------'--I ·Model No 

D21A I D22A I D33A I D41A D61A D91A 

Disk Color Black Black Black:: White Light Red Purple 
Marking Color Yellow Yellow White Red Red Black 

D (Max) 14 8 ,8 13 13 8 

d (Norn) 5 5 5 11 11 5 

TOSHIBA No~ 6-14A 6-8A 6-8A 6-13B 6-13B 6-8B 

•*~:Ml Maximum Ratings (Ta=25°C) 

Model No 
Characteristic Symbol 

D21A I D22A I D33A I D41A ID61A ID91A 
Unit 

[ff~1J'.VI!: I 250 80 =H 220 170 100 mA 
----

lff~lbf'Filmt: lopr 30 5 20 9 10 mA 
--I--

lfF~lb{'fitEE * Vopr 0.6 1 0.8 0.5 1 v --
~.ffltlffi.l'!tflmtm Tstg -10~70 ·c 
* § B:IJJ.J~vt. .t z,giit~ft 2 %tll13 

Resistance Variation by Self Heating-less than 2% 

f!IUn~*¥1!: Electrical Characteristics (Ta=25°C) 

Model No 
Characteristic Symbol 

D21A D22A D33A D41A 
giit1il[ R2s 20±3 200+25 2500 40+15 
Resistance (Ta=25°C) -30 ±250 -10 
*t:Eiliil.!l: B 3150 3250 3000 3300 
Material Constant ±200 ±300 ±300 ±200 
~:t&IJX'f*~ 
Heat Dissipation Constant K 8.5 5.5 6.0 8.5 

tlffi.!!t'f*~ a(-B/T) -3.3~ -3.3~ -3.0~ -3.5~ 
Temperature Coefficient -3.8 -4.0. -3.7 -3.9 

-550-

7-17...?91-t-+t-~7.9 
DISK TYPE THERMISTOR 

D61A 

60+15 
-10 

3300 
±200 

8.5 

-3.5~ 

i 0.5¢ 
g 

JED EC 

EIAJ 

Unit in mm 

D 4 ax 

TOSHIBA (ii) 

D91A 
Unit 

90±15 Q 

3150 OK 
±200 

5.0 mW/°C 

-3.3~ 

-3.9 -3.8 % 
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D21A, D22A, 033A 
D41A, D&lA, D91A 

0. lc...,...L,-J,,.J.d-!~-.L.....J'c-'--e-u.-Ub-"---:;~:!;:U~:--~ 
0.3 0.5 3 5 10 30 50 100 300 

1G'. ~ I (mA) 



M8513A-O 
0~1.ft1i!lf1Jfl 01'<17:A~:iE{~Jfl 

O Temperature Compensation Applications 

O Bias Compensation Applications 

~::k::iE~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

ll[fi!E~'JIIE VR 
·-

-tt ,z, M lllfl: 'ii VIE bM 
f :ley Jllfl:'llfi!E h'AV 

*-&l{filifili!l: TJ 

ilil::ffifiliOC Tstg 

Rating 

5 

150 

50 

125 

-55~+150 

'tlUn~!M'1:i Electrical Characteristics (Ta= 25° C) 

~ IJ ::J /fil;;M'.:}i.g.~J'( IJ A~ 
SILICON DIFFUSED JUNCTION VARISTOR 

Unit in ·mm 

Unit 

v 
mA 

mA 
oc 
oc 

.JEllEC D0-.15 

EIAJ SC-40 

TOSHIBA 1-2F 

Characteristic J Symbol I Test condition Min. Typ. Max. Unit 

lllfl:"l[fE VF 

~1i:V!E h 
----. 

Jllfl:1li!Eifili0Cf,f.i~ 6.VF 

100 
i:=!Ta 25"C 

50 

30 

~ v 1 10 

~ 
Zl 

~ 
_Ll 

rt 
.L1 

0.5 

0.3 
0.5 0.6 0.7 

m1·;1ttE vF <v> 

b=3mA 

I 
0.63 0.65 0.68 v 

VR=5V - - 10 µA 
b=lmA - -2.0 - mV/°C 

IZ 
L1 

700>-~-.+--+--+--+--+--+--l--t--t--t--t--+ 

~ 

l:!:J ; 
6001--+--+--+--+--+-'l'..-..+--+--+--+--+--+---l 

1.. 

_f:= 

0.8 
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:,.. IJ ::J ::,.;~ftt~~~/~ IJ A~ 
SILICON DIFFUSED JUNCTION VARISTOR 

O~lt:fiilflJfl 

01«{ 7:A~'.lE'.fl::Jfl 
O Temperature compensation Appplications 

O Bias Compensation Applications 

S3016-R 
Unit itt mm 

• fi.Afii> ~ =- !;J 1' 7°-Ci"". /Mini Type 

• Jll!U'll'.B: l7:l / ~ 7 :;; =t- ii >y t,n , . 

:Qi:k'.lE;Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

jj[ Diti~Jita: I Vn 

--ll: A.;AAHl&'llDiE I bM 
3.JZ;leyl!J&'llDiE bAv 

o!&il-filllffiifit TJ 

N:ff'.lffiifit Tst" 

Rating Unit 

3 v 
150 mA 

--·--
50 mA 

------
125 oc 

-55~125 oc 

Cathode 
Mark 

~ 
;J'---A---~ 

JEDEC 

E!AJ 

TOSH!BA l-3p 

~5«1'.f..l!t;!f1:!£ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I 
lll&'JIB: 
ilf!'llDiE 
Jli&'llB:lffiili'.1*~ 

< 
~ 
..::; 

l"! 
l:li 
W1 

VF 

In 
---

/\.VF 

100 

50 

30 

v 
10 

+-+-+--

3 

CZ 
1----+ --t-+-+---f-,f- -
- t-1- -1---iL~-1---l--+--·+---l---1 

y 
l~LL~~ 

0. 5 ·-~+v--i+--·f-+--4---1--+-+--+--+-+-­
o. 3 l---<--1---1--1--1--'-4·-+--+--+--+-

- --- -1-1--+-+--l---~l-+--+-l 

0 . 1 L_l___J___L_l___I__'--C--L--L--'--"---' 

500 600 700 800 

fllll'i!tfE VF {mV) 

Test condition \ Min. \ Typ. l Max. I Unit 

b=3mA 

Vn=3V 

b=3mA 

- -

I 0.595 I - o.645 I v 
I - -

·---------
10 I ttA -1--=-1 -1. 9 - i;:;:vrc 

620 ' ,..._ I , 
1--+---t~- i--

::;. 600 ~-- _____ 11-
...§' 5801--t--+-+-+-+-+LA+'--11-1--LJ__ 

--- ----1-f\-1-J-- _ [ 
1±! s6o l\. I 

; f---~1--1---+-----<'___J_ __ ,_~'-1'._.~,---- -- ! --
'\ I 

540 l--t--+-++-+-+-4----..ji-1---1.--_:__ 
f-+--~-~--1---1---1--__j-~--~--+-=sf-

5201-1--+-++-+-+-+--1~.\--l--'-! ____J 

500 l---t--l--f---1-- - ··----'----'-----1-l_ 1 _ 
m H ~ H H ro 00 

JIJlllliM!t Ta {"C) 
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2SC1193, 2SC1236 ~ 1; ::::i :.-NP N .:::ct'.' $7 =F~ 7w:J°v-7Wv1 'J i:i51i!l t- 7 :.-~A. $7 
SILION NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 

OUHF~Cr\:/ HttillfHif:t~~iim OUHF~Cr<:..- ~~~m 

O~~A.1 ';,-7/'J'Jfl 
O UHF~C Band Low Noise Amplifier, Oscillator Applications and High 

Spead Switching 

• Gpe=7 .OdB (f=4GHz) 
5.5dB (f=4GHz) 

• NF=5.0dB (f=4GHz) 
6.5dB (f=4GHz) 

•h=6.5GHz 
4.5GHz 

(2SC1236) 
(2SC1193) 
(2SC1236) 
(2SC1193) 
(2SC1236) 
(2SC1193) 

:!&:*:'.if'.~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

::iv:73< · ~-.Afl,9'f'[EE VcBo 

::iv:73< • ..:r:. ~ .,, ;. Fa9'~EE V CEO 
--------· 

..::c. ~ .,, 3< • ~- .AFa9'fi[EE VEBO 
--

::i v ;7 3< 'fi[ffiE le 
.:i:.' .,, jl'~ffiE h 

::i v ;7 3<:jjl~ Pc 

f~ili;f)/lfilJ(f TJ 
--- --~-~ 

i!i!:#ilffi.Ji: Tstg 

v 1 'J IJ 5Bl'.~1i Microwave Characteristics 

Rating 

20 

15 

2.0 

30 

-30 

200 

175 

-65~175 

Characteristic l Symbol I Test condition 

Unit 

v 

v 

v 

mA 

mA 
-----

mW 
r------::----oc 

oc 

Type 

)mf~I~m 
Industrial Applications 

Unit in mm 

1. Dal'>P 
2. Collector 
3. Emitter 

JED EC 
i--------------

EIAJ -
!---·------·-·---

TOSHIBA 2-6 D 

Min. Typ. / Max. I Unit 
I 1--1§.91236 I - 11 3. 0 -=-i----. -

NF j_"\T_cE=_ lOV, Ic=5mA, f=2GHz I zsc1193 -=---3-:-5--4_-0- dB 
:n~tid!!: Fig. l - - --1 

_________ 1 _____ 1 __ v_c_E_=_1_ov_, _Ic_=_5m_A_,_f_=_4_G_r_Iz_1 ;~gi;~ I = I f~ =~= -dB __ _ 
1
_v_0_,E_=_1_ov_._Ic_= ____ 1_o_m_A_,_f_=_2_G_H_z_1l_;~~-g=_i_i;_~_,l_-_l __ o~=1-it~----=:- dB 

VcE=lOV, Ic=lOmA, f=4GHz I 2SCiz35 6·0 7.0 - d~--
2SC1193 -.=-1-5-:-5 -

==r-_7 ___ .-<-~__3_-~-1~~-!-.~--*--1-· _f=T=~~~-i---_v_=c-~ __ :_-_10-~--··---~-c·-~==l=O=m=A=========~:--=---~-~~~g-.~--i;~ = II ~: ~ = -GrI;--

'r:i:JJliJ~ Fig. 1 Gpe 

iN:kJfi}J~mJIBl~ , fmax VcE=lOV, Ic=lOmA -~~g}n~I =---1f~ --= \-G~ 

~m1¥-:1~11: Electrical Characteristics (Ta=25°C) 

Characteristic Symbol I Test condition 
-----

IcBo VcE=lOV, h=O 
---------------1-----1--------------1------1----~----

hBo VEB=LOV, Ic=O 

Min. Typ. I Max. I Unit J ____ I 

0.1 r µA 
1.0 

i-
1iA ! 

-------1-----
h FE VcE=lOV, lc=lOmA 20 --70- ----=-1--
Cob VcB=lOV, h=O 

----· ---~------1~--~ 
10 ! pF 

Vcs=lOV,b=O 
-1----11-0·-.-3-1--------------------

pF 

f,, is calculated from S-Parameter at ZGHz. 
* * Cre ft Boonton Electronics Corp ~ 75D Direct Capacitance Bridge vc. J:-? -c_::::i'lflJF,f?.t;--C·{llLI~. 

Cre is measured by 3terminal method with Boonton Electronics Corp. 75D Direct Capacitance Bridge. 

* * * S ... ~ 7 ..>< - .?r ~$00 Reterence Plane 

S-Parameter Reference Plane 

* * * * Jr.il;tu!±l:JJ C1't:1JfJJtlftMdBflf;r--t0}~-cc7)!±J:JJ) 
It =i v :7 31 'i!:tffiEil:lomA c7)~1c. 5dBm tLl::il'i IJ i-t'. 
Saturation output power (at ldB gain compression 
Point) is more than 5dBm at Ic=lOmA. 
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Fig. 1 *lt1Hfi/Wll:to J: Lffii:tJ;flJ~illU'.iE 7' p "' ;7 lf 1 7 f 7 A 

Noise Figure and Power Gain Test Set Block Diagram. 

:;: 
s 

... -
~ 
~ 
ffil1 
-~ 

.;-. 
:\ 
,\ 
11' 

:7. .Y 7' · ,q 7 7- • 11U1J:;t ,q 7 7- 7. 1"1 · 
1-i--r ·r1- l-7'-'0/:7.:? 71·- +-"·--r 

10.0 

8.0 

6.0 

4.0 

2.0 

0 
1.0 3.0 5.0 10.0 20.0 

15.0 

(mA) 

2SC1236 Gpe-Ic 

1-----+----4--+--t--+-+--+-++ \'1·E = lOV-

1------i-----l- ---J--+--~ 2 +-- - -- - ---­--.... 
Ji; 10.0 ~ 
~ r----~~_,.,__~+----+--+--+--+--+-+-+-+-----

~---1-----+~ -t--+-·i;tr-Jlz--+-+------

5.0~--L---+----1--+---+--J-+-t-+-----I 

1.0 3.0 5.0 10.0 20.0 

:::iv;7;9'ill:ifir. Ic (mA) 
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2SC1193, 2SC1236 

10.0 I 
f--- I • -----i ---+----+--'- -----' 
f--- VcE=lOV __ ,__--+-··-·c-J-1--l-------­

f=2GHz ---1----+--+-I--+-+-- ----------

6.o I 
f- --)Zl---+--'-1--l--+--1--+-------

-1-1--<--I---- -----1--------'--___jl--_.i-
4.01------1---+--l---l--l--l--1--1-1------1 

f-----+---·1---L--'---'-~--'--LJ. ____ _ 

2.0l------l---l--~--l--1--1--l-~I--------

3. 0 5.0 10.0 

:J V 1 .5"i'(Ufit. ,le (mA) 

2SC1236 NF-le 

20.0 

10.0 ------+---R-_l _____ -l-+-1- Vc•=lov-

-- ----- +----- --T -- -- ----
8.011-----+----l--~1 _._-l--l-~-I-------' 

1------+----L___j---+-+-··-'-"--'-'----___j 
2.01-----+----l--l---l--+--+--l--l-l------I 



2SC1193, 2SC1236 
2SC1236 Gpe-f 

Iii' 10. 0 r-i---1---1--+-f-------l-~~-----1----i-__J 

.:::: " 
J r-r--r--r---t-l------l----"4h..,,___--+----1 
~ =s: 
~ "),. 
-R ~ 

,Jim' 5.0H~~c--t--+-----f----!----!-----1 

0'-::-'~--'--'-~-----'----1----1----' 
0.5 0. 7 1.0 3.0 5.0 

15.0 

f.~ 1lii. tt f (GHz) 

2SC1193 Gpe-Io 

VeE=lOV-

f=2.0GHz 

m 10.0 
:.::. k::::J 

...-1-1 ---
r.S /"'" z v 

r--
0 
l.O 3.0 5.0 

:::iv :7 :7'ili'.ili1: le (mA) 

2SC1193 Gv0-f 

10.0 

15.o~-------1--1-~ 
1----------f---vc;:=lOV­

------"~::s:--------+--- le= !OmA -

~ 10. 0-------+b.-"~----+----+--
3 _.:-.... 

~ 
~ =s: 
~ ' ilfil' s.or------+---+--+~--< 

o.__ ____ _,__ __ ,___..___.,,. 
1.0 2.0 5.0. 

lli! ¥iii. ~ £(GHz) 

20.0 

2SC1236 NF-f 

10.0 1 l J 
r- vCE = 1 ov --+------+-----+-----+-------1 

1-- ·rc=5mA. 

8.0 !--!--l--1---+--1------+-----1----1----' 

m .:::: 
!'.<. 6.0 
z f--+-+----+.----j--t-------'----+---+---1 

~ : -J' 
*' 7 -jjm 4. 011--t--+--t--1--+-------+---~-t."'---+---l 
~ -!--~---+-1------f---~~./£.+---+-1 

2. 0 l--!--+-i--11--+...--=---"'---~--+----l-----l----I 

f.!il 1lii. tt f (GHz) 

2SC1193 NF-Io 
10,0---------r--~------. 

1--------+-!--l---+---+--l--+--+-+-+--VcE = lOV-' 
f=2.0GHz 

B. O·l-------t--l---+--+-+-+-+-+-+------1 

2.0'------+---'--'------'--l--'---1--1.-'------' 

o~ __ __,_ _ __. _ _,___.__,__,__.J.__j._,__ __ ___, 
1.0 3.0 5.0 

:::iv:7:7'iltili1: Ic (mA) 

2SC1193 NF-f 

10.0 20.0 

10.0 ~ l 1 I-I-- ---+----+--1--+----1--- .-
-l--1--+-+-------+--- VcE =lOV _ 

1----- Ic=SmA _ 

8. 0 l---+--+---+--1--!-------+----1-----l----4 

2.0i.--+-

0.5 1.0 3.0 5.0 

JM ut ~ f (GHz) 
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***2SC1193,2SC1236 (J)::r. ~ •y '9'tl±1!!, 11'{~% S 1<:7 :J.-/y 
Common- Emitter Small Signal S-Parameters 

of 2SC1193, 2SC1236 

() 

j 50 

-j50 

Sn 
(Unit : Q) 

S21 

VCE=lOV 
Ic=5nA 
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-135° 

2SC1193, 2SC1236 

j 50 

-j50 

S22 

(Unit : Q) 

90° 

0.2 

:...90· 

Sl2 

-45" 



:2SCl200' ~Y~/NPNX~9~~7~~~-+Bv1?o~~~/~~g 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 

OUHF~S1'</ tt'll:t.J:tl!l•im QUHF~S1'</ tt~mm 

O UHF-S Band power Amplifier Applications 

O UHF-S Band Oscillator Applications 

• !fbf'Fi.J>'ti:~-C ::t v !l pr ~~i.J>il1/i~ '. /Stable operation, High collector 
· · Efficiency 

• ~iJJHf:l1J;O>:;k~~'. /High Oscillation Power 

• Fi'\]lj!Jh%7'!-fm~a-M L.-C~'ii'°. /Coaxial type Envelope. 

:ft:::k~*& Maximum. Ratings (Ta=25°C) 

Characteristic Symbol·. j Rating Unit 

;, v !l pr • ""' - 7-f/.imEE Vcso 40' v 
:i t> !l pr • = ~ "' pr n.imEE VcEo 20 V. 

= ~ ,. pr • -"- 7-l'MJmEE VEBO 3.5 v 
:i v !l pr"mVfE Ic 180 mA 

::t v !l pr tft*: I Tc=25°C Pc 2.5 w 
~~mllffil.!l'. Tj 175 ·c 
f*:ffili!!l'. Tstg -65-175 ·c 

V { ? O )Jtl!WfM: Microwave Characteristics 

Characteristic · I Symbol I Test condition 

l:f:l::tJ'm::tJ I Po(1) 

1 
VcE=18V, Pi=0.4W, f=2GHz 

::t v !l ?I~~ 7/C Fig.1 

l:f:lnmn Po(2) VcE=18V, Pi=0.2W, f=lGHz 

!i~~!f<if1~ Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

:i v !l ?! t..'(>li!ffml'i!E Icso Vcs=20V, h=O 

= ~ "'pr t..'(>li!ffml'i!E IEBO VEs=2V, Ic=O 

:i v !l pr • ""-7-f/.i'mEE Vcso Ic=lmA, h=O 

::t v !l pr • = ~ ,. ?? r"'i'mEE VcEo Ic=lOmA, ls=O 

= ~ ,. pr • ""-7-f/.i'mEE VEBO h=O.lmA, Ic=O 

Ji1Il'i!EF;tl'i!E:ftl1pJli~ hFE VcE=5V, lc=lOOmA 

::t v !l ?! l:f:l;IJ~:JI I Cob Vcs=18V, h=O, f=lMHz 
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;mra-I•m 
Industrial Applications 

Unit. in mm 

~ 

0 0 

;tj «>": 

~ 0 ~.H 

0 

~ '.ii 0 
4.0~±0.4 

~ "' ... 

2. Base 
3. Collector 

JEDEC 

EIAJ 

TOSHIBA 2-38 

Min. Typ. Max. Unit 

I 0.9 1.05 - w 

I 
% - 45 -

- .1.05 - w 

Min. Typ. Max. Unit 

- - 1.0 µA 
- - 10 µA 
40 - - v 
20 - - v 

3.5 - - v 
20 - -
- 2.3 3.5 pF 
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'ti;'~J!Jfj:~ij~ (A? 7 A.) 
ASO for Forward Bias Operation (A-Class) 

Ta=25'C 
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C, ,C, : Q.6-6pF Glass Trimmer 



i~9~~NPNI~~~~7&~~-~%V1~0·~~~~~~ 
! SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR S1003A 

OVHF, UHF~CATVm )jfgI~m 
O Microwave High Power Amplifier Applications 

0 VHF, UHF Band CA TV Applications 

Industrial Applications 

l'nit in mm 

:ft::k'.iE'.tt'r Maximun Ratings (Ta=25°C) 

!J.:19¢M;.:_x -f 

i--J!~!1¢!_ 
I 

Characteristic Symbol Rating Unit : ~ ~: ~= ;r~i!~:l{~~--~--=~I ~=1==~-~ -~~ 
;r.-' "'}r. ~-7'11tl~H'. VEBO I 3.5 . v 

--------------------------------1-----1------1-----
180 

3 

0.75 

175 
------------

-65~175 

tlm~!M=tt Electrical Characteristics (Ta=25°C) 

Po-f 
J.5~~~-~~~~-~~~--. 

o: ' '/ j' iil:!ll! 
t---t----+-_"-.-+-~·-+-/1..--+ Common Emitter 
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0 t----J-r---;--;----1-r---;- +-±-
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J,\li!Ui:: f (GHz) 
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oc 
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~u~~NPNx~~~~7~~~-~•v1?o•~~~~x9 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 

ouaF~•~•~~m o~~x1,~~~m 
() UHF Band Low Noise Amplifier Applications 

0 High Speed Switching Applications 

• NF=l.2dB(f=500MHz) 

• S21 =15dB(f=500MHz) 

• fT=4.5GHz 

~*~*1i Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

::z v IJ :$1"-7'Jitirta: Vcao 

::z v IJ :$1.:r. ~ ,,, :$1 r .. ima: V CEO 
----

,;r.. ~ ,,, ;$1"-7'r .. i1lta: VEBO 
-

::z v IJ :$/~lfiE le 

.;i:. ~ 'Y :$1 'll;blE h 

::z v IJ :$1 m1': Pc 
-------

:fii!!iriiBi'ffiloc Tj 
--·---· 

fJil::ffi'ffiloc Tstg 

V 1? 05&'.~M: Microwave Characteristics 

Rating Unit 

20 v 
--· ·--

20 v 
-------

3.0 v 
-------

30 mA 

-30 mA 
--------

175 mW 
··------

175 oc 
-65~175 oc 

S1010 
imf~I~m 

Industrial Applications 
Unit in mm 

5.8¢Max 

4.95¢Max 

~ 
"' "'::;; '"' 0 "! 0 

"' 
l c 

~ 
; 

2.54¢ 

I. Emitter 
2. Base 
3. Collector 
4. Case 

JED EC T0-72 

EIAJ TC-7,· TB-9C 

TOSHIBA 2-sc 

Characteristic Symbol \ Test condition I Min. I Typ. I Max. I Unit 
---

~rdB __ VcE=lOV, lc=3mA, f=500MHz - 1.2 
~tl?H~~ Fig.1 NF 

VcE=lOV, Ic=3mA, f=JOOOMHz - 2.0 dB 

V cE=lOV,Ic=lOmA, f=500MHz 13.0 15.0 dB 
fclJX;J[:;IJ'fiJ~ S21 

dB VcE=lOV, lc=lOmA ,f=lOOOMHz - 9.5 
----

r 7 :/:; .,;_, "' :/ Jl{]l'El~ fT VcE=lOV, lc=lOmA 3.5 4.5 GHz 

~S'UBf.J~M: Electrical Characteristics (Ta=25° C) 

Characteristic Symbol Test condition 

jj 
Max. 

::z v IJ :$1 L-T>JtiT'f;l[VfE Icao Vcs=lOV, h=O 0.1 

.;i:. ~ ,,, :$1 L-T> JtiT'f[Vft: IEBO VEs=2.0V, h=O 1.0 
--·· 

@:V!E'ri[IJfEJ..tl!V~!lpS hFE VcE=lOV, lc=5 -
::z v IJ :$1 tl:l:;IJ"i¥:lf,l: Cob Vcs=lOV, h=O -
1f!Et~~~: * Cre Vcs=lOV, h=O 0.4 0.55 

* Croft Boonton Electronics Corp ~ 75D Direct Capacitance Bridge vc J:.., -c:::=:Jiffil.:Yi*-C:mU'.ti:'.. 
C,0 is Measured by 3 Terminal Method, with Boonton Electronics Corp. 75D Direct Capacitance Bridge. 

* * !'0%1Jl±l:;IJ 0~:;1J;f1Jf4n: ldB 1.j&T-.f 7.i .~ "C'O) 1±1 :;IJ) ~:t. ::z v IJ .?< 'f;l[VfE;IJ~lOmA O)~K. 5dB .l;J.1:;6 I) i-.f. 
Saturation Output powor (at 1 dB gain conpression point) is more than 5dBm at Io=lOmA. 

Fig. 1 ~'lH~~ilJ\~@l~~ 

Noise Figure Test Circuit. 

v,. Vee 

C,, c,, Ca, C, ; 0.8~10pF Air Trimmer 
Li. L,, ; 4 x 10 x 0. 03mm Copper Ribbon 

-563-

Unit 

µA 
µA 

-
pF 

pF 



S1010 
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lc-VBE 
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Vcn=lOV 
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~U~~NPNI~g~~7~~~-~~V1?~~~~~~~g 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 

OUHF~S r<~ tt~:t.i~•un OUHF~Sr<~ tt~:Jjjfjft 

O UHF-S Band Power Amplifier Applications 

O UHF-S Band Oscillator Applications 

• 'it)Jfl]~iJ;:;k~~'. /High Power Gain 

• ~l±\)J-C::-r. /High power output 

• ll'\lililh~?"l-l!lrn~~tlEffl L.-C:i<r ~ 'i-t. /Coaxial type Envelope. 

:ft*:IE*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

::t v !1 !J • '"' - .A r .. imEE I VcBo 50 v 
--------
::t v!l !J • = ~.,, !JJ'/..i'flEE RBE=lOQ VcER 50 v 

·-· = ~ .,, !J • '"'- .7-rM'l'llEE VEBO 3.5 v 

::t v !1 !Jfti51i le 250 mA 

::t v !1 !J :fli\9': (Tc=25°C) Pc 3.5 w 
~irt113m!.l!E TJ 175 oc 
ili1:f?ml.l!E Tstg -65-175 oc 

V 1 ? ~ ~~'!!: Microwave Characteristics 

Characteristic I Symbol I Test condition 

l±\)J'it)J Po(l) VcB=28V, P;=0.2W, f=2oGHz 
ft)Jfl]f~ Gpe Fig. 1 

1±1 ::t.Jitt)J Po(2) VcB=28V, Pi=0.4W, f=2.7GHz 

tlsn~~tt Electrical Characteristics (Ta=25° C) 

S1071 
5Mf~I~m 

Industrial Application 

Unit in mm 

t/!2.7r0.2-1 

!-----~----

0 
+I 

I 
:_;.n:i,p'±.0.1 

··f--12· 

" 0 

4.0±0.4 
1 .. Base 
2. Emitter 
3. Coilector 

--.--······1<: 1:;: fl _____ t ii <D t.; 
0 ~ ],; :;; 
·ti . 

0-1 

----------~ 
JEDEC 
------~ 

E!AJ 

TOSHIBA 2-30 

Min. Typ. Max. Unit 

2 2.2 - w 
10 10.4 - dB 

- 1.4 - w 

Min. Typ. Max. Unit Characteristic I Symbol I Test condition 
--------:------i----------------1---'----'----'-----

::t v !1 !J L.~Wfftm IcBo VcB=30V. IE=O - I - ~o 1 µA 

_::x:._~_._.,,_!J_L_~_Wi_r_'ll_i5!E ______ 
1
_1_E_Bo ___ 

1 
__ v_Es_=_2v __ • Ic_= __ o _______ t-__ -

5
_
0
_, - ~o - µA-

::t v!l !J • '"'-.Arl<i'llEE VcBO lc=lmA,h=O ~ -1--v-
::t v!l !J • ::x:. ~.,, !J'llEE VcER lc=5mA, le=O RBE=lOQ 50 - __ Y.__ 
::x:. ~.,, !J • "-.ArdltJE vEBo h-o lmA Ic-o 3.5 v 
Jt!m'llmttt/~{!1* hFE ~~~5V, l:=l~OmA 30 1--2~-o---_-

-::t_v_!l !J 1±\)J~il: Cab Vcs=30V, IE=--0-,-f--=-l_M_H_z __ _,____ ~ -pF 
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S1071 

iJ·:j·~!Efi! 

S.G. 

Fig. 1 !±1/Jfl/Jll!U~@ln 

Output Power Test Setup 

Power meter 
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Filter 
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Directional 
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TTTT 
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-568-
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~+- -+-1--1--1--H--+-+-t-+-+-+-J=~~H~j--j 
-1- ··l-+-1-+-+-f-+··· l-++ __ I>:= 0 HI 

· ·· I -I · -t--H ··· -·l-+-+-1 
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:.: 3 ~ 
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300 



~U~/NPNz~9·~7~~~-~WV1~0-~5/~~9 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 

OUHF~SrC/ t''l!:tJ:iiHim OUHF~S1'</ t'~:tim 

O UHF~S Band Power Amplifier Applications 

O UHF ~s Band Oscillator Applications 

• '~)JfUf~ii>;k~\.'. /High Power Gain 

• ~~1±\)JiJ\;k~\.'. /High Oscillation Power 

• ll1'.14idl71Mi·f!ll{lfio~3*.ffl L -r:to I)'!-?-. /Coaxial type Envelope 

:1:7''.IEt:& Maximum Ratings (Ta=25°C) 

Characteristic 
------··----- -----

::i I/ (/ ~ • ~ - 7, l\ii'flW: V CBO 50 V 
------------· -- ------ ··- -----·---- ---- - ·-- ---···· 

::iv?!J·:o:.~,,,!Jrdl'ltf.E RsE=lOQ VcER 50 v 

3.5 v 
---·----- - --------------- ------1-------I--·· ·-···-----

120 mA 

V 1'70•!1$~ Microwave Characteristics 

S1151 
lliaI~.m 

Industrial Applications 

Unit in mm 

4-0t0.4 

1. nase 
2. l~mitter 
3. Cnllt•ctor 

.lEDEC 

EIAJ' 

TOSHIBA 2-30 

Characteristic I Symbol Test condition I Min. j Typ. I Max. I Unit 
---- ---- -- --- fo-:5--1-0~6------i---w-

vca=2sv, P;=O.lW, f=_2.7GHz----1 
1 

____ _ 

Fig.1 I 7.0 - - dB 
_V_c_s_=-28_V_,_P __ ;_=_8_0_m_W_,-f-=2GHz i--=-j--o.9- - ---W 

-1:±:1-:tJi:JJ ------- ---~- 1 · Po(l) 

---------'~:;I J f U f {J. I 
l:±:l:tJ~:tJ I Po(2) 

'llS'Uat.J!I$~ Electrical Characteristics (Ta= 25 ° C) 

Characteristic -------~Y~~-~~--1 _______ !~s!_conditi~ll______ \ Min. j Typ. Max. _l_~l_li!_ 
::iv!! !J L>!>ltfi'll:VfE Icao Vcn=30V, h=O i---_____ l·~- __ µ!'-_ 
:o:." .,,!JL>!>W!Titi'.VfE hso VEa=2V, Ic=O 10 µA 

-------------1------1---------------;--- ·--~---- --- ·----
::iv? !J • "- 7-.r .. ima:: VcBo Ic=lmA,h=O so v 

-------------1------1--------------- ·--- ------- - ----·----
::iv J! !J • :o:.,.,, ?<ri;ij'lftEE VcER Ic=5mA,h=O,RnE=lOQ 50 V 

-------------1- -----1-------------------- ----···- ... -- ... ------
""-,,,, ~ · "-7-.rdl~/£ VEao I1i=O.lmA, Ic=O 3.5 v 

--~-·:i_'~-~~-·~-~=-~-:-:=~=JA-~---------------1----~::---~:::::~.1~:~-~~-m-f-~-l-M--H-z---l------~--0-12.0 3.~T---p--F-_ -
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S1151 

1.4 

l.2 

1.0 

~ 0.8 

~ 
-t:.: 

0;6 

• -R 0.4 
:a 

0.2 

0 

lJ-~-~!E~!I 

S.G. 

Fig. 1 lfljJ'~1Jl!lU5:E@l~-1t 

Output Power Test Setup 

Power meter 

Po-f 

50 Q 

71 Jl-.Y 

Filter 

I I T 
r--t--+---J--l--+---1------l--+----+ .--.:- ;<.1Jl!Jtil ' 
r---t-+-+--+--1--1,___-+-+--+ Common Base -1 

r---t---+-----1--+-+----J--I--+--+ v CB= 25V .., 

.P.-,____--+......_-+-l--+-+---+--l-ya=25"C -i 
J---+--r--=:..__.,,,;,,...'...:~IF~~o 

+Vee 

Tuner 

JjJl1j•f1.:;..~---­

til-fr7:~ 
Directional 
coupler 

Po-Vea 

-"'-7.MJi!! 
r- Common Base 

0.6>--f-------1---+--+-+v 

--:--v1'__.":------1-----1----1-----+----11 

r 
/ 0.41£---1--+---1---!---J--l--+---+--l---J 

---+--+--l---l'-----1--t--+-+---~ 

0. 31--1--+--+--+--t--t---t--t---r---i 

1.0 2.0 3.0 3.5 

I--'--•--+---- --+--+---1--t----1---r 

0·1'"'s_,___,,2c,--o --'-~22--'--~2~4-~""'2"°6~~-;!:2s 
Jl.ililli~ f (GHz) ::i v7 :Y • -"-7.llll\li'.EE Vcn(V) 

Po, 'J-P1 

1.4 1 ' 
l--.--.:-;<.1Jl!Ji!! Po-Pi (A-Class) 

50 1.0 

.! TTI 
t-- Vcn=25V 
I- Irn=50mA 
t-- Ta=25'C 

£=2GHz 

1.4 

1.2 

1.0 

1.2 f- ~:::~~:··· ..\-----1--!-+-+--+-l--+--+---t-t--t 
l--Ta=25'C i-----+--- -

--! l \'•_-I-

40 0.8 g 
~ ... 30 
~ o. 6 

-Iii-
-R ~ 

"' 20 $m' 0. 4 

"' -R 
.:. ;a 
n 10 0. 2 

f=2GHz ~ 
~ - --
-t:.: 
$a' 
-R 
;a 

lY 

~ d 
4 

v .H---
lL v 

J...-2 
~ 

0.8 

0.6 

0. 

0. 

t--+----i-------t---r--f= 2. 7GHz ~ 1L lo-=-J.-----+---'!=-=ii--' 
I ' 

0 

0 0 
0 80 120 40 

0 40 80 120 

A'}Jf!f.;IJ P1 (mW) 
140 

160 

;A.;IJ'ilf.;IJ p, (mW) 
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r;:; 
..::: 

J 

• {4' 
-R 
~ 

"' "' ;,. 
n 

6 

5 

4 

3 

2 

1 

0 

T .1 
r--t--1~-1--1---1-- ____ f=lMllz __ 

h:= 0 
lt--+--l---+--1----1--L-L Tao0 25°C-i 

~ 
:1 1---\-1--+--1---l-+----l--+---l--- -

~ t--t-- ----+--+-- ---, 
~ 

t----1 

r---t--+---+-+--1---1----1--_j__-L __ __ 

0 10 20 30 40 50 

"' v? ? · ---<- 7. r•17!l:EE Ven (V) 

.A.l±l:::fJ1 ;.-1:'.'-9';...:::z. 
Input and Output Impedance 

GHz 

-jSO 

P ""' : il!f.J~JiM: Saturated 
Unit: .n 

x 
3 

0 

Z;. 

;x,--x 
2.5 2GHz 

itmf9JJ 2.3-2.5GHz~:tiU 

Application 2.3-2.5 GHz Oscillator 

!. !OOOpF7 < -·- ¥ :<1v-
Feed Through Capacitor 

2. 77 tJ ;,-;.,,- I­
Teflon Sheet 

3. llltJlJ:'tc 
Output Connector 

4. fllliltlZtillJt'c-:t.. 
Frequency Tuning screw 

jSO 
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S1151 
'k~Ji.J{'Ffili:b.ili (A? 7 7.) 

ASO for Foward Bias Operation (A-Class) 

200 

100 

,..._ 
~ 

. "' 
-Ii!-
ti' 

50 

30 

10 
3 

30 

20 

!!\\!· 
ilR 

10 

::: 
3 

~ 
-R 
~-

Ji!! 
ilR 

~ 
'\ 

~ 
-s: 

5 10 30 

Pose, 71-f 

400r--.--r-r-r--r--r-r-~-r-~~r--r~ 

l---+-l-c--t--+--1-+-'--f-+-~-1---+---1 

300 

200 

100 

i---1--1-+---+--~~l- ._-J-· - - H--­
i---1--1--1---+---i--!-t--+---+--l--~-H---

---~ 

"'\J 
1---1--1--l-I _;-t- --+-1--+-+---fr\l'-+-e---I 

-t-- - f\ 
' --1-

l--+--+-+-+-1---1--+--'---+- - - !-t---l 

1---1-+--H-+-t--t--· - - -!--+-+--J 

01--+--+--+---1-1--1--f-r-+-1----J. 4 ---t---' 

0 -.r 2.3 2.4 2.5 

Jlilill<~ f (GHz) 



S1166 ~U~/NPNI~~*~7~~~-~BV1?o•~5/~~~ 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 

OUHF~Sr</ pi:j:i~::t.J!W!J!iJfl OUHF~Sr</ P~:tiJfl 

0 UHF~S Band Medium Power Amplifier Applications 

O UHF~S Band Oscillator Appilcations 

0 Pout=22dBm(f=2GHz) 

• Gpe=7dB (f=2GHz) 

il::k~~ Maximum Ratings (Ta=25°C) 

Characteristic I Symbol Rating I Unit 
-;-;,,j~--:---~-7,F.lJiEc ____ jv;BO . 30 --1--~v--
------- --~··-----------. -------1--- ·------------ -·---- --~ 

=z v 1,1 "' . = ~ "' "' r1'i11'1tEE 1 v cEo 15 v 
---=:-~- .,.-5--:-.:i::::_;_r.,1-mli ______ ,_vE~-;---· - 3.o j- -y:---
-;-;,:: / -~ 'itl£ _________ -I~- ----·--120--1-- ~~---= 

= ~ "'5'''1tiAE 1 h -120 j mA 

~1,1;~~-1;;:-::~~~ I Pc ~:: [_ __ ~-=--= 
_}iit}~tk-· ___ __!_ _______ 1-T~ ~-f =--~~--~:J= 0 c 

HK{[!frUi[ I Tstg i -65~175 I ° C 

V 1 -7 0 5.Bl~11 Microwave Characteristics 

Characteristic 

~~Hf.J~~ Electrical Characteristics (Ta= 25 ° C) 

* '1i:;IJfUW-1.I' IdB {gr--t-~/2,C:Cl)ti:'r:;IJ 

ldB Gain Compression. 

Industrial Applications 
Unit in mm 

1. Basr. 
2. Emitter 
3. Collector 

JEDEC 

EIAJ 

TOSHIBA 2-~ \' 

* * Cre I:!:. Boonton Electronics Corp. ~ 75D Direct Capacitance Bridge vc J: """--c:=::l4iJ-=f~C:-{J!IJ'.iE. 

C,0 is measured by 3 terminal method with Boonton Electronics Corp, 75D Direct Capacitance Bridge, 
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Fig.1 *1£Wffif~:N .t O:'ili'.)J;fllftf.iJl.iJA:'. 7'"' .,, !7 !>Z' 1 7 ft' 7 A 

Noise Figure and Power Gain Test Set Block Diagram 

Iii' 
::':'. 

J 
~ 
~ 
-R 
)11 

Signal ~1urcc 

~ :\·-!/---

Mixer 

Loc:d Osc~illator 

10 I _____ tc.:=10~ - --r ---------- f=2GHz 

8 

6 

4 

I l 

1---
1 

f----""--1---1-+--71--~---+-l-----ri ___ -; __ 
v 

t--t---ibo.L"-l--1- ----------- ·-

I 

2 

t---+---i-1---+-·- ------- --- --- --·---- -----

0s!---'--±7--'--'-1~0-----2~0---3~0--'----,,'50 ., 
::1 v 7 j' \1!'.ifil le (mA) 

Gpe-f 

1s~-~~~----~--~-T-~ 

1---+--+-+~..,..-+--------+------+vc>:=lOV -
~ Ic=30mA --1 

~ ---+--±_~ 
~ IOl--~~-+-~--~~-"r---+-----11---t---l 
3 --"'---1-----+----+-­
J ~- -t--+-+--------~--t- ---- -- t--

-s: 

-1!--_q~ -- _____ ___.. ___ ·--1r"1 
o'---'---'---'--'--'-------'-----'--~____,. 
0.5 0.7 1 2 3 5 

~i!l:f;: f (GHz) 
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S1166 

NF-le 
IOr---,--r--r--r--.-----J~--~--,~~ 

VCF.=lOV 
1--t-·l--+-+-+-----· - 1------ -- f=2GHz 

8 J 

6t=::6i~~~;~~==--=jr---====1:1_-+J ____ _J_ 

t--+-t--+-+-+------;---- --- ------

2t--+-t---+--+-+------l-----+---l-----l 

1--1---~ 

O~~-.._~~~-----~I ___ ..__~-~ 
5 7 10 20 

::J v ;7 j'itifiE le (mA) 

NF-f 

30 50 

10.--_-, __ -_-__ ·_-_.,..._-,-__ .-_-___ -._-_-_-_-_-_.T--~~~.--_....,fc,-~:-:~-~-o,...!v-·_ 

s I l 
1--t--t---+--!--1----1!- __ j_ 

I ,, I 
61---+--r-+-+--1-------,~v ____ -1----+----i 

4 t---+-j-r-+-+---/- I 
V I I t---+---+--,r--c;..c1---------+----+---+----I 

..}1 I I 
2t---t---f-t--t-t------+----+--.,-----l 

I 
0 !---+--- --+--4-l---------+-------n-~ 

5 2 

lli!i!Ui: f (GHz) 

3 5 



S1166 
fT-lc 

s~-------------~~C-E-=-10~,v-~ 

I 

,\ 

~ 41--+-+--+--+--+-~.0,---1---1-+-+--+--+---+-f--l 
~ f m 2 1---1--+-+-+--+-------!---+---+----l -R 31--+-+--+--+--!--l--+--+--+--+--!-+-+--1---1 
$!!' 

;;, 

0 

r---t--1-+-+-+-----+----1---+--1 

11---+--+-+-+--+-------!---+---+----l 

O'---'--'--'---'--'-------'----'----'-~ 
5 7 10 30 50 

:o v :1 7' illm le (mA) 

Sl1660).:I:. ~ .,, ?1 }'ii!:tlli. 1J,{i:i;-I'} S /~ 7 ;1 - ?1 

Common-Emitter Small Signal S- Parameters of Sl166 
j50 

4 VcE=lOV 

(Unit: Q) -jSO 

$11 

-90" 

S21 

f=20mA 
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t--r--+--+--+--+--- f---+-+->--+--+--+----+-1--1 
21--+-+--+--+--+-t--+--+--+--+--+-+-+--1---1 

:±1 )J P. (dBm) 

j50 

s22 
(Unit: !l) 

-90• 

S12 



~9~~NPNI~~~~7~~~-~•v1?a-~5/~A9 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 

OUHF~Cr</ tt~~~:tty~ii\.ffi O~ili!i:i!A.1 ·:.r-7-/·~i.ffi(CML) 

O UHF~C Band Low Noise Amplifier Applications 

O High Speed Switching Applications 

• fT=7GHz 

• Gpe=lOdB (f=2GHz) 

~*~* Maximun Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
--------------~-----~---------~---------------

::! !J '7 !J __:~~fFii·rt_· '_EE_------ _Y°_Vcc_uE_oo _______ , _____ 1_85 ____ 1---VV 
::z v '7 ?I • """ < ,, tt r.rrflEE ___ , ________ --------
""-<"?I. -"'-;t.FFI1'~EE VEBO 3.0 v 

----- --------1-----
::z v '7 1t 'i'f!'.VlE le 80 mA 

-----------1------1-------
;J:_ " " 1t ·1~/Jl[ h -80 mA 

---------- --------------- ·--·-- ----- --
::z I/ '7 1t }Ji\!*: 

----------1 
:l&irlillfniUft ·-----------W tf Uii!lt 

V 1? a 5&'.%•11; Microwave Characteristics 

S1182 
;if~I~.ffi 

Industrial Applications 

Unit in mm 

f8b~" ± 0.6 
w 

3.6¢ 

c?=tr: 
20 c:i 

L Dase 
2. Emitter 
3. C0llect.or 

JEDEC -

EJAJ -
TOSHIBA 2-;JC 

Characteristic 
------

Symbol ______ T __ e __ s_t_c_o __ n __ d_i_ti_o_n ____ ~] __ Min. f Typ. [ Ma~:__! Uni!__ 

r 7 :/ ,; -;_, 3 :/ r>'MD'll'& h VcE=5V, lc=30mA 6.0 7.0 GHz 
----------------1-----1---------------- ------------------

Gpe VcE=5V, Ic=30mA, f=2GHz 8.5 10.0 dB 
-------·-----------1--------1------------------1------ -----------·-

NF VCE=5V, lc=lOmA, f=2GHz 3.5 4.5 dB 

fmax VCE=5V, Ic=30mA 8.0 GHz 

~mi¥-:1~1i Electrical Characteristics (Ta= 25° C) 

Characteristic l Symbol Test condition I_ Min_:__l.'!:_yp. j_Max_:__l__Unit 
------

::z v ::7 ?1j!~HJ'fr"11tli!E Icso __ J_~c_s __ = ___ 1_o_v_,_h_=_o ________ 
1 
___ --=--[--=-___ o.1_ µA 

.:"-" ·Y !JRillll'frt!tV!E hso l_v_E_B_=_2_._o_v_._I_c_=_O _______ l _____________ l._O_ µA 

j@./JlE~_lil_E-~_il\$ ___________ ___l_i~ll______ VcE=3V, lc=50mA 30 __ 7~---
::z v :7 1t .:r." "1t fhll!@.;frl'~EE V cE(sat) lc=30mA, ls=3mA 0.25 v 

-----------
-"' - ;:z. .:r. " " tt f69f&fl:I'itEE V sE(sat) Jc=30mA, h=3mA 0.87 v 

----------------------1--------1--------------1------ -----------

Vcs=5V, h=O, f=lMHz 
::z I/ '7 ?I I±\ 1J<g1£i: 1.1 1.5 pF 

---------- ---------
0. 65 pF 

Cob 
---------~--~ __________ , _____ _ 

Cre 
-~~--:;;, AtJ~iiH_"_: ________ , __ cib----l·-v-E_B_=_O_V_, -Ic-~---0-, _f_= __ l_M_H--;;---1---= - --1.71 ____ _ 

pF 

* C," : Boonton Electronics Corp ~ 75D Direct Capacitance Bridge IC J:,, -c_=::)iilJ'J-i'*--C-i'.l!U:.<E. 
C,o is measured by 3 terminal method with Boonton Electronics Corp. 75D Direct Capacitance Bridge. 
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S1182 
Cob, Cre-Ycs 

2.0,----,----.-...,----r--.-~-~~-:.......:.. 

~ j 
u ~ 

1.0 - _ _,___::--_ ___, 

1'"!--1 ~ O.St----+-~---l----l---l--+---l-++-----1 

~ 

u 
0.31r----t-----,f---+---+-l----l-l-+--l--·--

0.1;-l ___ _,___-;l3,--'--+-L..L.J.....LlJ,.O __ __J20 

:::1v;7?';ttEE Vee (V) 

Gpe, NF-le 
10,--,-,-,--,,-----...,----...,----,-~ 

VcE=SV 

f-- f=2GHz V 

l:Q' 8 .Y'1 
3 vY 
~ 

! 6 ~ 
:$11 t---t--t--t--+--t-----+---+---=-_,,,~J.,/"~---1 

~ J 4t::t::1::::j::j::t:::::~~i=-~-t~t---i 
~ NF 
~ 

~ I 2t--+--+--+--t-+------+-----'---l------l I I 

Or-"'--1;--'--'--:':----_· _-_-_-__J_l==~~~~-----_Lf1 __J 

5 10 20 30 50 

:::1 v ;7 ?'iltiAt le (mA) 

821-lc 
io.-.-.-~r-r-----,---~---r1~ 

!--<--•-•-+->-------·-- ·---··------· _VcE=5V _ 
f=2GHz 

81:--+--1--1--t--l-------+---~----+----

l:Q' f--1----+----1.J.-I--+.,....='-'""'··°""·· -----------+-----·-~ 
3 I~ J 
; , I - I 1-
~ 4 + i I 

ii 21-------·.i-+-.1-'----------l ____ t ___ -~ 
l--+---+-+-1---·~---- ~----+------, 

0 I ' 

5 10 20 30 50 

:::1 v 1 ?fftit le (mA) 

~ 

100 

80 

.-"' 
lZ 

20 

0 
1 

/ N 
.....-1 3IV 
~ 

....., 
,!::; 'i 

~ VcF.=1~ 
.AiP , ! I 

_# 

::r 
! 

I 

3 5 10 30 50 

::i v ;7 ?:tiJlt. Jc (mA) 

Gpo-f 

100 

. ------ -·-·----!-----'-----

0'-=-_,___,_,___,__-'-J'-----'L_---'--L--J 
0.5 0.7 2 3 5 

Jlifilli~ f (GHz) 

f-r-lc 
10.--.---.--.----....------.--------

VcEJsv 
1---- -+--- --- - -----·---<----'----'--' ----1 

I 

8 l 
s 1----· --+--t- -+----------1----
J; 6 ~ ~ 
~, 

1----------··-------· ---··--·-1--

~ 41-+--+---+--+-+-------1----l---l--4 
.:-
:.\ 

·" 
"' 

l--l-----·-+--+---l--------+--------1-----'l·------I 

~ 21-+--+--+--+-+-------l----l--.....L-~ 

10 2i0 30 50 
::i v 7? 1[1.t le (mA) 

-576-



8118217).:c. < ,,, 31 ti:Jfil1Hf'P)·S ,{ 'l-" - !-t 

Common-Emitter Small Singnal S-Parameters of 51182 

-j50 

Sll 
(Unit : Q) 

-90· 

S21 

VcE=5V 
Ic=20mA 

-517-

-j50 

522 
(Unit: 0) 

-90" 

Sl2 

' ') 

S1182 



Sl 200, Sl 201 ~~~~NPNZ~9·~7~~~-~-V1?o•~~~~A9 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 

0 UHF~ C re~ HtHtltlif :l:?:•mJfl Olm~:i!A 1 ·:1 7 ~ ?' Jfl 
O UHF~C Band Low Noise Amplifier Applications 

~~I~Jfl 
Industrial Appliq1tions 

O High Speed Switching Applications Unit in mm 

• NF=4.5dB (f=4GHz)(S1201) 

• NF=5.5dB (f=4GHz)(S1200) 

• Gpe=7 .OdB (f=4GHz)(S1201) 

• Gpe=5.5dB (f=4GHz)(Sl200) 

:ft:k'.iEiMi Maximum Ratings (Ta=25° C) 

Characteristic Symbol ' I Rating Unit 

::r v? ~ • -"'- 7-.FaimEE Voso 20 v 
::r v " !' • """ ~ .,, !' ""ima: 

'" 
VOEO 15 v 

"""~ .,, !' • .-..:- ;<.r,,nma: VEBO 2.0 v 
::r v? ~'i'[j}jt Io 30 mA 1. Base ------
::r. ~ 'Y ~1![j}jt lE -30 mA --

2. Emitter 
3. Collector 

::r v?~i!'l~ Pc 200 mW 
-cc "-···----

~itfillilffi.!!t TJ 175 oc JEDEC 

f!i!:fj':ilffi.J.l[ Tstg -65~175 oc EIAJ 

TOSHIBA 2- 3C 

V 1 ? 0 )Bz!i'~M: Micr,owave Characteristics 

Characteristics I Symbol I Test condition Type Min. I Typ. Max. I Unit 

VcE=lOV, lc=5mA, f=2GHz 812Q_l___=_j 3.0 -=1 dB 
s1200 - 3.5 -

*1E1ift!j~ Fig. 1 NF 81201 ---=--u-1~ 
VoE=lOV, Ic=5mA, f=4GHz 81200 

·-;;;- dB - 5.5 6.5 
812-01 - 12.0 - dB VcE=lQV, Ic=lOmA, f=2GHz 81200 

--- 11.0 -
fltjJ;flJ}I} Fig. 1, Gpe 81201 6.0 7.0 - dB VcE=lOV, lc=lOmA. f=4GHz ---sI2oo 5.0 5.5 

1- 7 /' i/ y ,, /'mi~~* VcE=lOV, Ic=lOmA 8i2oi 5.0 6.5 - GHz fT 81200 4.0 5-.o -
81201 10.0 11.0 - GHz :illt::k98*ml~~ fmax VaE=lOV, Ic=lOmA -----81200 8.0 9.0 -

~5nfl(J*f·~ Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol j Test condition I Min. Typ. Max. Unit 

::r v? ~ L~ttfi1lm Icso VcB=lOV, IE=O 
---
~~ .,, !' L~Wrmm IEBO VEs=l.OV, Ic=O 

Ji[Vit1i[j}jttl§l~ll!~ hFE VcE=lOV, Ic=lO 
----

::r v ? ~ l±l 1J'l'¥il: Cob Vcs=lOV, lE=O 

:Ult:Im!'fltil: * * Cre Vcs=lOV, lE=O 

* fT Ii 2GHz Q) SA 7 ;< - !' J: I) ;;J<ot:>t.:. <(-, O>-Ci'°, 
f, is Calculated from S-parameter at 2GHz. 

- - 0.1 
-

- - 1.0 

20 70 -
- - 1.0 

- 0.3 -

* * Cre Ii Boonton Electronics Corp. ~ 75D Direct Capacitance Bridge tc. J: '0 -c:=i';flffl.*-ClJ!U)E. 
Cre is measured by 3 terminal method with Boonton Electronics Corp. 75D Direct Capacitance Bridge. 

* * * s~~7 ;i -!'£*™ 
S-Parameter Reference Plane. 

* * * * fi?l;f!Jl:l:l:1J(1![:1JjfiJ}l}tMdB~Ti"7.>R.(-C01±1:1J) 
Ii, ::r v? ~ 1i[Vitn'10mA (l)~~c.5dBml.;,lJ:;b I) ;J: i". 
Saturation output power (at ldB gain compression 

point) is more than 5dBm at Ic=lOmA. 
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Fig. 1 ~~m~:to .t i:nrtt.J:flJtltlT!U'.;IE 7"' " !I ;r-< 7 !!' 7 A 

Noise Figure and Power Gain Test Set Block Diagram 

il! 
~ 
!iii! 

·' m 
.:-. 
;;.. 
;\ 

It"­

10 

8 

6 

4 

...,. 2 

/ 

VcE=lOV--! 

f-""'1 J.,..- -....-1-" 
......r 

k'.'.".: 

Sl 200, Sl 201 

821-lo 
10 

--r -........ 
.,,.,.r-- .......... 

-r 
~ 

-£ 

8 

6 

4 
VcE=lOV-

f=.2GHz -

2 
1 

1 3 5 10 20 1 3 5 10 20 

::1 v?? 'iillilf Ic(mA) 

15 10 

o!---~~~'..i..;...'~~~"+--=--...._......_._~~·~~~~ 
1 3 5 10 20 

:7 "':1 ? tilt le (mA) 
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0 
1 

::1 v?? 'iltlilf Ic(mA) 

VcE=lOV 
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'""'4G!fz /' 

!-+-' 
'/' ----t--!. ~· 

3 5 10 20 

::> v? ? 1\t.lit& Ic (mA) 



S1200, S1201 

5 r------+--+----+-+:S_,,· r-+---+++-----­
-+-----t----t--l~ - -~------i 

!"I ---------1 
i--------+-----+--· ~--- ·-+-----+·---+------------< 

01~------'---~3--'--"5-J.-'--'--'-.,J,11f,.__-----!20 

R~itf.I& f (GHz) 
s1200, s1201Cl).:r. ~.,, ,llm:l1J!. ,Hf3--5J-s~~:;; ~ -,ll 

Common-Emitter Small Signal S-Parameters of Sl200, SI201 *** 
j50 

(Unit : Q) 

-jSO 

Sll 

-90· 

S21 

Von=lOV 
lE=lOmA 

-580-

NF-f 
10~~~~,--,------,----r--.,.-1--, 

Vcr.=lOV 
f----t----'-T,__, ______ --+----ric=5mA -

I 81----+-+--+--+-+-------+-----lc---t----J 

05!,-J__-!,-_L_!_il _____ ~2----;3;---J----:,5 

ltlliUl: (GHz) 

-jSO 

S22 

-90' 

Sl2 

Q) 



~Y~/NPNx~g~~7~~~-~~V1?0~~~/~Ag 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 

OUHF~SI'</ tt{IUl'li":t.l~m OS~;i:7.1 ·;17-:..-~m 

O UHF~S Band Low Noise Amplifier Applications 

O High Speed Switching Applications 

• fll*lttf-C-t: NF=3.5dB '(f=2GHz) 

• il11!11:::1Jl'1Jf~-c-t : Gpe=l0.5dB (f=2GHz) 

•*'.iE:- Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating I Unit 
::i v 9 ~ • """- .AIJ.'l;~g-.-: ___ __,_V_c_e_o __ ~--- 20--·1'--v-
::i v 9 11 • .:r. ~ _,,~IJ;fl~~-----~--=--=--=.-=.-=.-=.-:_-=v coo 15 =-~ v-= 
.:r. ~ "1 fl • °"" - ,7.. riflfit)£ V EBO 3 V 

::i v 9 11 'ilvti le 30 mA 
------------------1------1-------

.:r. ~ ,, !I ~Vlt It; -30 mA 
----- -- ··-----·--------1 
::iv9!1M~ ~ 2~ mW 

---------l-·------1-----------· ···-- ---

~-ft"iif;ilnU!t TJ 175 °C 
----- -------------!-----------·--------· ----

Tstg -65~115 ·c 

V1? El~~'!! Microwave Characteristics (Ta=25°C) 

Characteristic Symbol Test condition 

*~-{~:~ Fig. NF 
VcE=lOV, lc=5mA, f=2GHz 

1 
VcE=lOV, lc=5mA, f=4GHz 

f=2GI-lz 
';t::IJf"IJf!'J. Fig. Gpe 

VcE=lOV, lc=lOmA, 
1 

VcE=lOV, Ic=lOmA. f=4GHz ____________ .,:. ____________ 
l-7/:/'/,, :/ JiijiJ!l:fl: * fT VcE=lOV, Ic=lOmA 

-----·- ----·---- ------------

J&::Jde1Ji!(mli!ll:fl: fmax VcE=lOV, lc=lOmA 

'lltsnttJ~M: Electrical Characteristics (Ta=25°C) 

Min. 

9.0 

----
3.5 

S1229 
il~I•m 

Industrial Applications 

t1nit in mm 

I. Da.:;e 
') Emitter 
3. Collector 

mm:c 

E!AJ 

TOSll!llA 2·3C 

Typ. I Max. 

3.5 4.0 

6.0 
---

10.5 

5.0 
------------

4.5 

! Unit 

dB 
---

dB 
-----

dB 

dB 
-·-·------

GHz 
--·--··----

8.0 GHz 

_ _ ____ C_ha~acteristic I Symbol I Test cond_i_ti_o __ n _____ c_M_in ___ ._j Typ. I Max:_I -~ni!_ 
::iv 9 11_~_-'f'Wli'f!~ l,_I_c_eo ___ ,r_-_v __ ce __ =_10_-v_---._-__ l1_;=_0 0.1 I µA 
"'- ~ ,, 11 L,,-'flffr'lf!Vlt I IEeo VEe=2.ov, Ic=O -1-:0·r·µA-

W:mt'fli5!E.lt'/$lP-'fii ~~- VcE=lOV, lc=lOmA -S0·--70--=---1-- --

::r v 9 !1 • .:r. ~ .,, !I r,.i1lfil5fl-J~_JE ___ V~~(s_a_t)_ lc=lOmA, lii=lmA - ~:2 ___l ___ -=1---~-
_--..._' -_ _.A_~__:'--~_,,_11 r,.i1lfil~'llJ£ VBE(sat) lc=lOmA, Ie=lmA - 0.82 I - V 
_::i_v_9_~_':t:'.7J'#:\'A: ________ , ___ C_o_b ___ , __ V_ce-;:-loV, h=O,-f~1MH~---~- -- o.8-- --1.0-1 pF-

= H' 11 • ""'-.A1'fff:l'£~:/i]:~ ** Cro Vc-e=lOV, I~-,:O,f~1MH~---_ -=-o.·351-=·--i-PF-
.:r. ~ ,, ~A:JJW:lii: C1b VEe=OV, lc=O~f-;;:;-lMH~--- ----=--i---l-.7-- ---=--j-pF-
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81229 
• fT t:J: 2GHz Q) SA 7 ;( - !ii .l:: ':> ;;J<~t.:. t Q)"ei°". 

fT is calculated from S·parameter at 2GHz. 

** Cra t:J: Boonton Electronics Corp.~ 75D Direct Capacitance Bridge It. .l::-? -r=.*llifH*"elll!l'.iE. 
Cre is measured by 3 terminal method with Boonton Electronics Corp. 750 Direct Capacitance Bridge. 

*** s ,,{ 7 ;( - !ii 211\i~IW 
S-Par.ameter Reference Plane 

- fi&~lfl/J C'il:1JfU1'il' ldB ®r-t 7.>~""C'Q)lfjjJ) t:t. :::z v !I !ii f!Vft;b>!OmA Q)'*IC 5dBm J;J.J:~ ':> ~i". 

Saturation output Power (at ldB gain compression point) is more than 5dBm at lc=lOmA. 

mgt •~mfta~~-~~~-~7c~~~17ij7A 
Noise Figure and Power Gain Test Set Block Diagram 

15 

v 

0 
l 

Signal Source D.U.T. 

Isolator 

tllifi5 ~ ~..,.- 7-11"? ;f;ffi!l1lf 

lOdB Pad Noise Source Mixer 

NF.>'-:f 

NF Meter 

~ J,..-

J....-1 v 
/ 

3 5 10 

:J v 1 ?1111. le (mA) 

Filter 

/illllll~ll'iff 

Local Oscillator 

VcE=lOV-
f=2GHz -

--

20 
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Low Noise 

10 

8 

2 

0 
l 

TWT 

--

NF-lo 

VcE=lOV-
f=2Gltz -

/"I --t-- +-

3 5 10 20 
::> v 1 ?tll. le (mA} 



lS=============:::s:::==~=============--V-c-E-~~10-V~ 
f----l---+--+-+---1--------'< "-'\.--+----!- le= lOmA 

~ lOr---t----t---t-t-+------1t-.,.~"'\:"~-+---+----I 

~ 

81-----+---+---l---+-+-+-+-+-+-----I 

o.__ ___ -'--_ _,_ _ _.,__,___,__,_~-'-'-----' 
1 2 3 10 

::i v 7 Y1ltm le (mA) 
812290.):r: ~ ·:1111~:ttl!, 1]'{~% S J~'7 ;C-17 

Common-Emitter Small Signal S-parameters of Sl229 
Vnc=lOV 
lE=lOmA 

-j250-

20 

*** 

-j50 
Sil -583-

'S1229 
NF-f 

10 T T 
Vcrc=lOV--i 
Ic=5mA -1 

8 

I/ 
71 

? 
zz- 1------1 

-----v 
~ 

--j 

2 
-f-

--
.. 0 

0.5 3 5 
Jlilillt~ £(GHz) 

821-Ic 

Vrn=IOV-
. J--.j- ··1=2GHz -

81------1----1--+--1--+-l--l-+-l-----1 
1------1----1---l--1--+-l--l--H----- ·--

:::-=:;:;:: 

1--------f----I--· 
----~---l----+---+-l--+-1--1-l------I 

I 
21-----+-----+---+---+--+---+--+-+-+----I 

1-------1--+----i--l--+-+-l-I-~-----~ 
o.__ ___ '--_ _J.___.L__.-'---'--'--'--1-L----' 

1 3 5 10 20 
::iv :7 Y1!tm le (mAJ 

j50 

-j50 

S22 (Unit : Q) 



90' 

-90' 

S21 

(' : . 
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~u~~NPNX~~~~7~~~-~Wx1QQ·~~~~~9 
SILICON NPN EPITAXIAi PLANAR MICROWAVE TRANSISTOR 

OUHF**·~~~m OUHF~~~m 
O UHF Band Medium Power Amplifier Applications. 

O UHF Band Oscillator Applications. 

• Gpe=9dB 

• Po=22dBm 

• fT=3.5GHz 

(f=lGHz) 

(f=lGHz) 

:al::k::'.IE~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol i Rating Unit 

v :::z v ;; jl • ~ - ;;<. r .. i'iltEE / v cso j 30 
:::z v !J jl • = ~ .,, jl r.m,-rr:------ v coo ··---1-5 ____ , ___ v __ _ 

--- ----·-~ 

· ~-;;<.r""i'lltrr: VEBO 

·~V'lf le 

'llVIE IE 

I 3.0 

'~--Eo 
-120 

-· 

0.6 

v 
mA 

mA 

w ~*:I (Ta=2~~C:) __ Pc I (Tc=25°C) 1.2 -:!:~~: I Tj --~---L---0~---- __ 

i'f::fnmu~,----------1---r:-,~--- -6s~11s 1 ° c 

x 1 Q Q ;&'.!l<if1i Microwave Characteristics (Ta=25° C) 

Characteristic Symbol Test condition 

S1230 
;mraI•m 

Industrial Applications 

Unit in mm 

:t C'ollectC1r 
4. Ca:.c 

JEm;c TO-:m 

EIAJ TC-S, TB-GB 

TOS!l!BA 2-SS 

Min. Typ. Max. Unit 

VcE=lOV, Ic=30mA, f=0.5GHz, 13 14 dB 
--------"--------·-·-·--:---1-----1-----1---

V cE= lOV, Ic=30mA, f=lGHz I 8 9 dB 
-------------1-----1-·----·-··-------·-·------·-·1 -

VcE=lOV, lc=30mA, f=0.5GHz! 11 12 dB 
:!flJA.lt:JJ;fiJ~ Sn 

_____________ 
1 
_____ ,._v_cE_=._i __ o_v_,I_c=-3o~/\-;-£:1Gihl __ 6 ____ 7_--=._l __ ciB 

VcE=lOV, Ic=lOmA, f=0.5GHz 2 dB 
:'Ml~iHfifil: Fig. 1 NF v CE= 1ov~~ 10;:;:;A,----T,;;1a.i1-;--1------3-___ l_<l_B __ 

__ r_7_/_:,.,-__ • __ ':/_,,-;/-:-_mi-:-_--i!i1l_~_fil:~-:-_-:-_-:-_-:-_-:-_-:-_-:-_-:-_~~ 11~~-f_T-:-_~-:-_-:-_~-:-_~1-~v-___ -c_E-· =-__ 1_o_v __ -.-I-c_-~-~---o-11:_A ________ 
1
_____ 3.5 I - I GH~ 

-:~~-'=-"~¥~j~fii: ------ l-~-:-ax--j ~ :::~i~:-:~~:~:1.--£ =lcliz-\----122-\--=-i-~;~-

''1~1¥-J!l<ifii Electrical Characteristics (Ta=25°C) 

Symbol Test condition I Min. I Typ. j Min. I Unit 
--------···~--------c--

Characteristic 

_'_::i_v_!J ~__L-~li')r_'lt_Vf_E ______ , __ Ic_B_o ___ 1_V_c_B=lOV, h=O I - I - I 1.0 I µA 

_co:._~ ..:"._1'_L .o;~ tl:_fr'_ii·_Vft_-______ , __ I_E_B_o ____ , __ v_~_B~_2~?v-,-Ic=:_-~.-.. ====~~~--_-:__·11·~----_----1- 100-===-1~~1 µA 
1[~ij'Jli:'ftVll~·lii~ hPE VcE=5V, Ic=50mA 

_,_;;--_i:;~llij.J~--~-________ 1 __ C_oh ____ '!_cs_=_l_O_V_0~'-= __ o _______ l
1

-- _- 11=--21~.-oo=- --2Tl-PP_!F_ 
frti~'l'~:ltl: * * C,. VcB=lOV, h=O 

' * ·~:JJ;fiJ~b~ ldB {J£T-t 7.>;,'.1,-C-~:±l:JJ ldB Gain Compression. 

* * C,. Ii Boonton Electronics Corp~ 75D Direct Capacitance Bridge re J: 0 -c=:ll,fu:y-f.tc:i!IU5E. 
Cro ,is measured by 3 terminal method with Boonton ~lectronics Corp. 750 Direct Capacitance Bridge. 
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S1230 
Fig. 1 li'lf~HUs J:vtll:h~J~ll.l~~CJ., ~~ .-f 7 ~·7i. 

Noise Figure and Power Gain Test Set Block Diagram 

NF;-? 

NF Meter Local Oscilla!Or 

10....-......... ......--.-..-.~~~~-.-~~......-~~1~~ 

l----+--1-1--~------+----+VcE= lOV --i 
f=lGHz 

"iQ 
.3 -... VJ 

·~ 
.~ 
~ 
11! 
o< 
~ 

iii' 
~ 

J 
.\!): 
~ 
~ 
1111 

' 
81----+--1-1--~------+-----l--+---1 

6 

4 

2 

0 
5 

10 

8 

6 

4 

2 

0 

1 10 20 30 

::iv? ?'It~ le (mA) 
Gpe-Po 

VcE=lOV 
t--+--+--+--l-+--+--+-+-l--+--+--f=lGHz -

50 

0 10 20 30 

Iii '}] P. (dBm) 

o..__,____,__.__.__._ _____ .__ __ ~ _ _._ _ _, 
5 1 10 20 30 50 

::iv? ?ti'.ft le (mA) 

fT-fo 
s~~~~~--.-~-.--l.--

1----+--1-t-1-+------i---,--i-va=tov~ 

~ 41----+--l""-t-t-+------+-----+--t----I 

~ 
.t: 
~ 3 
:It! 
fi'. 
,'\ 

m 21---+-t--+-1--1------+----+~-+---t .:-. 
!)\ 
,\. 

·ir-

11---+-+--l-+-+------l---t---+---f 

0::-~--:~..__.......,..,..-------=-=---,,',---..____, 
5 7 10 20 31l 50 

:I Id' .? 11lit le (mA) 
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s1230 O):r. ~ ~ ?':tt:I:!!!, ,J,ra% s ,~7 ;e-11 
Common Emitter Small Signal S-Parameters of S1230 

j50 

-j50 

SU 

-90" 

521 

VcE=lOV 
Jc=30mA 

-j250 
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j50 

-j50 

522 

-90" 

512 

S1230 



Sl 253, Sl 254 ~ 1; ::::i /NPN.:i:t:5'.:f'~ 711.- :7°v-7W t-7 /yA.$' 
SILICON NPN EPIAXIAL PLANAR TRANSISTOR (TENTATIVE) 

0~1/.l-'7/YA.90m~~A.1,~ffl~CW 

OTwin Type Transistors for ECL Applications QHigh.Speed Switching Appl­

ications 

• fT=7GHz(Ic=30mA) 

;5::;J;:!if:~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol i Rating Unit 

:i v !'~--· ,____--=-~!:i~?~_B: __ -______ , __ VVcceEO __ o ___ 1-------1~8---1- ~-Vv_._ -
:i v J,J :'.l • = " ,,, 51 r .. 11\trr: 

------- - ·~- -----=" 'Y :'.l • .,...;: _ .Ar.,9'il[ff:'. V EBO 2.0 V 

==:i----~~j_5~!fiE_1L __________ , __ I_c ____ I 80 mA 
= ~ ,, 51 'ill':?'JiE h -80 mA 

---~--~~Y __ J_~_~_-________ ,_PT_c_J ___ I- 200/1_u7_ 5nit-==~1;~C-~ 
J~1'1 tfflml.!Jt -----------------1---- --------- ·-----
~:ff-ililJ[ Tstg I -65~175 I °C 

* s 1254ft= ~ ,, 3<n:P'Jm5'"C.'~wc6.:h -c~,j;-?-o 

S 1253 has 2 transistors seperately but only their emitters in 51254 are inner-connected. 

tl:~tro!jil!ftl: Electrical Characteristics (Ta =25° C) 

Characteristic Symbol Condition Min. 

ij~I-ffl 
Industrial Applications 

JElWC 

EIAJ 

Unit in mm 

TOSH!llA 2-:J!O 2-3F 

Typ. Max. Unit I --------:-------:----------------+----:-----:----~-----
:;:! v !7 3<~Wr'ifi'.m Iceo VCB=lOV, IE=O 0.1 ,,A _______ , ___ _ 

-
IEeo VEn=l.OV, lc=O 1.0 µA 

-------
30 75 

0.25 v 
0.87 v 

1.1 1.5 pF 
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Cob, c,.-V CB 

2.0r----r--~--,-,----.---.------

J ,__ 0.7 

II(~ 
~ C 0'> I 

'!°::M-----
" .i ~ !!" 03 ··--- ~ 

\).2 ·~--- l--·---+---,--+---+----J.---1. ··-

c~. 

s J~:i4 

O.l ~1-----:,---":--.-J4,--.J,--1-__Jl_O __ JLG _ _J20 

"v 7 J' • .-..:--1.r.11.'.H: Vco (V) 

10 

2 

10 

fT-fo 

I 
J 
I ---

Vo:=SV 

20 

"vi' }'-;(mt 1, (mA) 

Note 1 Cro : Booton Electronics Corp. t! 

--.. 

"" 

30 

75D Direct Capacitance Bridge IC J: "-c=::~i!J::f-rkt'/Jltt 

S1253, S1254 
hrn-lc 

~Ot---+-+--+--+-+-----l--+----L-l-----1 

10 :.'.O GO 10\) 

;;i vj J'li'.ifil I, (,.A) 

Cro is measured by 3 terminal method with Booton Ekctronics Corp. 75D Direct Capacitance Bridge 

2 h .. 2 f:J:'/r,IC b,El J: I) ::k~v'o 

b,.2 is always greater than h,.l 
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S3023 ~U~~%~9~~7~~~-~~PIN*4~-,, 
SILICON EPITAXIAL PLANAR PIN DIODE : 

ov4?1J$J.li:j:lfl::t.J:A4'Y7-~?'m Oilitftu. ~•u. 3#1u. 1J~·:19m 
O Medium Power RF Switching Applications 

O Attenuator, Modulator, Phase-Shifter,. Limiter 

• ii1[7Jjg#[;(Jt1j,~1,,: Rs=0.5Q (Typ.).{f=500MHz, b=lOOmA) 

•il'liff-l'M:l~:ltiJ>1j,~1,,: CT=0.45pF (Max.) (f=lMHz, VR=50V) 

•2kWl7)RF.-~1v;t,fl;;fJKj!ij;t7.i (X.-~Y !', ~7l&L-f.ll0lkHz) 

• fil' 17" ~ .,, !l Qii>il\11j1,, : .dQ>lOO 

• ;t.. { .,, 7- Y ;t*fl.iii>i=iii,' : trr<lOO ns 

• ~g#[il~'J'~"': Rth-c~50°C/W 

:ftl:7'::€*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol l Rating Unit 

~~$imlli'. TJ -65-150 oc 
~fflhlfi'. Tstg -65-150 oc 
~1lW'i:* •· Rth-• 50 °C/W 

* Junction to Case· 

-~~!lf!j:~ Electrical Characteristics (Ta=25° C) 

Characteristic Symbol Test condition 

i!l!'iitEE VR h=lOµA -
n~10CEE VF b=lOOmA 

flffi!T-ri.i~•* CT VR=50V, f,,,;lMHz 
--

ii1i:7Um:m Rs b=lOOmA, f=500MHz: 

* 0.25pFl7)?"-.A~:li:a:-1!i-.;z,..-£-t. 

Including 0.25pF Case Capacitance. 

-~~!lf!ftt Typical Characteristics (Ta=25° C) 

Characteristic Symbol Test condition 

:\'- 1' v 7 ~iP-*lm t' b=30mA 
--·-·--

fil'17"~ .,,?Q .dQ ** -----
ton VR=lOV, b=50mA 

7'1 .,, 7-Y ;t*lm (Fig.1) 
torr VR=lOV, b=50mA 

... ~;v;t,fl;;fJ P(l) IF=lOOmA • 
·'. 

*** P(2)' V!1=50V 
ff~fl;fJ P(3) b=lOOmA CWfl;;fJ 

**** P(4) VR=50V 

** fil' 1 7" ~ .,, !l Q l't.~;,:l:;"C'~~ ~.ti'£ "t. /Dynamic Q is defined as, 

.dQ= ../ (RF-RR)2 + (XF-XR)2 

../RFRR 

.. 

' ' 

Industrial Applications 
Uni.t' in mm 

l.57111±0.1 

JED EC 

EIAJ 

TOSHIBA l-2C 

Min. Typ. Max. Unit 

180 - - v 
- - 1.1 v 
- - 0.45 pF 

- 0.5 1.2 Q 

Typ. I Unit 

100 ns ' 

140 -
100 ns 

30 ns .. 
2.0 kW 

300 ·w 
25 w 

,. 

2.5 w 

;:. c -e RF+jXF c!: RR+jXR IH:·.tt.-t.tt.nlf{:to J: t1ift! ... ~17.A*l7)fil'1' :t- r 1 Y ~- fil' Y .A "C'"t. •ilfiii«lt. f=3GHz, 
b=lOOmA, VR=50V Q)~::flf:-eru~vn,£-t. 
Where RP+iXr and Ra+iXa are forward and reverse biased Diode impedance respectively. Measuring Conditions 
f=3.0GHz, h=lOOmA, V8 =50V 

*** 50Qf!8lntt:.~7U~"~.tt.t.:fil'1:t- l'""-f:IJ1Jn<:~7.i ... ~1v.A'fl;fJQ)Jitki'i«:a:-~1.,£-t. (f=9.4GHz, lµs ... ~,i.-.7-•I. < 1J 
7l& L.f.llrBii({ lkHz "C'lll!l~. 
Incident pulse power : 9.4GHz, lµs duration and 0.001 duty cycle, to the diode shunt mounted in 50·ohm line. 

**** 5oo~nt;::VJ~"~nt.:fil'1 ;1-- 1:,..,,_i:p1111-e~ 7.iCW'fl::fJQ):Jl!t:kM:a:-~L-£-t Cf=3GHz -eru~. 
Incident CW power at 3GHz, to the diode shunt mounted in 50-ohm line. 
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Fig. I A.-1' ·:17-:.-?'llij:rai;iiJ~@li! 
Switching Time Test Circuit 

'RlllUl~9.4GH: 

Generator 9.4GHz. X-TAL detector' 

l!owev supply 

pulse generator Sampling Oscilloscope (500.) 

ll5 
Iii' 

lOOmA 

lOmA 

lmA 

!.!!! lOOµA 

lOµA 

lµA 

I 
T 

;1 
I/ 

J. 

S3023 

f v v 
II 

~ 
v 7 

// 1 1~ ;.,'" 

Vl 11 
rr 

I 71 
I I 

0 0.2 0.4 0.6 0.8 1.0 1.2' 
!Uiitl± VF (V) 

Rs-b 

0.8 ;,::l~H~ -
sooo.-=:::::::r::;::;::;::;;::=::r::c:::;::;::;:::u==c:::::;::;:;:"'c=r:::;::r::;::;-mr-~~-,__ _ _,_,_-+-+-1..,.,.__,__,__,-W--l-,_,._ _ _,__j..j._j-'-™'--./-J-.-J---U f= 500MHz 

Ta=25'C 
Ta=2s·c-

~ 0.6 
lOOO~~ll~llllll~lll~ll 

!; 
I\ 

0.2 

0 
0 

f'.... 

10 20 30 40 50 

l!lftT:E Va ( V) 

Rs-Iv 

100~~~~EE~ll~~E~~~~~ l:: f- 500MHz 
r-----1---+--1-+-1--+-1-+-1------1---+-Ta = 2s·c 

301-----+·--t----l--t-~~~1-----1----1------l--l-11-l--l-W 

o.31----t--1-+-1-+-++++--+--+-+--+-+++-H 

0.1';;---'--;,-L;;---'-->-L....L.'---'-;-';;----'--,;f;:--_,_..L..J-L..L.J,.! 
1.0 3.0 10 30 100 

lllilltfil Iv (mA) 

'-=I· 
f--+-+ --+C 

t ~\~0~1"-'-"-""¥0~.0~1.l.-1...U..Uo~.~,~J...U.W..Wl---l-i-.LI.-LWl~O--'-...W.~,oo 

Jllli\ltm IF (mA} 

3.0 

2.5 

~ 
p.. 2.0 
-ll< 
~ :.... 1.5 
I 

""" .;;,: 1.0 
~ 
j; 

0.5 

0 
0 

1'1.., 

~ 

25 50 

P-T .. 

+-!!l'i~J<*l/J(~ -+-
Infinite Heat Sink ---l-

7" 
1" 

~ 
~ 

&l 
75 100 125 150 
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S3023 
.£tfflf?~ Application Example 

s3023~tl!'.ffl u:~~"~Jf3.A 1 ,,7-(7)~iil:~ r~rc.~ L- :ti"". 
Experimental data of waveguide type switch using S3023 

are shown below 
(1) 71 '/ (....-~ 3 /;jJ;~ Isolation State(h=30mA) 

' 9.35 9.4 9.45 
J.'3i1U'£ f (GHz) 

(3) VSWR t.f!! VSWR Characteristics (Vn=IOV) 

~i!Ji:l( f (GHz) 

(2) "'ADl$1i:~l~ Insertion Loss State (V R = lOV! 

~1 :;11 rn1t11 
~ 9.3 9.35 9.9 9.45 9.5 

~]ill<f,c f (GHz) 
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y IJ :::I / :i: !:::'.' $7 ;\=-y 7 JJ., AT ')I :i' IJ :t:J /~ IJ :Sf 1 :t- (<' 
SILICON EPITAXIAL STEP RECOVERY DIODE S3015A, S3015B 
0'<"1? JJ5&'.~~-C\.\f-;%ffl O:::::i-~ · Y :i: ::t-v-$7, 1~JJ.,A.Jl1f~, R FA.1 

·Jlr:..-?-·@l~m 

O High-Order Frequency Multiplier Applications O Comb wave Generator, 

Pulse Shaping, RF Switching Applications. 

• lW llJ UHF t'!lt;!Jb' GL ~x,~ / F--C-101tcmWb' Gfr)(lOmWIJJ'ill'.)Jb;flJ. I? 

;h ;J:-t. 

• -c1,,fJ'.)·ifff'l'ib;.t.~1,,: 7.56GHz -esomw (Typ.) (Pi=lW, L 

0.84GHz)·········S3015A 

ll.28GHz --C- llmW (Typ.) (P;=lW, 

f;=0.47GHz) .. ····S3015B 

• r 7 :/:/'./ 3 :/}11 Ab;)]:1,,; t,=140ps(Typ.)······S3015B 

t,=150ps(Typ.)······S3015A 

• ~'Mltmb;,J,~1,,; Rth-c=50°C/W (Max.) 

• I~CVU1 :/ ;l ~!I:/ ;;iJ;,J,~ 1,'. 

~j;;:}f'.;Mi Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
·--·-· 

175°C-Tc 
~+<,;i\t:t:llx p 

Rth-C 
w 

Jbiilfffiml.ll'l TJ 175 cc 
flt7:tflffil.Jj't Tstg -65~175 cc 

---
rt.111£m C~ilfffi'r - .7-Fai) Rth-c 50 cc;w 

~~1¥-,J~·l!E Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

J.!!'f!tEE VR h=lOµA 

111~\'~EE VF b=lOOmA 

J.!!7i'.i5tt In VR=lOV 
--

Y#rirFai~ii;: * CT VR=lOV, f=lMHz 

:J;'~"f- -? ~ 7 %1ffJ1*Fa1 t' b=lOmA, ln=6mA, Fig. 1 

I 
S3015A 

r"J:/y:/3:/!11A 
S3015B 

t, VR=lOV, b=20mA, Fig. 2 

l 5301~ ** -CH11%'1>!£ Po 
S3015B *** 

* 53015, S3015B Lt, -t;-n:tcn 0.25pF,0.30pFc.7)'r-.A~Ji~-Qi.7t-;J:-t. 
Including 0.25pF case capacitance for S3015A, 0.3pF for S3015B respectivily 

** P1=lW, f1= 0.84GHz fo=7 .56GHz 

*** Pi=lW, f1=0.47GHz fo=ll.28GHz 

'<"1? IJ)J.!(~}Jf'F~1~ Microwave Performance Characteristics (Ta=25°C) 

Type :A::IJNU~~ l±l:IJllil~~ A :1J flt :1J 
fi fo P; 

S3015A 0.84GHz 7.56GHz(x9) I lW 

S3015B 0.47GHz 11.28GHz( x 24) lW 
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~{~I~m 
Industrial Applications 

Unit in mm 

S3015A 

1.57¢±0.1 

J1·:m:c 

LIA.I 

TOSlllllA 1-2C 

S301Gl3 

~ 

t 
-3.2¢Max :>: 

dr 
~ 

:E 
0 'i! 

~ 
~ 

-' 

1.57¢±0.1 

2.04¢±0.I 

JEC 

EIAJ 

TOSHIBA l-2L 

I Min. Typ. I Max. l Unit 

30 - - v 
- - 1.2 v 
- - 75 nA 

0.5 - 1.3 pF 

15 - - ns 

- 150 250 
ps 

- 140 200 

55 80 -
mW 

7 11 -

l±l )J IDE l±l :1J 
Po(Typ.) Specified Output 

Power 

SOmW 55mW 

llmW 7mW 



S3015A, S3015B 

0 

10 0 

v 
10-

I 7 '/ l 

i ,/ 7/g_ 
2 ff ~ I-

~; I/ 7' ~ 10-

T T 
3 

I- 1 I f ] 

lo-• 

10-' 
0.2 0.4 0.6 0.8 1.0 1.2 

Jllll1!tl± VF (V) 

-zo, IF-Qs (Fig.l) 

o~ 
0 200 400 600 

fiffli!t1'1f Qs (pC} 

A:t.J~J±J\'Jr..A3&'.% 

Input Pulse Waveform 

:iLJ: 'J u:\'IUI tr< Ins 
Rise Time 

800 100() 

5 

3 

• t4i 0.5 
~ 
ft. 0.3 
~ 

T 
f=1MHz 

Ta=2fC 

S301l::::: 

S3015A~ 

0.1 
0.1 0.3 0.5 3 5 

~"!!ti± VR (V} 

10 30 

Fig.I ~~* -v •J 7!•1H'~lli'fraii!!U~ffillm 
i- Test Circuit 

'"""~$.i~ 
Pulse Generation 

Hp8001A 

Trigger 

;t~ i:r 
"'t:.<°1'')>':7° ;<::J--;t' 
Sampring Osc 
Hpl430A /1411A 

lfl:t.J~ijlf/\'Jr..~ilk% (iJljJ!!JiJk%) 
Output Pulse Waveform (observed) 

d-.tlX'i!i::t tJJftlI-e;J'<IJl)~i°" 
.,. is calculated from 
_ ts 
- ln(l+!!'.) 

1. 
I,=l. 71 • .vt~.g. 
.,.=ts I: tJ:. IJ 'iT 
I,= 1. 71., .,. Equals to ts 
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500r---r-r-..---rr.,-----,---,.---,,--~~.---~ 

J-----t--t----t-+-+-+-1-~~+--+---l-~Rllb~I-
"' Ta=25°C 

.8 300!---+--t-+--+--1-14----l--~---+--t-~-t-+-l-t 

i r--r-~+-1-t-t--+-1-----+---4-----l--~~3~0ii-~ ,, S3015B 
~ 100 I :;, J---+--t-t-+--1-1-1----l---+--+--+---+-+-+4-I ,, 
It'-_,_ 

50'----'----'----'---'--'--'-'----'----+---'----'--+--'--'-'-~ 3 5 10 30 50 100 
lilliiliir. IF (mA) 

Fig.2 (-7;...;;$.-a;...1'-f .ld!l]:lE@lli& 
t, Test Ciruit 

,.,v; .. ~;E_~ ~ ~ 1) •1'1' 
Pulse Gene rater ,,-: ..( 'T ;t. T 71 :,... 

Hp2!5A Biase "T' Strip Line .-----i 

S3015A "C\. '¥cfAl:l:l:7J~tt: 
Input-Output Characteristics 

120 

m r-.-.----,--.-.--r-.-.-.-.--,-""' 
P; =lW-r·JillnWll!'lf T T J ~ 

The circuit is tuned at P;=lwzi·- ·--J 

v 
100 

~ 
~ 80 
~ j_ 
~ 60 Jim' 

lL 
~ 
.,;i:i 

40 

20 

0 
fl 

0 0.4 0.8 1.2 1.6 2.0 2.4 
J..;tJfl.tJ p, (W) 

S3015A, S301' 58 

500 
V•=IOV-1 

,.... 
.!- 300 

~ 

"'" 
"" :-
m 

.>. 

'.~ 100 
If'. 

50 100 

::-

Ta=25"C 

S30~ 

s30i'SB 

300 500 1000 2000 

Jiff!'llt1if Qs (pC) 

.i\:7J~EE1~11,.. A.5.!t% 1:1:1 :7J~EE1~11,.. A.5.!t%Clllfttli.lt%) 
Input Pulse Waveform Output Pulse Waveform 

(obServed) 

100% 

J:l'i!l"'20%-so%r"1"'ll\l'r"1'l: ~ 7 :.-;J;..~ :­
:?1 A tt t L;l<-t 

ti 911\\'rui t«lns 
Rise Time 

Transition time is Measured 
Between the 20~80% Points 
of the waveform 

S3015B"C\. '¥cfAl:l:l:7J~·~ 
Input-Output Characteristics 

18 ,--_P_;_,;:;-~1-w~--r-·lill~~-n-~~J,'<-,~~J-~--,,,.,.-~~ 

The circuit is tuned at P; = 1 W _,d/ 
16J--+--+---j-+---l--+-t-Y'--l--+---j,--J 

14 o--+--+---+--+--t--...!ZJ-tkd--+--+--+--+--t 

~ ~ 12 ~ 
~ 10:=:=======~====:=:=:=:==:=:=: 
-fl 

6f---f----J-,1H--+---+--+-+-+--,r--t--+--t 

lL 
4o'--'--o~.4__J_oL.s__J_1~.2--'-1L.6__J'-::2~.o::--"'-72.4 

A./J'f!l.71 P; (W) 
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S3015A, S30l5B 
"Cl. •fffl:l:l:t.JJIJ~7·c ·y ?~ 

Block Diagram for Measuring Output Power Test Set 
:..--<;? ~ 7.A 

llllflMell!ff tnff •nff 7~71~ · 

lOdB Power Power Power Spectrum 

ATT sourse meter 

71'/ 1'-;? "O•fil'lll\ 

Variable Directional Directional Directional 
Isolator Multiplier 

ATT coupler coupler 
Isolator 

!OdBil\£lflll\ i9!l!U• 

Power !OdB 
Detector 

Frequency 

meter ATT meter 

S3015A ~@]~ Test Circuit for S3015A 
1. 9-Cl.•fff@lli& (0.84GHz->7.56GHz) 

O. 84GHz to 7. 56GHz x 9 Multiplier 
Test Circuit 

-'l!fiil.Wo!!<m~ 

f1=0.84GHz ~~!_p~t_;~~ 
P1=1 W <Ql--1 l-.,._,lllr'-1'"-.-Jlllr~----'-·U-......tl-4....£J fo=-

C,: 140pF 
c~c,,c, : tr 7 :.. ~ •1 .... c o.s-s.spF l 

C,: :ltii!i::i :,-7;,-if" JOOOpF 

7.56GHz 

c,: ilHf!5nrn'7l~U ·y"i":i\'i:JillNfliltli1l=o.1mm'7l77 o :,-;.,- ~ 
>:l;t.~A,t.!{,Q) 

X : *~70mmQlfiil*ib~ 
R1: lkQ 
R.: 0-!0k.Q 
L2: lmmfl ~IU ·1"i"fg, !Omml"lffl/2?-:­
D : S3015A 

S3015B ~-@Iii& 

Test Circuit for S3015B 
1. 24-c1,,fff@l~(0.47GHz->11.28GHz) 

0.47GHz to 11.28GHz x24 Multiplier Test Circuit 

'i'fillil<ll~ll!ff 
Output Cavity ,------, 

000""c.~.,..R~.,000'--.-_,...-.--0-+lOJ l""$~ :~~£re. 
c, 

ll'?. 

C,: 24pF 
C,, C,, c,: JOHANSON 2954 (O.g,._.lOpF) 
C,: :;!:~ :t :/'f:/"'}-lOOOpF 
Cs: ~ffil5mm e)~Jt,i "',Y.~li!IMflilfliHc O.lmme)77 P :/:"/- r~ 

i:l: ~Ad:: 1b e) 

D: S3015B 
L, : lmmfl~IV "',y.~,m. Smmf"lffi 2 Pt-:/ 
L2 : lmm~j!.,! "',Y.*'1!, lOmmf"lffil/2~ -:/ 
R1 :lkO 
R2: O~lOkO 

C,: 24.pF 
c,, Ca, c,: JOHANSON 29-54(0.S~lOpF) 

coupler 

20dB 

ATT 

2. 9-Cl.•fff~HJimi~ 
Cross Sectional Drawing of x9 Multiplier 

P-T. 
3.5 

_I_ ·'~\-t-!!!l~.H1ilc~ +-
ln~inite Heat Sink t-3.0 

:§ 
2.5 

ii. 

~ 2.0 

I 
"' 1.5 
""" 1,.. 

~ 1.0 

0.5 

~ 
~ 

1' 
~ 

r-... 

"'" r"'-I' 
"'b. 
~ 
~ 
~ 

0 20 40 60 80 100 120 140 160 180 

Mlf!llill.!i!: Ta ('C) 

c, : Feed Through Capacitor lOOOpF 
c,: 15mm O;D, 3mm I.D Annular Ring Capacitor, O.lmm 

Thick Teflon Sheet. 
Placed Between two Metal Plates. 

D: S3015B 
L1 : 2 Turns, lmmfl Silver Plated Copper Wier, Smm I. D 
L, : 0.5 Turns, lmm; Silver Plated Copper Wier, lOmm I.D 
R,: lkO 
R2: O-lOkO 
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~ 
.5 
p_; 

-i::: 
!Im' 
-i::: 
iE 

i;t;Jf.119~ Application Example 

lO'"CI. '*~ (0.2GHz x 10~ 2GHz) 
x 10 Multiplier (0.2GHz to 2GHz) 

120 r--r-Pi-::04-00-J'w_-c_:_rr[ii-JUj\-f~T" -~i':-,--,--,--,----,--,-----, 

100 

80 

60 

40 

20 

I--- The circuit is tuned at r--r-r--- -- ----+-----
400rnW Input Power 

l---t---+--1-----+----
v 

---r--- ----v---+--
L v 

1---t-t----+----t - -- -v --- - ---
_L 

1------+----+---+-----;--j,/' 
L 

OIL:j 
0 100 200 300 400 500 600 

7'1JW.fJ P, (mW) 

::t~-c1. ,m~i\'·11-l'.ffi1! 
Power-Frequency Characteristics 

3.o-~--~~~--~._,--,--,,--,---rr,--,-----,--, 

JLli!Ul& £ (GHz) 

Note : 9':~PO)Mt~li)...:1JffllJUJi:.B J:LJ'),_:::IJ, 
9':~PO))t;friffllirB:1JmllJ.l0&.B J:V'/±\:1J<i:: 
~:b ]._, 'i-t. 
The start point of an arrow on 

above chart represents input power 

and frequency of a test circuit 

and end point represents output 

power and frequency. 

C, : 32pF 

C2, C,: 7f7 7- ~ 9 -<(0. 7-30pF) 

C, : JOHANSON 2954(0.8-lOpF) 

C, : JOHANSON 4640(0.4-6pF) 

C, : 1'tffi ::i './'{'./-+}- lOOOpF 

D : S3015A 

S3015A, S3015B 

L, : lmm¢i.IV ,,, 4'~!ll. 6mml*J1£. 4 '7 -'/ 

L, : lmm¢~.IV "'4'~fA, 6mml*Jff. 2 '7 -'./ 

L, : lmm¢lllV "'4'~"']!, 6mmf"11£ 1 '7 - './ 

L, : 15x25mm, O.lmml)j[, i.J'!) ,,,q-.t!l( 
R, : l.5k,n 

R, : O-lOkil 

C, : 32pF 

C,, Ca: Trimmer(O. 7~30pF) 

C, : JOHANSON 2954(0.8-lOpF) 

Cs : JOHANSON 4640(0.4-6pF) 

C, : Feed Through Capacitor lOOOpF 

D : S3015A 

L 1 : 4Turns, lmm¢ Silver Plated Copper Wive, 6mm I.D 

L, : 2 Turns, lmm¢ Silver Plated Copper Wire, 6mm I.D 

La : 1 Turn, lmm¢ Silver Plated Copper Wire, 6mm I.D 

L, : 15x25mm, O.lmm Thick Silver Plated Copper Strip 

Faced to Ground 

R, : l.5k,n 

R, : O-lOkil 
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S3046 ~ IJ ::::i ::.-:c. !::' $' *' ~ 7 Jt..'::f v-·nf~7•7" ')I?° IJ 1J '" IJ ~ { ;t- te 
SILICON EPITAXIAL PLANAR STEP RECOVERY DIODE 

o";('-<? i:iiliil!iil:l:l:t.J7 ·y -:J'::::i ::.-1<-$' m o";('-<? i:iiliiflil:l:l:t.i-c\. 'mm 
O Microwave High Power UP-Converter Applications 

O Microwave High Power Multiplier Applications . 

• ~!:l:l:fJ. ~WI§* (2-7-.,, 7mL7U~~:@J.) : Po=2.5W (Typ.) 

11=40% (Min.)(fo=6.8GHz, P1=6Wx3-Co,-m) 

• r 7 Y!/ '/" Y ~ 1 Ail';l;R"' : t,=150ps (Typ.) 

•W-l:MtfLil''J'~"': Rth-e=20°C/W (Max.) 

• 'gf~ !) 7 !l ~ Y.AiJ>1],~o'. -<1 !l µ.A~.,, 1"7'f-IHJ~ 

:ft7'::1E*& Maximum Ratings (Ta= 25 ° C) 

Characteristic Symbol Rating 

~~:JiH;:;: p 7.5 
---

~it-fffil.!!t Tj 175 

'f*fffffil.!!t Tstg -65~175 

W-ltt\;tfL (~i\'-f!B 7 - .A) Rth-e 20 

!l~aqtf1i Electrical Characteristics (Ta=25° C) 

Unit 

w 
·c 
·c 

0 c1w 

Characteristic I- Symbol I Test condition 

i!ti:mEE VR h=lOA 

i!ti:mm I& V&=50V 
---

flffil-TrJ.J~:li:* CT VR=lOV 
-

1],~4'- -\' !) 7 ~~n.i i- lr=lOmA, IR=6mA 

r7Y!/'/;iY:l11A tt VR=lOV, h=20mA 

W-ltt\;tfL (~i\'-f!B-7 - .A fl,,) Rth-e 

!:1:11Jm1J Po P1=6W, f1=2270MHz, 
----

-Co'ffi~* Tripler Efficiency 1) fo=6800MHz 

* 'T - .::t.'?¥:1: 0.3pF Z.-E!tl'. 
Case Capacitance 0.3pF is included. 
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;mm:a;;m 
Industrial Applications 

Unit- in mm 

JED EC 

EIAJ 

TOSHIBA !-3Q 

I Min. I Typ. I Max. I Unit 

60 - - v 
- - 50 µA 
1 - 3 pF 

- 30 - ns 

- 150 - ps 

- 15 20 °C/W 

2.4 2.5 - w ---
40 41.6 - % 



10• 1 I i7 if -1 17 

10-
J.if 

1 ~ 7 
tLfJef +-- -·-

ry+-- I +--

-2 l7 11 

~ r;_ 
---

rT J 
3 I 

J J 7 

...... 
-< 10 

1 7 
IT 

4 

if -f -A 7 
II 7 

io-

io-s 
0.4 0.8 1.2 1.6 2.0 2.4 

J111i'ili:EE Vr (V) 

Po-P; C 3 -C\,,ff;/Trippler) 

H--7.} t~ I l-t--r-+-+J-1l~J-1--+----l IJ_ --l-1-LI 
3 f---1- f; = 2270MHz 1-t-t--rP:__; =-t-=-6 ..:.jw_-c~~· f::'.[iu.::Njf+:,Ji\::::·d ~f~A _LJ?:_j 

f-+--f,= 6800MHz -i-t--+-+-+-l-1-vl/f" ]7 '+----+--

./ 

0111--t---t--t-~l---+--+-+-+-~----+--i-J_lJ 
0 2 4 6 8 

~1J~i!.1J P; (W) 
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S3046 

11 
3r----t--t-H-t+H-1---+-+-l-H-l+i+-_J__L: lJ! 

= 2r---t-++-1~Ul,----J=-++- --
~ 1.5 --- '---,=6t-t-
!l!\' 11-r--H-tt-l+H-++-+--H-W.J+=:t=tjj l L 

0.1 0.3 0.5 10 

;/l!',llEE VR (V) 

S°t'.'\. 'ffHrufl-l:l Tripler Circuit 

r-- ------1 
,+-.--,,__t•_J I 

' ' 

' : 
I 
I 
I 

' l I' ~ 
L--- _______ J 

J...11,·r··H~t1F:~m·r 

R,: 50kQ 

I ' 
I I i :output 

I 

: 
' I 
I 

'/I .,, I 
I I 

:ilfff~J+rti~!r~ 

C,: 0.4."-SpF 

30 50 



S3053 ~ IJ ::::J /I.i::'.'17.:t-~ 7 J(,_,(ij-~;A. "j- ") -;J° IJ :t.JJ'CI) §-( :;t- j.t 
SILICON EPITAXIAL MESA STEP RECOVERY DIODE 

om~jg,~J[,::A.::A.-< ") 7- ::...~i@l!i4i.m 

O High Speed Pulse Switching Applications 

• I, 7 :/s,/V a :/:S<1 A;IJ>rj'~ <. ~fl'lj}.T,:/~Jv/.7-.1 "''f-:/Y@]JiltH:::.~)i3iL" 

-t: tt=150ps (Typ.) 

• :iJE:lill1~1R'fF"'1~l'1iJ>-t Oc --c1,, 'ii"" : trr=2 ns (Typ.) 

• 7• v :/ r @Jg~1c.~fUts: 00-7 7f.Jtll*1:·e-t. 

:!il:k~:f.t Maximum Ratings (Ta=25°C) 

Characteristic Symbol I Rating Unit 

J&ir'iJ~ifill.& Tj I -65~150 oc 
---

I 
""---·--·--~ 

f*tH&il.tl't Tstg -65~150 oc 
)li!:l'mffl h 200 mA 

~~!¥-Jt\':11:: Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I Test condition 

:iiE:'mEE Vn h=lOµA 
----

ll~i'm'.EE VF h=IOOmA 
-----

:iJE:'mV!E In Vn=25V 

Industrial Applications 

Unit in mm 

3.1¢Max 

Cathode Mark ' 

JEDEC D0-7 

EIAJ sc-1 

TOSHIBA !-3D 

Min. Typ. Max. Unit 

30 - - v 
-----

- - 1.0 v 
----·----

- - 50 nA 
------

Ji#fl''F"'1~ii CT Vn=OV, f=IMHz 
--

r],~4'- i' Y 7M~~r .. i .. b=lOmA h=6mA 

r7:/s/Va'/;S<1A tt Vn=IOV, h=IOmA 
----------- ---- -----·-

:iJE:@JcW:*fi,1 trr Vn=IOV, IF=lOmA 

Fig.1 I' 7 :/ s/ ,;,.- 3 :/:St 1 A, :iJE:@Jm*r .. 1illUA:°:@J~~ 
tt, trr Test Circuit 

;{JV:t..?f£.'f:ll\1JiltJF~ 

Output W a.veform of Pulse Generator 
-!j--;,7' IJ >- '7' 

"'":<.;£1'.~ i.&'lliiil\ 1-::.-P:<.:1-7' 
Pulse Generator PAD Sanpling OSC 

0.05µF D.U.T. 2_g~Bj0JQ) 
I I 
L- -' 
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- - 1.2 pF 
-----

15 - - ns 
----

Fig.1 - 150 200 ps 
-----

Fig.1 - 2 - ns 
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1000 

25 

100 

< 
E IO 
<'< ..... 

-F.s • ~ 

0. 01 '--;:-~-:-"c,---'---:-~LJ_-c-'-,----JL--_J___L__J 
0.2 0.6 0,8 1.0 

~ .. 
~ 
..:: 160 

-1 
"<" 

"' ,\ 140 

;;.. 
:.\ 1-'1 

)i[)lfilfE VF ( V ) 

]/ 

~ 
]/ 

bd 
!-"'I 

1.2 

l""I 
L.d" ,, 

k-1" 

lF=!OmA-, 

H VR=lOV-1.-

,\ 120 
l1' -40 

p 
-20 0 20 40 60 

)ljjJ!Ilillrn'. Ta ('C) 

Ta=25'C 
30i----r--r----r--+--r-+--+--+----+-~ 

4 6 
Vp (V) 

S3053 

,.... 
"' ~ 170 
..:: v.~1ov 
-1 --+---
"<" -
"' 150 
:-. 
,, :-
::-. 130 ,\ 

"' 
20 30 40 

)11/H!l'.iill Ir (mA) 

.. 40~~~~~~~~~~~~~~~~~,~ 
-5, H Ir= 1 OmA-1-+-1---1--+-+-+-+-+--f--+-+-+-1--+--+-+--<-.+-< 
... r Ia= 6mA -t--+--i-+--+-t-t----+--+-t-+-+--+--i-+--+-~1---< 

-20 0 20 40 60 80 

ll31l!lilillt Ta ('C) 
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I 
§ 
I 

.1<??~~1*-f-' 
VARACTOR DIODE 

Maximum Ratings(Ta=25"ci 

Type I Application I Construction I p I T; I Tu11 I 

(W) ('C) ('C) 

181151 lilJiUcC»f~ ;...1J ::t ~.:x:. C? ~ ;,..7 JJ,.frtlt<1ft 8 150 -65-150 

111512 lillidifl:-C•'fff ;... 1J :::z :.-.:x:. t·? "i' Y7 JJ,~j;/fkJf~ 11 150 -65-150 

111558 lilJil.l:fl:-CH~ Y IJ '::t ;-.;:.. I::" :1~Y7 Jt-tff./Y.(Jf~ II 150 -65-·150 

111557 mtil.l:li<-C••f(; YI} ::J ;-.;:.. I::"?"' ;,...7 JVf!};,'f;(Jf~ 13 150 -65-150 

111558 l'Jil.l:fl:"(Pj;Y ;....11:::i:.-x.~?"";..-.,.11-,fi;;/l',{./H 20 150 -65-150 

111581 JliJiJUt-ri.,fff !.1 IJ :i :.-.:r..I::"? ~;....7;J....JJ.i:i'}X1ft 1.5 150 -65-150 

111562 mtil.l:fl:-C:.•f;\' -;,.11 :J :.-.:r..1::?~Y71t.-.f1J:lf,(IH I.8 150 -65-150 

msn ~'Jiilti."C ~\ f~ ~ IJ :J /1.1::" ?·"' ~'T 1i.,.tJl;IY,OfJ 0.5 1150 -65-150 

~I J.'Ji!tlil~'fff ::,..11 ::J/.:t.t:?~;.....,.,J,frt/t'.(Jf; o.6 T 150 -65-150 

1-2C Outline Unit in mm 1-SD Outline Unit in mm 

* 3.2~.~fax 

'j.f 

~J_~_j~ 
::; --1 

2.3~ ~fax 
4.6~ ±0.2 

ci 
+I 
:;: 

0 
+I 

~ 

0 
;:: 
~ 

Electrical Characteristics (Ta•.:c1•2s°C) 

v, " cj 

Condition Condition Condition 
f--- f---1 

M1:11 ,, MAX v, M1N MAx v, f Mix 

(V) (µA) (µA) (V) (pF) (pF) (V) (MH,) (GH,) 

90 10 I 45 6 12 6 I 

90 10 1 45 12 25 6 I 

120 10 I 60 6 12 6 I 

120 10 1 60 12 25 6 1 
' 

120 10 1 60 25 50 6 1 T 
60 10 l 30 0.3 0.6 6 l 55 

60 10 l 30 0.6 1.0 6 1 50 

60 10 l 30 0.3 0.6 6 I 55 
---· -- f-· 

60 I 10 I l 30 0.6 1.0 6 l 50 

1-7 A Outline Unit in mm 

f, 

Condition 
Oot 

Remark 
Line 

v, f 

(V) (GH,) 

1-7 A Rs=2.30 (MAx) VR=6V, f=IOOMHz 

1-7 A Rs=l.80 (MAx) VR=6V,f=l00MH.i 

1-7 A Rs=2.30 (MAx) VR=6V,f=!OOMH.i 

1-7 A Rs=l.80 (MAx) Va=6V, f=lOOMHz. 

1-7 A Rs=I.30 (MAx) Va=6V,f=IOOMHz 

6 10 1-5 D 

6 10 1-5 D 

6 10 1-2 c 

I 6 10 1-2 c 

~Btl 
~ iiiili 

[~ 
-5' :m 
'g. 
r;· ., .... 
5· 
::; 
(/) 

...... 
en ...... 
c.n 
c.n ...... 
l ...... 

en ...... 
c.n ....... ,_._, 

00 \'.' Ee 
8U 
~ \' 
~H 
::3 I'\. 
>~ 

~~ 
t::l -.J .......... 

~n 
~­t::I~ 

" 
~ ai 
>~ 

a~ 
::0 ..l., 

s~ 
§I 
~ -r.; 



~ IJ :::I /:C.i:'.' ~ =:\=-~ 7Jj,"j't,...-7"~1°<°7'J~5f1 :t- ~ 
SILICON EPITAXIAL PLANAR VARACTOR DIODE (TENTATIVE) 

0'71 'J o5&:-T ::i.-= ::..-~lm 
O Microwave Tuning Applications 

• ~~:Ji!:O)~ftl!i?!ltflti>J1;;~' : Cjo/CJ•s=2.25 (Min.) 

CJ,: VR=6V 

CJ•s: V11=45V f=lMHz 

• L.~lfimlrBt~ti>i\11i~': fc=45GHz (Min.) 

(V11=6V) 

• -Jf :,-~Jl&~. -1 :,- _,{.,, r ~111'Hlf:o0) AFC, 5!'.waJ"1ji-.. -1 ? "'"18\:{#-CO)"f- ,,_ -

=-:,-YI<::.~ L. "i-t". 

:ll::k~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

J!!!'mEE VR 50 v 
·---·---··------· 

~~m*: (Tc=25°C) p 2.0 w 
~ifffilfilBt TJ 150 oc 

·-·--- ·---
~f?filBt Tstg -65~150 oc 

-~~t.f'li Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition 

J!!!11EE v R h=10,,A 
-------------1-----1--- -·---------1 

Jllfl11EE VF h=lOOmA _____ , ___ _ 
J!!!'lti'i!E h v R = 45V 

CJ, Vrr=6V, f=lMHz 
CJ•s. v;~-4-5v.-f-=-1MH~------

S3028 
j§ffiI~ffl 

Industrial Applications 
Unit in mm 

1.57¢±0.1 

1.57¢±0.l 

.JEDEC 

EIAJ 

TOS!!IBA l-2C 

Min. Typ. Max. Unit 

50 v 

1.0 v 
100 nA 

1. 7 2.2 pF 

1.0 pF 
--·--

2.25 
-~-A-p-~-.m.-.... -.lt---------1-c-j.---'-- --------1----1----1----

--------------1·---C_ J•~-------·-·------·--·----·l----l----I---
1 fc VR=6V, f=lOOHz 

* ?--7-~:i: 0.25pF ~:t~.7;..'1:-tt!v/Case Capacitance 0.25pF is not included. 

** ,., ll '/ :/!$;~<::. .t,, -C~l{IJAE L. '1:-t" /Measured by Harrison Method. 
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S3028 

101=1=i::rn+i===:i=:i=r::::i=mtt====r:;r:::-:~ 
1---t-+-+++H---,i-+---l-l-l--H+I----+ Ta 25'C :'. 
l--+-+-+-+-+H--l-+-4--+-~-+1----+ f=lMHz 

0.5 '--.L--l.-'-'...J..W'---'---'----''-'-"-'-'-'--'---~~-'-' 
0.3 0.5 1.0 3 5 10 30 50 

i!nff>llltEE Va (V) 
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: GaAs .:r.1::'$7::\=-~7J1':fv-7"WrC?'J9?"1:;t-tt 
'GaAs EPITAXIAL PLANAR VARACTOR DIODE (TENTATIVE) 

O~ 1J5J!l.li:l$1U!t"'C{.\f!t.;J:U7·;i:7°::::i::n<C-$7m Or~7;( t- •J ·;i'J • 7::..-:fm 
O mili-meter Wave Frequency Multiplier and UP-Converter Applications 

· O Parametric Amplifier Applications 

• L. ~ fl\JT J1'll?Bliflti>i\1li1, '. 
fco=500GHz (Typ.) (83041) 

fco=300GHz (Typ.) (83041A) 

• %1;. 1J 7 !I ti './ .7. tJ'11';~ I,'. 

Ls=0.15nH (Typ.) 

Cp=0.16pF (Typ.) 

• ~~$. lili!±11J-C-t. 
Po=lOOmW,71=25% (Typ.) 

83041. fa=46GHz, 4 -CHg 

Po=70mW, 71=18% (Typ.) 

83041A, fo=70GHz, 3 -C1,'fg. 

:ft:k:iE::f& Maximum Ratings (Ta=25° C) 

Characteristic Symbol 

fr'f~ti'l~ (Tc=25° C) p 

!WJfftlfil.!l't Topr 

{Jjl:f?tlfil.!l't Tstg 

Rating Unit 

0.6 w 
4.2-353 OK 

4.2-415 OK 

tl5n~~'li Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol Test condition 

J!f!'m'.lE VR l&=lOµA 

Jl~'m'.JE VF h=lOmA 

3'~it!J1!!:1: I 
83041 

83041A 
CJo V&=O, f=lMHz 

}~it!J1!! it.It CJo-CJs CJ•: V&=6V, f=lMHz -c--:;-

I 
83041 fco * V&=6V 

L.~fl\Jf )1'l)iJU(( 
83041A fco * V&=OV 

'r - .7.!l1i!:I: Cp 

Uli?'U1 './ tl0 !I ti './ .7. Ls 

S3041, S3041A 

Industrial Applications 

Unit in mm 

2.0Gj±O.OS 

~+0.03 

T :e 
"' 1J 0 0 

~l 
-1-! 

-~· 

T J :e ~ 0 0 

l J 

f 
1.2¢1±0.os 

JED EC -
EIAJ -
TOSHIBA l-2M 

Min. Typ. Max. Unit 

25 - - v 
- 1.30 - v 

0.3 - 0.4 
pF 

0.2 - 0.33 

- 0.5 -
450 500 -

GHz 
250 300 * * 
- 0.16 - pF 

- 0.15 - nH 

* L.~fl\JTJ1'll?Blifllt, r 7 './ .7. ~ .,, -;.- s './ • "'.7.* (f=I8-26.5GHz) -emu~ 1A.:Ull?'U1.!tm. Ull?'U1 Y t1• !I t1 './ .7., ~it 
!J1i!:l:J: ~ tt~ L.tdl-C-t. 
Cut-Off Frequency is Calculated from series Resistance, Inductance and Junction Capacitance Measured by 

Transmission Loss Method at 18~26.5GHz. 

* * l¥!:mJEV&=0-C1Jll]5E,/Type S3041A is Measured at V 8 =0V Specially. 
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S-3041, S-3041 A 

Iii' 
.'.:", 

u 
..-l 

"1< 
~ 
:$! 

'l-' 

I-V Characteristics 
10-2 r-r-r--....,-.,.--,r-r-r---.---,.-,-r-[Z],-,r-.,---, 

IZ 
l~'t-+-+-t--+-+-t-t-+-t--+-f+-t-+-+~ 

~-+--+---+-+-t-+-+-'Ie+ll-1---+-r-+-1 

.21 v 
!!$ 10-6 I LL 
• f-+-+-+-+-+-+-+iL-A-+-+-+--+-+---+-1 
m 

io-10 

1~12 

1--1 
/_ v 
'.L 

1Z 
0 0.5 1.0 1.5 

jlfll\tlE VF (V) 

0 10 20 30 
iff!'itlE Va (V) 

WJ)J.ll~<:" I. 'ffiiilf'Fi9tl 
Typical Characteristics of multipliers Power 

output and Conversion loss vs. power input. 
(a) 70GHz Output (Tripler) 
15 20 

1---+---l-~e--+-·-t-+-t-+--+-+ _I z P,y 

10 s 15 

f-+-+-+--t----+--+--+--+--+k:'.:--+.!7'-,;f-~-i---1---+---f---+--j 

-,__ v Ct:! 
:s t--

~ --· 
-R v Le 

5 ;fl 10 
y 

f---+--
1--1--i-+--+--+-+--+-f-f---+ ·---+--o·-·-1---1---1--'---'!---i 

0 
20 22 24 26 

A. tJ P; (dBm) 

0.5 I 
r.;:- ·- -

~ 0.3 ~ 

u ~ 

0.1 1.0 10 

Jff!ilt/E Va (V) 

(b) 46GHz Output (Quadrupler) 

15 201--1-+-+-+-+-+--t--+--t--+--+-+-+-+-k:'.t-1.f-"1-71'L.""-i 

k-:1' 

0 5c\-J~17s~~~2~0~-+-+~2·~2-+-+-+~2~4-+~~726=-' 

A. 1J P, (dBm) 
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GaAs .:r. l:::'.' '.9 :f-~ 7 JJ., ~ 3 "' I- :f- 1'\ IJ 7 9" 1 ;t- I' 
GaAs EPITAXIAL SHOTTKY BARRIER DIODE S3006C, S30060, S3006E 
0~1~o•~m~=F~-~~a•••m 
O Microwave Mixer and Detector Applications 

• ~J~Jn:A:il''J'~ < {t~i'fm-e-r: NFo=5.5dB (Max.)(S3006E) 

• ifuHJ'tJf~!Hf··li.i1:--t Ch ·n' -£--t : fa1= lOerg 

~:k:'.i:E~ Maximum Ratings (Ta=25°C) 

--- ------------------- ·----·- - --~---

'!' :V,.cJiVe!rL'ftvrE Io 50 m A 
-------

1¥--,';v.A=;f.;v"f"- * EM 10 erg 
--·-------·------1-- ------1-----------

:!*i:tl'.lfl/lfil.!lt Tj 150 °C 
---------------------1--

Tst~ -65~150 oc 
* 50Q (})1Cr)lfi1h 7 1 /F:" '7 ;/ i' Lt.: :f 1 ;;t- r1u11M 2 .5ns (})Jji-,, Iv .A ~f:lllm L. ~~ 

'1.{:/'i'!~l1' 3dB J:i'jtrn-?-~~(})=of.;H"·-

Pulse width 2. 5ns current flow in forward direction by single pulse burnout. Criteria 

for burnout : 3dB increase in noise figure. 

~~Hf.J~11: Electrical Characteristics (Ta=25° C) 

Industrial Applications. 

Unit in mm 

1.57¢±0.1 

1.57¢±0.1 

JED EC 

EIAJ 

TOSHIBA 1-2C 

Test condition Min. Typ. Max. j Unit 
-------~---~--------'-------

Characteristic Symbol 1 

11~~1[ V1, Jp=lOmA 0.6 0.85 V 
-------- ------ ----------·--·-- -----1----1-------· -

)if!'i'i[fE VR IR=lOµA 4.0 v 
-------------------1-·-------- ---------- -----------------

V R=0. 5V 
--·---------------- --------------

VR=3V 

0.5 
µA 

5 
-----------------1-- ------------------------- --------------------

0.40 0.5 pF 
. --10;.;::imA .-f=30MHz __ _ 

C 1 -' - ::~~li:fJ3i::f'I ; &\'ii! 
Image Frequency ; Matched 50 250 

_____ c;cmditi()~~) -----------·-------i----i---­
S3006C** 

S3006D NFo 

S3006E 

frr=9375MHz, fo=30MHz, 
NFir=l.5dB, Io=4mA, 
RL=200Q c 1 ,< - :;~Yffij~{tf:; 
Image Frequency 
ll[lfiff;z-!Z:iti Matched Conditions) 
Zm=200Q 

6.5 

6.0 dB 

5.5 

** 83006 '/ 9 - ;(fHft'Bitl'i'l&IC J: I)' C, D, E(}) 3 ~1fnc0if1Ji'2JL -£--t. flL'iJIJft.Tifct.(})f*IC 7J ') - F{J\l]ICfl ') t.:.'§. f 'Y i'@ 

C:iz:J:!UL'i-?". f!!.F--;;HDCm~t'.o)ft.'"°f-lj-~)Z-1;;t-r~. ®. ®ft.P-;;r~7J~L£--t. 

S3006 series is classified to three types C, D, E by noise figure. They are identified with color dot @ printed on the 

ceramic package (see Figure). These relations are shown in the table. Color dot CD (red) represents mixer diode, 

and® ® lot number respectivly. 
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S3006C, S30060, S3006E 

j 
,_!I 

~ 
1111 
~ 
~ 

16 11 
NF;r=l.5dB 

12 
lQ' 
3 

r..:: 
8 

z 
lli! 
¥l'! 
~m 

4 
:,\W 

·o 

~ 

6.0 

4.0 

2.0 

0 

-2.0 
0 

fLo .. 1=9340MHz 

:zJ 1 ;l - "¥!-illll"11'1'-: 

~ 
Image Frequency; 

L ~-fr*'!-;liftl 

9 

~ 
Matched Conditions Jti, 

~o v 7 

t-- I/I 
J7 

L_ Pl 
5 

1 ~ 
0.5 3 5 10 

folJE\lt:IJ PL, .. 1 (mW) 

l1 

1 

0 · 1mmtfm~1mH§ 
L 

o. 01 "::'-"":-",-~~....,.._~...,...._...,...,,,_,..._..,......_._. 
0.1 0.2 0.3 0.4 0.5 0.6 o. 7 0.8 0.9 1.0 

)!lilt!± VF ( v ) 
ifi~:Jlil4$1! Burnout Characteristics 

~ 
~ 

5 10 15 20 

Jj!.-,•11.-;i..:r.;t-11.-ic- EM (erg} (,<11 .. ;i.Wj 2.5ns) 
Single pulse Energy (t,=2.5ns) 

30 

25 

§ 
& 

180 

160 

140 

100 

' 
0 

0 

3.0 

c;;- 1 0 ..8 . 

Q 
$1 0.5 
{¢ 
~ 
ft. 0.3 
~ 

0.1 
0.05 
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\ 

~ 

~ 
~ 

2 

0.1 

R1t-lo 

fr.oea1=9340MHz 
fif=70MHz 
1 ;l - "~~;\(,{If; 
Image Frequency; 

~13-~1111 
Matched Conditions 

""" 1---
r-t--. 

H.... 

10 12 

i=~rizT 
Ta=2s·c JI I I_ .t I 
(7"-7-.'./H!:, o.25pH*ts) 

(Ineluding 0.25pF.Case Capacitame) 

0.3 0.5 1 3 

lr!fll.± Va (.V) 



~ IJ ::J '/I.I::'.'$' .::f ~ 7 J~.,C-ij-%-{ '/I~ ·:1 f- 1( -{ ;;t- Jt 
SILICON EPITAXIAL MESA IMPATT DIODE S3019, S3019A, S3019B 
OX-1"<::; tt~!H:tJ~:jjiJH OX-1"<::; tt5.t.A:tlmffl 
O X-Band High Power Oscillator Applications 

O X-Band Injection Amplifier Applications. 

• i\1/i!±l:;IJ-C--t : Po=500mW (Typ.) (S3019) 

Po=600mW (Typ.) (S3019A) 

Po=750mW (Typ.) (S3019B) 

• i\1.'i~!l*-C--t: 71=5.5% (Typ.) (S3019) 

71=6.0% (Typ.) (S3019A) 

11=6.5% (Typ.) (S3019B) 

• i\1/ili'Ui'iti-C--t. 

:lil*~:t& Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating 

1tEEl:j}* I S3019 AVR 15.5 
S3019A,B 16.5 

JRV!f.A.:;IJ 
1 S3019 

Pr 
15.0 

J S3019A,B 16.0 

~it$ifil!.)Jt (i/J{'f~) I S3019 TJ 
205 

. S3019A,B 225 

-lli!:f:fU\i~ 
I S3019 Tstg 

-65~200 

S3019A,B -65~200 

t!Uu~~·l'!E Electrical Characteristics (Ta=25°C) 

Unit 

v 

w 
•c 

·c 

Characteristic \ Symbol \ Test condition 

~~~ VR fo=lmA 

~ltVIE I S3019 
fo VR=50V S3019AB 

~AFJ-rdl~fl: CT VR=lOV, f=lMHz 

'Y -{ 'J ll $1t ~tt Microwave Characteristics (Ta= 25° C) 

Characteristic \ Symbol \ Test condition 

~M~ml~~* * fo 

!±l:;IJ S3019 Po VR=12V, lopr=lOOmA (Typ.) 

3i:IJ$ '11 

~~ml~~** fo 

l±l:;IJ S3019A Po VR=l5V, lopr=130mA (Typ.) 

3i:IJ$ 7J 

~~ml~~** fo 

l±l:;IJ S3019E Po Vi1=15V, lopr=135mA (Typ.) 

3i:IJ$ 7J 

** ~~ml~~ fo l:tl:lleflf!m-C-~ttf~r~1,,, 

l:f:l:;IJ:.&0:3i:/J$f:J: fo±250MHz Q)il!Qi!l!-C-m:fl!-a-illillJe. l- '! i". 

Industrial Applications 

Unit in mm 

3.0¢ 

1.57¢ ±0.05 

0.5Max 

!. Cathode 
2. Anode 

JEDEC 

EIAJ 

TOSHIBA 1-2H 

Min. Typ. Max. Unit 

58 68 78 v 
- - 10 µA - - 50 
- - 2.0 pF 

\ Min. \ Typ. j Max. \ Unit 

8.5 - 12.0 GHz 

350 500 - mW 

4.5 5.5 - % 

8.5 - 12.0 GHz 

550 600 - mW 

5.0 6.0 - % 

8.5 - 12.0 GHz 

700 750 - mW 

5.5 6.5 - % 

Center frequency for operation can be chosen in the range of specification when ordering. 

Output Power and Efficiency in the obove specification::;table are guaranteed in the range of fo ±250MHz 
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S3019, S3019A, S30198 
Po-P; 

0. 4 -- ·-· _171 _Jt-r- --t--t--t--e-~-
0 .3 I _t1 f--1-: -tl_-1-J- --t--1-+-1---

0.2 j I 

o'(, I - j i f -+- - -- t 
0 5 IO 15 

J(iiJiCJ,:JJ'1!'.CE P1 (W) 
DC Power Input Pi (W) 
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y IJ ::i /II:::'.' 9 .:f.y 7 JL-..,C-lj-%1 //'~ '') I- ij 1 :;t- F 
SILICON EPITAXIAL MESA IMPA'IT DIODE S8250, S8250A, S8250B 
0 J -ri. ::..- F~tl:l::tJ§E:tiffl 

OJ-Band High Power Oscillator Applications 

• ~t±l:1JC:-t : Po=l.5W(Min.) (S8250) 

Po=l. 7W(Min.) (S8250A) 

P 0 =2.0W(Min.) (S8250B) 

• ~5\'}J~~c:-t 11=5.5%(Min.) 

• it'.ifodfi'.i·1t1:c:-r o 

:Q'i::k'.lE;M} Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
---- -----------------

2 EEl::~* I 6~ 25 v 
------------ ---

W:l1rLA.:1J P1 35 w 
1------1---------1--- ---

J'liit/l,~1:\£ T j 235 oc 
--- --------------1--------1----------- ---

-65~200 

• £::,. Vn=Vopr-Vnn(la=lmA) 

F;l5n1¥-J¥.f1i Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I 
~Jf,{;l\:j~!_E VnR 

!41JFfF,.9?ff :I:** CT 

S8250 
~--------

~m;m S8250A Rth-C 
------

I S8250B 

**?- - ;t,?ffil!:Cp:::::0.30pF:a:~?;.. ;t-r o 

(Included Case Capacitance Cp::::o:0.3pF) 

Test condition 

h=lmA 

VR=lOV f=lMHz 

I 

"'<' 1 'Jo }l!Z~~·t!E Microwave Characteristics (Ta=25° C) 

oc 

Characteristic I Symbol Test condition 

Ji!flrw:~ *** f 
----

S8250 
-----

1±\ 1J S8250A Po 
--

S8250B 

;,q) ~~ 1) 

*** icp,cA.'3ili'i:~fo1:tJ::11Cf!lli!m"eW1lt~!Er c':S ",. 

fo ± 1 oo MHz c: l:: 1lc!R\'1'i :a: iffllJ JE L- ;t -t. 

6 VR=24V 
(Vopr=110~130V) 

lopr=225mA (Typ.) 
P1=30W(Typ.) 

)mf~I~Jfl 
Industrial Applications 

Unit in mm 

JEDEC 

EIAJ 

TOSHIBA 1-35 

Min. I Typ. I Max. Unit 

86 - 106 v 
2.5 4.3 6.5 pF 

- 6.0 8.0 
--·---

- 5.5 8.0 °C/W 

I - 5.0 8.0 

Min. I Typ. I Max. I Unit 

5.9 - 8.2 GHz 
-------

1.5 - -

1. 7 - - w 
2.0 - -

5.5 6.5 - % 

Center frequeney for operation (fo) can be chosen in the range of specification when ordering. 

Output power and Efficiency in the above specification table are guaranteed in the range of fo ± lOOMHz. 
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S8250, S8250A, S8250B 

~ 
:: 
0 p., 

3 •. 0 

2.5 

2.0 

1.5 

t--t-ta,,;2o~-+-+-+-+-+-+--+--+--+--i+--l 
:=t:f~7GHz-+-+-+-+-+-+--+--+--+--I-~ 
r-1--1---1---11--t---1r--r--r--1--t-+---tf.2250B_ 

..Ll 88250-t--t--+--+--l 

zk 

1.0 f-f--l--hl~..:'.LIL-lf--1--1--1--l--l-+-+-+-+--l 

Z'L 1--f--lizHli<--1--+-+--+-+-+-l--+--+--+ -+----' 

Pin {W) 
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GaAs ;c.~~.:\"~7J1'..i£-IT%:tf/1'.{::t- tt 
GaAs EPITAXIAL MESA GUNN DIODE S3020, S3020A, S8201 
ox-r<~ tt~~s. ~=sm 
O X-Band Oscillator and Modulator Applications 

• i'iliili:t.J-C:i'". 

P 0 =100mW (Min.) (S3020) 

Po=150mW (Min.) (S3020A) 

Po=80mW (Min.) (S8201) 

• ?ili~i5*-C:1'". 
'1J= 3 % (Typ.) 

• ?ilimMlt"t:-1'". 
A:7'::iE'.*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol 
S3020 I 

S3020A 
1RV1EmEE cm~m.ru Voe 

S8201 

?"- ;t.iffi!.IJr (!ll/JfF1*) Tc 

-l*:ffiffi!.l!r Tstg 

Rating 

14 

13 

-30-70 

-65-175 

fl~tro!fiif'M: Electrical Characteristics (Ta=25°C) 

Unit 

v 

·c 
•c 

Characteristic I Symbol I Test condition 
83020 
S3020A 

IRV!Em;#L Ro IF=20mA 
S8201 

S3020 

.A v " ~ ,. iv 1-·mEE 
S3020A 

S8201 
VTa fp=lkHz, tw=2µsec 

;i.{ 'J IJ~!fiif'M: Micro Wave Characteristics C'I:a=25°C) 

Characteristic I Symbol I Test condition 

S3020 

9e~ili:t.J * S3020A Po 

S8201 0-'~17 .A 

I 
S3020 (Optimum Bias Voltage) 

9e~ffll7&'.f(* S3020A fo 
S8201 

~ * '1} 

I 
S3020 

Jtb{'F11EE S3020A Vopr 
S8201 

S3020 

!IJfF11Vlt S3020A lo pr 
S8201 

* 96~007&'.f(fo It, J::ti2.fBJ!!l"e~31li~"f~lt'. 
ili:t.Jlitvt31'.h$tt fo±500MHz O)fgJ!!l-em:m~tJMJ..@ J.., "ii'". 

Industrial Applications. 
Unit in mm 

3.0~ 

1.57,1 ±0.05 

1. Anode 
2. Cathode 

.JEDEC 

EIAJ 

TOSHIBA 1·2J 

Min. Typ. Max. Unit 

- 2.5 -
Q 

- 3.0 -
- 3.5 -

v 
- 4.2 -

Min. I Typ. I Max. I Unit 

100 130 -
150 180 - mW 

80 100 -
10.5 - 12.0 GHz 
8.2 - 10.5 

---
2 3 - % 

8 13 - v 
7 - 13 

- 0.45 -
- 0.5 - A 
- 0.4 -

Center frequency for .operation fo can be chosen in the range of specification when ordering. 
Output power and efficiency in the above specification table are guaranteed in the range of fo ±500MH •. 
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S3020,S3020A,S8201 

250 l---l--l--1--1---1--t--+--+--+--+--+--+--+--+--+--+-r-i 

2001-+-+-t--H--t--t--+---ts3020A- v,,=lOV -t-H 
'§;' !...... I,,=o0.53A __,_.,_ 

~ P' t-
150,(J_l_[I:t=+~:t:~=!::::t:+::R:::t:~ 

~ 
....... ~ ~ 

lOOl-'l-1::..+t-1-+-+-+-t---t---t---t--tSl30210 _ V ,, = lOV -t-t-' 
I,,==0.44A 

\~L,s=-1--L-L-L1~1~.o,...L......L.J.---'-;1~i.•5--'----'--'--'-;;12~.oo'--'-~ 
fo (GHz) 
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I,,==0.41A 

I~ 

I o...,,_~~~~..,,_~~~-,,-.,,-~~~-=--=--~~ 
8.5 9.0 9.5 10.0 

f, (GHz) 



GaAs.r. I::'.' 17.:f ~ 7 JI,,> -17~ :H' :.--~ 1 :t- ~ 
GaAs EPITAXIAL MESA GUNN DIODE 

ox-r<:.-- tt~=ti:Hm 

OX-Band Low-power Oscillator Application 

• {)£ :±l :1J ffl -e-t. 
Po=lOmW (Min.) 

• ?Jlifl3il!J'H1.: -e-t. 
:&7':~~ Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

®:VIE'iiil'.fE C:ftl'.'<Ei1Y.ii1:) v DC 14 v ________ , ______ ------- ----- ---- ---··--

?"-.7-.ilffi.!lt Cl1f!Jf'f'~) Tc -30~70 ° C 
------------

-f*:ffilfi!.!lt Tstg -65~175 °C 
----·----------1------1----·-··-------

P1 1.5 w 

-~~~¥-!: Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition 

Ro IF=lOmA 

fp=lKHz, tw=2µsec 

""? 1? i:l5}i!fllf¥-I: Microwave Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

1B~!±l:1J * Po 
.. 

1€~00Yli'l~* fo 
lll~/~-17 7-. .. 

~ii$'i '1} (Optimum Bias Voltage) 

1filf'F'~:EE Vopr 
--·-··-------

!Ebf'F~VIE lopr 

* ;E~JIUYJi'l~ fo It, J::ltt'.fl!l!ll-C-m:ftl'.'<E'"f~1,'. 

1±1:1J~*fifo±150MHz O)fgl!ll-C-Ell.;jM:-fpitiJ:e. L 'i-t. 

Min. 

S8202 
:im~I~ffl 

Industrial Applications 
Unit in mm 

2.:J¢Max 

1. Cathode. 
2. Anode 

JEIJEC 

EIAJ 

TOSHUlA !-2N 

Typ. 

10 

3.5 

I Max. 

I-
Unit 

Q 

v 

I Min. I Typ. \ Max. I Unit 

10 15 - mW 
--·--

9.3 - 10.5 GHz 

1.0 2.0 - % 
8 - 13 v 

- 0.15 - A 

Center frequency for operation fo can be chosen in the range of specification when ordering. 

Output power and efficiency in the above specification table are guaranteed in the range of fo ± 150MHz. 
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S8202 

70....-r-r-r--,---r-.--.-r-r--T--r-r-T-r--r--r--r-r-T-. 

l-+--!-.+--jf-+--+-+-+-+----1-+--+-+--'+-+ L~ 9~ I -
60 I.,,= 140mA -

~ SOt-t--1--+--+-+-+-+-+-+--+--+-+-+-+--t--+-+-+-+-1 
.5 
~ 401--t-+-+--+-+-+-+-+-+--+--+-+-+--l--t--+--+-+-+-I 

-R 

~ 30t-i-t---t--r--t-t-t--r--t--r-t;.o~l.L-r--r-i-..=t--b"1°"'<C 
if.I r--t-4" 

201--1-+--+-+--1.:--+-,.!£.....,~l-=F-1~17-+-+-+--+-l--l-+--+--+-l r-v 
lOt-t-+-+--+--+-+-+-+--+--+--+-+-+-+--t--+--+-+-+-1 

~~_,_~_._~9~_.__,_~10..-'-~_._.._,1~1-'--'-'---'.....,.12· 

f.l1illi:i: f (GHz) 

-616-



:ff::.-~MbH~ 
GUNN OSCILLATOR S-GXl, S-GX2, S-GX2A 
OXrt::.- r--x •J ::.-t..--:9'fflF.;JruHUJ.Ht I- 7 ::.-:A;te;.-:)>'.m~:J:hHt li~~l.l:.~iii, 

:A~-r-~-9, ~•w~~m~~~ 
O Suitable for Local Oscillator in Civil Marine Radar, Collision Avoidance 

Equipment, Transponder, Police Radar and Intruder Detector. 

• JZ\1J}~j~'M~l8JV.U-C--t (S-GXl, S-GX2A): 

l::.fmeeh = llOOMHz (Min.) 

• 'rtl'.EE!fuilff~il:RJliEj-C--t (S-GX2, S-GX2A): 

6fe=25MHz (VT=5~45V) (Typ.) 

• f~$ln~·-e-t 
AM~1f· (fm=lOkHz, B. S. B) 

N/C=-165dB (Typ.) (S-GX2, S-GX2A) 

N/C=-157dB (Typ.)(S-GXl) 

FM~~ (fm=lOkHz, B. S. B) 

6frms=0.35Hz/'\/'Hz (Typ.) (S-GX2, S-GX2A) 

6frms = 1. OHz-'\/'Hz (Typ.) (S-GXl) 

·it:k'JE;\tr Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

i!Jf'F'~EE Vopr 6.0~13.0 Vde 

-it-v'flEE (tw=lOms) Vsurge 15 v 
fii.IV.U'flEE VT 50 v 
ilil:tHllil.m'. Tstg -65~150 oc 
J\!lllffitlfil.m'. Ta -30~70 oc 
~!tb (3::1J!PJ, 50Hz, 1208) 
Vibration(3directions, 50Hz, 12~2 - 10 G 

iii~ (3::IJ!PJ. 5ms ) 
Shock (3directions, 5ms2 - 100 G 

~~Hf.J~M: Electrical Characteristics (Ta= 25° C) 

Characteristic Symbol j Test I 
.. condition Min. I Typ. Max. 

I S-GX2 9.3 - 9.5 
ml~~* S-GXZA f 

S-GXl 8.5 - 9.6 

I S-GX2 200 - -
~~Pl~ S-GX2A 6fmeeh 

S-GXl 1100 - -
I S-GX2 

lftt.J S-G]C2A Po 30 40 -
S-GXl 40 60 -I 18Jil!lijifil!Jl.ll 6fe 20 25 

1tEEl8l~** lllE -.6f/6V- - 1.0 -vT Vopr=9V 5 - 45 . 
tlfil.m'.1*~ 

Coefficent - Iopr=0.4A 0 -120 -200 Temperature (Typ.) 
1 S-GX2 :fJJ;liJ;l~i!J S-GX2A - VT=20V - 2 -

Initial Drift S-G.xr- - 3 -I S-GX2 
AM~'lif*** J3..=-GX2A N/C - -165 -

S-GXl - -157 -I S-GX2 
FM *l'if**** S-GX2A 6frms - 0.35 -

S-GXl - 1 -
ibff'flEE***** Vopr 8 9 11 
!tbff'flVIE****** Io pr - 0.4 0.6 
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Unit 

GHz 

MHz 

--
mW 

MHz 
~MHZ]V 

v-
kHz/°C 

MHz 

dB/Hz 

% '\/'Hz 

Vde 

Ade 

S-GXI 

Unit in mm 

JElJEC 

EIAJ 

TOSHIBA 7-1 

S-GX2, S-GX2A 

JED EC 

EIAJ 

'TOSHI!lA 7-2 



S-GXl, S·GX2, S·GX2A 
;fl:flj(B(J!j:if'l!f Mechanical Characteristics 

Characteristic Rating 

ft.%'.f~ (Outline) ft.%~$J!ij (See Outline dr-
awing) 

-m'.1li~il\it (DC connector) ~ ( ~ ) 

J&tttc.~i" o~ if:Ai (Any) (Mounting Position) 
~mlilt~it~(RF Connector) UG-39/U, (BRJ-10) 

~*'1:1Ht (Cooling) ******* {ii:$~*'1 (Condition) 

f"J~JJ;;!:; (Tuner) jji-;t-:; (Single Screw) 

li:il (Weight) ~80g (Approx. 80g) 

* mJiltD~:t- :?a-ti-£ :b L. -c-, mlilt~l;tfi£ < t.r. IJ-£ i". (30/l'.-C-~20MHz) 

Frequency is adjustable by turning screw. Clockwise turning gets lower frequency 

** f"J~-m'.EH;t 5V-45V tl.F9-CM VCf~\,'. 

-m'.I:Ea-J:H'o cmlilt~11~ < t.r. IJ 'ii"". 
The tuning voltage should be kept between 5 to 45 Volts. 

*** 9'- "" !I 7:%t*!Eif .lt, ( :;t 7 9'- "' !I 7 mlilt~lOKHz, jjfjjil!d1Jtilt.) 
AM noise to carrier ratio (10 kHz away from carrier, both sidebands.) 

**** *1£ifmlilt~f.lni3. (:;t 7 9'-"' !I 7 mlilt~lOKHz, jjfjj1JUl'iitilt) 
R. M. S. frequency deviation (lOkHz away from carrier, both sidebands.) 

***** -m'.f:Elt&';f:itf'.;(EQ)jlii1: C,.~1 7 .A !I - FEB, -m'.f:Ef"J~ !I - FEB, >f-7 -1 8) -c-, ~#~~7- ~ Q):ltf'.;(El/Jf'F-m'. EE~ 
ffi1Jri VCf~ 1,'. td,s, '.;(E-m'.f:E-m'.1Jilh'.1>.A1 .,, 7- ON ~ic.-m'.f:E.A,.{1 ?' a-$16~ L., ?l 1 ;t- Fa-1ibt~i"" o~itti>,;t? 

-£-t-Q)-c-, ~~t.: 1J c -t~::k'.;(E~a-lt!l!:tt.r.1,,'.;(E-m'.f:E'llt~~.:::.-~:t1rf~"'· 
Polarity; 

Gunn diode lead ; Positive 

Varactor bias lead ; Positive 

Cavity ; - Negative 

The Required Operating Voltage will be Specified for Each Unit. 

****** -m'.V!Eti>~#~7-~ J: l)~\,,~l'i, {ii:$~*11ti>~+7t-C-i'°Q)-C-~{ii:$-a-.ll! < VCf~\,'. 
lbf'FtI:Erc:~u~-r-o -£ -c:Q) rm Q)~:;J;;:mvtE c~w. fltVIE) 1:t, lbf'Ffltfi!E Q)~l. 5ft'rtc.t.r. 1J -£ -r-Q)-c-.:::.·it:;t;r ~ ",. 
The peak current at threshold is approximately 1.5 times of the operating current. 

If the operating current is lower than that specified, the cooling condition should be improved. 

******* {ji;l!iJ~:tqJa-+?ttc.rrtd t.:~&';f 4 *Q)* :;~ffll-Cf;fil'.;(E VCr~\,'. ~ Gtc., :fllf'-1llU7 7 :.-':./$ J: lFi#:ilt~tc.Cu 

'it.:lt Al ~Q)-t,Q)a-Mi".hl!, -!11.ll!tfft.r.~*P~tc.t.r. IJ 'ii". 
For optimum performance, RF flange should be bolted securely to UG-39/U flange with a semi-in­
finite heat sink. 
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S-GXl, S-GX2, S-GX2A 
1. ~)&'.~ll:~i\°'i:<.1:15 J:lf~iJJlii!l:f:E~;f·li Frequency and Power Voltage Characteristics 

f-Voor. Po-Vopr 

80 9430~--~-~~-~--~--~--~ 

:E 94201---t----1!----J----t,..-:r--t----1 
:;:;: 

vT~2ov 

f:: 40 ;Ill 9410 r---1-----11----,1..._,,---t- S GX2 
iE ~ S··GX2A 

20 9400 '------'------''----~----'----+---' 
0 4 10 

ltl.f V,,, (V) 

Po-f 

oP::::::--
8.5 9.0 9.5 

m!i1H& f (GHz) 

0.6 

.:: 
- 0.4 

~ • 
0.2 

7 - -·-!---· -

I/ 
0 2 4 6 8 10 

'iltEE V,,, ( V) 

2. J~7?5'~f:EliiJIDi!J~;f·li Varactor Tuning Characteristics 
fa-VT 

94401-1-+-+--1-+--1-+-+-+--1-+-~v-+-+-l-1+-t-+1 --1 
f--' - -+--+-+-j-+-+--+-+---'v-ccA· 1 
f--'-~-L-1-.Ll-1---1-+-t-_L-l-.''+-+--11-+--!--t--t-t-l 

~ 
..5 

~ 94301--1-+-++-+1 -+-+--b_..,d.<.++-+-H-+-+-+-+-t-+--I e .L 

y r::: 
f:: 
iE 

E 94201--+-+--l-+-l;_.IL<-t--1-~--1--1-+-1-+-+-+-1--+-+--1 
rf 

9410 l--l-+-l--t-+-t-t-t--+-t-+-t-1-t--+-t-+-t-+--I 

rt 
TT 

WOOt_c_+-+-,L..L..L-JC-i-+-,L-'-:f::-'--'--'---7::--'-"---"-;:-
0 l 0 20 30 40 50 
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ioo ::::::::::::::::::::::::::::~_~-1-~1----~P-,~-~_::;;~~-~.=: 

80 

60 

40 

l--f-+-l--l-+-1--1-+-t-+·· ·- - +-+-i- +-++ +-1 
l-l-+-l--l-+-1--1-+-t-+-+--1-+-t-·-+-+--l---t-1 

-1-t""" 
i-t-"' 

v 1 
......!--' t-1 

I 
1 ...... 

201-l-+-l--l-+-+-+-+-+-+-+--+-+-t--+-+-!-t-~ 

l-l-+--+--1-+-+-+-+-+-+-+--+-+-t--+-+-!r-+-[--



S-GXl, S·GX2, S-GX2A 
3.f.fll!iJ5]i[J.{~ij;·li Ambient Temperature Characteristics 

fo-T& 

V.,. =9V 
;E l---'f""-4;-;::c-t--t--tN-+--+---t--+---t--(vT=20V )--i 
?E_ 9405~-t--t-+--t----'F"'-~-t-+--t- S-GX2 H 
- ~ S-GX2A 

~ ~ :\'l! 9400 l---+---+--"--+--1----+---+-+--+--"'kr-...____,f---1 
Ii@ I ' 

9395 '---'---'---'---'--'-----'----'---'---'--'---'---' 
-40 -20 0 20 40 60 80 

/IJl!lliki~ Ta ("C) 

80t---t---+-+--+--+---+---+-+--+-l---+--t 

20t---t----+--+--+-+--+----+-+--+-t---+--; 

o.__,____. _ _.___,_ _ _,___,__ _ _. _ _.__.__.____._~ 

-40 -20 0 20 40 60 80 

11JfHli1U!: Ta ('C) 

l:JIEW 
-40 -20 0 20 40 . 60 81} 

/IJJ1!lfill3!: Ta('C) 

4.f]JWJ~ifl~1i Initial Drift in Frequency and Power Output Characteristics 

9401 .-r-r--r-.-,.--,--,---,---,---,-,.--r-T--r--,--r--,--,--r-. 
f\T-+-+--1--t-+-+-t--+-t--t-+-+---+-+--i--+ta ~ 251c 

S-GX2 ~~ 
S- GX2A +-'"k"i;>.~t--t-+-+--+-t-1-+-+-+-+-1--t-t--t 

V.,, =9V t-+--1---~1·_.. ~=~d-+-l-1--+-+-+-+--H-l 
V I-. t-l-

9399 L-lr_=_,_1-2_0I'---'__.__,____,__.__'--'--'-·_ -1hi-=i:~· ,,,_.....,._.._-'--_,___, 
0 10 20 30 40 50 

~!fr.i t (min) 

Po-t 

Ta=25'C 

~ I" :-- S-GXl-
~ 60 N • t-t-. t:::t:..-J=t-·H- ·-+-+· i----t-·t:. 

S-GX2 
i:i: S-GX2A ..,--,--,r-r-i--t--i-;--t-4--< 

~ 40i-t-r-r-t--t-t-lr-J--r-t--t-i--1-t-l--++-+-t-1 
:a 

20r--1r-t-i--t--t-+-t-1-t---t--+--t-t-1r--+-+-+-+-+-1 

0;;-'~~7.;-~~~;:--'--'---'-~"--''--'--7:-'--'-...__,, 
O H • ~ ~ A 

ll!ir.ll t (min) 
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lli" 
.'.':', 

~ z 
~ 
~ 
{Im 

~ 

*' *" "' 

5 

10 

t---t--t--+---+-1·--·-- S--GX2, S--GX2A_ 
--- S-GXl 

-1--

b 

Vopr-9V ~ ~ 

v-i-- y-+- ~~ 
F: _J--. --+-- --t= ~~Fs-

4sv-

r--r--t--+-t-+--+--1---l- 2K25 7 , )~ }' {·;H 
5 ( 2K25 with filter) 

0 2 3 4 5 6 
!li:ilii.iKiJiE( 3" 1 :t- f-' ,q 7 ;t,QV) Io (mA) 

1234567 
/t-OR.A:tJ PL (mW) 

7 

S-GXl , SGX2, S·GX2A 
AM~i11'f AM Noise Characteristics 

!2 -13 
z 
±I 

0 TTTTI lll nnr JJilTTlf I nm 
-!Im -14 0 

~Ill < uj -15 0 

.;:.e:! 
0 :t: ;il -16 

!l ca 
~.'.':', -170 

~ 
J-.. -180 

-190 

I-
f-
1--1 
1--
I-

0.1 

S-GXl 
f=9.4GHz·. 

N. 
P.=125mW 

f.._S--Gi1\ +- V.,, =9V 

j S--GX2, S-GX2 A F::: ·ffi 
f=9.4GHz 1--~2~ 
P.=72mW 
V.,, =9V 

S-;;,GX~A 

VT=20V J t1lf i ' 
1 10 100 lOQO 

lBtili\J.(#it~)miilil& fm (kHz) 

FM~i11r FM Noise Characteristics 

o~~~~~ t==J: s cx1'~ = s GX2,S GX2A 
5 t=::::(.::=ttiffi:tl==J=f=9.4GHz = f=9.4GHz -+--
3 ......_, P.=125mW- P,=72mW -t-

l~~~·~~~·,~~-~~,~·~=~11.ili..~-~~~,~~~~~~rl:~~t--~ Stt+GXl. 

:J:;l 0.51-- +- ~; .. +-­
~ O · 3i--t--t+ttt++P~ci--1-l-l-J.j.j.j...-1---1--r-·rttttt--t---t 
<l"i! r----+---He++-W-W s--c'Xt-iifitlt-""·;f· :::J:±±±±ttt---t--1 i o S--GX2A 

1000() 

1\llI • 11~-'---;--'-;,.LU~--'-;;;';--1-;:~~:-Ll.Jilllil_..LJ 'i/'11 3 5 10 30 50 100 300 500 1000 3000 

a: W.:ii1'J(Wfl'f)Jl,JiiJ(J& fm (kHz) 

S-GX2, S-GX2A •J -?-*~~ Rieke Diagram 
8-GXl •J -?-~~ Rieke Diagram 

JliJil'r-;iHt: f,=9.4GHz 
v .. =9V, r •• =0.5A 

')J<l\lllfii:tlJ:tJ77:-0;/ 
Reference : Output flange 

t!J{'F>ld'f: f.=9.4GHz 
v.,=9V, VT=2ov 

i!;!i ~ Pil: :IJ:tJ7 7 :--;;jlii 

I tltill\l:J1q -,-c 
0 

0.25 

- !ftll;IJ~(il*3'1i&:, mW) 
Power output contour(Cw, mW) 

0.1 

·-----· ~fili&:f'dJf.(j,f.i~~/Eli&:l&t>•&,uimJi&:~lliHt, MHz) 
Frequency contour (Frequency lleviation from 
the center frequeney f. in matched condition, MHz) 
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0.25 

--- ~tll:tJ&i!.(;!*1i;ii!i, mW) 
Power output contour( CW, mW) cW 

~------· 1\'iJlili&'.fdJil(j,foi!Qil-Jl/tJliliUi:t>•t,JJi&:l&Uilf}, MHz) 
Frequency contour (Frequency deuiation from 
the center frequeney £0 in matched condition) 



S-GX3A 
0:1-1~~-ij-~:JiSm 
O Standard Signal Generator 

• JA1*~~~1l'!!Wi\lil>J:iJ~-C--t. 

L:-,.fmeeh=1200MHz (Min.) 

• 'llEEll'!!Wi\lti>J:iJNl§-C-i". 
6f.=20MHz CVT=5-45V) (Typ.) 

• il11ifl:1J-C-i". 
Po=lOOmW (Min.) 

•*:iE'.*' Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

ibf'F'm'.EE Vopr 

ll'!!Wi\l'llEE VT 

f*:fHl.\Ult Tatg 

iflf'F'* 7" - .A fffil.llt Tc 
~ib (3'jjf"1, 50Hz, 15min) 
Vibration (3directions, 50Hz, 15- -
min) 
Jmjtl: (3'JJ(,;J 5ms) 
Shock (3 directions, 5ms~ -

Rating 

14 

o-50 

-65-125 

-30-+65 

5 

100 

fl~tro!liiftt Electrical Characteristics (Ta=25°C) 

Unit 

.Vde 

v 
oc 
oc 

G 

G 

jf:,..~:Ji~ 

GUNN OSCILLATOR 

Unit in mm 

JED EC 

EIAJ 

TOSHIBA 7-3 

Characteristic I Symbol j Test condition Min. Typ. I Max. Unit 

Ji'-ijiJlfl~* f 10.6 - 11.8 GHz 

~~ll'!!Wi\l 6fmeeh 
Vopr=10.5V 

MHz lopr.=0.59A 1200 - -
f:f:I 1J Po VT=40V 100 - - mW 

-~ll'!!Will** Flllll 6f. (Typ.) 10 15 - MHz 
VT --10 - 45 ~ 

ml.f!t'f*~ (Temperature Coeffice - 0 - -200 KHz/°C nt) 
W:M~ib Initial Drift - - 4 - MHz 

ibf'FmEE*** Vopr 9 11 13 Vde 

ibf'F'llVIE**** lopr 0.5 0.6 0.75 Ade 

lt~tro!liiftt Mechanical Characteristics 

Characteristic Rating 

?f.~-<j-~ (Outline) ?!-~~~!\& (See Outline Drawing) 

m;;fli~~ (DC Connector) 1- ( 1- ) 

l&#tc.~i" 7->~ (Mounting Position) ff: ;t: (Any) 

f.11im!7Bl*Ei~ (RF Connector) UG-39/U 

~*ll:JJ:A; (Cooling) ***** ~~*P (Condition) 

ll'!JIDl;J:IJ:A; (Tuner) !!i-::f.,; (Single Scew) 

m it (Weight) *9240g (Approx. 240g) 

* m!iJlflblf-t.,;tr:-£:bL..-C-, Fl!liBl:~l:til1/i<tJ:.IJ'ii". 
Frequency can be increase by rotating screw single turning counterclockwise. 

** ll'!JIDl;Jm:fEl:tl0-45VJ;J.P'J-C-{ll!)fl L,.-Cf~\,'. mEE~J::lf7.> cmliBl:~l:tiWi < tJ:. IJ -£-t. 
The tunning voltage should be applied between 10 to 45 volts. 

*** 'llEEl:t&-fm~co;flitt ( ... ~17.All'!lili!b~~EB. 'm'.EEll'!!Wi\lll'!lili!b~~EB. ;f7' 1 8) 71 y.::i.-C-~#i}l:~7- P<CO:tti~ibf'F 
1':EEa-1'11/JllVCf~1,'. t.t.:to, ~'llEE'm'.tJili:ti>.A1 'Y=r ON'*tc.'m'.EE.A,.{1 !1~961:.L... 91'1*- ra-~1"7.>~itti> 
~ IJ "ii"CO-C-, ~il't't.:. IJ c i~~~a-~X.fJ:.\,'~flEEtlili:~.:.·l!l:f'R < t.::~"'· . 
Polarity 

Gunn diode connector positive 
Varactor bias connector positive 
cavity negative 
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S·GX3A 
**** 11'tVltti•~{tfi1t~7- jl J:: 1J -0&1,,~1:1:.~,_~*!lti•;;i;;+?t-c:i"O)-c:W/1~~-a-Et< L.. c::r~ \, '. !!lbf'f~.EEtc.3J1t~i" 7.d: -c:O) 

f!,'lO)Jit:k~l'.ilt (l'ii\i;Ji!.~l'.ilt) l:t., !!lbf'F~l'.ilt0)*91.5fg.t.:::.tJ: 1) "ii'"Q)-C:;::i:J:'.i;< t.3.~"'· 
The peak current at threshold is approximately 1.5 times the operating current. 
If the operating current is lower than that specified, the cooling con::lition should be improved. 

***** ~~~!ila-+?tr.:.rrt.i:? t.::~. !16-f4;<fi;:O):f. ,;~ms-c:~~ vr < t.:.~1,'. ~ 1?1q1~!'f.1J1m7 7 ;/,;:to J:: ~$Yl!l'ilr ic. cu 
i t.:l:t. Al ~Q) i Q)a-{ll!Ffli"hli, -JIE!tift.c~*IJ;f;tt~r.:.t.c I) ii". 

For optimum performance, RF flange should be bolted securely to UG-39/U flange with a semi-infinite heat sink. 

1 . Ji!iliJ.Ulr*¥1ict.s J::'C1il~~ff*¥1i Frequency and power voltage Characteristics 
1-1 f-Vopr, Po--Vopr 

rn~trn11111 Ht:tM=~ 10 12 140 ;a 

< 

.! 
llO • 

0 2 4 6 8 
tilEE V.,, ( V) 

1-2 lopr-Vopr 1-3 Po-f, N-f 

0.8 

P. 

0.6 

0.4 

1 .... 

I- 7 
~ 120t--+- V,,, = 10. 5V-+--+---!-+--+--+--l-+---+----l 

i 0.2 

I/ 
0 
0 

r:i:; 1--t- I,., =0.59A +-+---i-+--+--+---i--c::Y'11-'"--l 
VT=40V ~ 

~ sor--t--t--t-t--t--t--t-t--bo--F=-t-t--t--l 
;f.! _+-1 N 

2 4 6 14 
.....r-r 40+--t--+--l-=--1""'-+--+--l-+--+--+---1-+-+---l 

~ 11!;1± v.,, ( v) 

I 
8 10 12 

o.__,.~-'--::!--:-'--::-:-1--::---'--:-'---:--,__,,,.._,.__._-::!--:-'--:-.,.._-' 
10.6 10.8 11.0 11.2 11.4 11.6 11.8 

/lililltlc f (GHz) 

2.1~7?~~FflW.lfilll*¥1i Varactor Voltage Tuning Characteristics 

2-1 f-VT 2-2 

ll210 } T '= -_i: 
1-1 V .,, = 10. 5V t---t-- --- --+--+--+-+--1-+-+--+--+--t--< 

H I.,, =0.59A +-+--·t---t-+-+-+--+-+-t---t-+-+--+---t 

11200 1--4--+--l--l---+---1---1--1--4--+--l--l---+-+--+-...d-l{..-1-k-jc:.+-+--I 

~ 
~ 200!--i--+-+--+--+-+-+--l--l--+-+-+--+--+-+--1--4--+--I-~ 

1-+-+-+--t-+--+--+---t-+--+--+1-~ 

<lil 11190 v ILJ 
~ 

.5 
r:i:: 
~ 

Ii@ 
;f.! 1501--1-+-+--+--+-+-+-!--1--+-+--+--+--+-t---11---+--+--I-~ 

lZ 

m 80 l--l--+-+-+--;..<L'.!+v-+-+--+-+-+--1--1--+-+--+--+-+--t--i 

~ 
l00,_.--+~-:7~+-~':-'~~..,,.__,__.._,__,-1._.__.__~ 

o w m w w ~ lll 70 '--L-L-'--'---"--'--'---'--'--'--'--'---"--'-'--''-'"-'--'--~ 
0 10 20 30 40 50 ,<7 7 1 llilill!l1lt!E VT (V) 

,<7? 1 lilJJllll'il!E Vr (V) 

-623-



S·GX3A 

~ ::. 

~ 
;\!ii 

II!! 

3.*JJM~lb~tt Initial Frequency Drift and Power Output Characteristics 

3-1 f-T 3-2 Po-t 

11206 

11204 

11202 

11200 

0 
0 

~ 

10 30 40 

' (min) 

~T~ 
VT=40V -I 
Ta=25°C -I 

50 60 
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250 

100 

50 
0 10 20 30 40 

~Jiil t (min) 

V.,,=10.SV = 
VT=40V -
Ta=2s·c -

5.0 60 



jf;....~--
GUNN OSCILLATOR S-GX4, S-GX4A, S-GX4B, S-GX5 
Of!i~RjjJ.1:~2. A.I::- F>-9. ~iHf¥RU:~Q)Xr<;.... !" 

~- F .. , ? 0 7 i...--9·Q)~:fi:1tm 
O Suitable for Oscillator in X-band Transponder, aM kinds of Doppler Radar, 

Collision Avoidance Equipment, Police Radar and Intruder Detector. 

·m~c~~~wb~~m~~~-t; 

S-GX4A lOmW (Typ.) 
S-GX4 

S-GX4B 
S-GX5 

40mW (Typ.) 

120mW (Typ.) 
180mW (Typ.) 

• fi£"ltEEibfJi~i'"; Vopr=9V (Typ.) 
:9:*'.it*& Maximum Ratings (Ta=25°C) 

Characteristic Symbol 
---·-

!l!llf'FmJE Vopr 

-lf'-~·mJE (tw=lOms) Vs urge 
---

f*;fHNil.!!'£ Tstg 
-------· ---····-

!lilJf'F~, 1r - 7' lJi;\.gt Tc 
~ib ( 3 JJ f';J, 50Hz, 120s) 

_Vibra!ion(3direction, 50Hz, 120s) -
1if)J ( 3 JjfttJ, 5ms) 
Shock (3directions, 5ms) -

Rating Unit 
--

6.0~14.0 Vdc 
--------- ---

15 v 
·-------· ---

-65~150 ·c 
----

-30~65 ·c 
---·- -----

5 G 
---------------

100 G 

tlHHf.J!l<if1i Electrical Characteristics (Ta=25°C) 

I Symbol 
--·· -------------7-----' 

Test condition Characteristic 

f 

Vopr 
Vopr=9V (Typ.) 

•t£tt.J!j:ifji Mechanical Characteristics 

Characteristic I Rating 

Unit in mm 
~----------

.mflEC 
--------! 

EIA.J 

TOS!l IBA 7·•> 

I Min. 

8.5 

Typ. Max. I ~nit 
12.4 GHz 

mW 

-------1---1----
5 10 --20 ___ 40_, ____ , 

-100--120 -is-o--fs_o_, ____ , 

7 9 12 

M-~-J-7* (outline) \ M-~~~!Va (See Outline Drawing) 

m~~ll'G (DC Connector) I -'/ ( -'/ ) 
Jjj{#tt"r.:.Mi"7.i~ (Moun~ing _~~~ltio~) j~ ii, (Any) 

f.:im!Hit~ (RF Connector) I UG-39/U (BRJ-10) 

~:l<JJ:JJ5!:: (Cooling)**** I ~,_;iliJ;l;p (Condition) 

* m!l'Bl~vt, .: C!:>l!l\!illH''l~ 1 JrrJllllt!!!l'.iE. 
Operating frequency (not adjustable) can be chosen in the range of specification 

** ~JEit&:-fm'.iEO)~jg: ( .... ~177-.1) - r<:B. '1'7' 18) ~. ¥~f·J-;~t~7'- pt C!:>fij):E!IJbf'Fl'll'.IEH'llhll L ~l'~\,'. fJ:.to, %'. 
~EE'tl~i1>7>1,,. 7- ON ~1:::.'i111'./E7-.,.{1 tt~;e~ L, jt1 ;i-- r-.a:li$l~i"7.i~itt1>;b ':1 '£i"C!:>~. IM~t..: ':1 c t:Jfi!:::k'.iE 
:ttl~~X.tJ:1,,,%'.'i111'./E';:~~.:·~tRT~1,,,. 
Polarity: Gunn Diode Lear; Positive 

Varactor Bias Lear; Positive 
Cavity; Negative 

The required Operating Voltage will be specified for each Unit. 
*** 'itliltil>~ttllll:f.6!7'-PI .l: ':1{!£~,~lt, ~,_;iliJi~tJ>~-Ht~i"(()~;li!\f:Z~~~,& < L~l'~~'. 

ibf'F't1tEEV:c.3lU~i" 7.i ~ ~C!:>fmO):/ifodftV!t c~W-'iltV!t) it. thi'F~liltC!:>*9 i.s fttt:c.t.i:: ':1~i°'Q)~;::·ul'~1,,,_ 
The Peak Current at Threshold is approximately 1-5 times of Operating Current. 
If the Operating Current is lower than that specified, the cooling condition should be improved. 

**** ~~~ti1~+7t1:::.rrt.i::? t..:Cb~,f 4:;fi:O);:f ~~ffll~tm%'.L ~T~\,'. ~ Gl:C., *1Ff.{)ld7 7 Y~to.J: t.r~i!t"!fl:C. Cutt..: 
~t Al ~O)iC!:>~~ffli'";h,lf, -!i.&!ift.i::;iliJ:l<JJ:IJ\tl~l:C.tJ: ':1 ti'". 
For Optimum Performance, RF Flange should be bolted. securely to UG-39/U Flange with a semi-infinite Heat Sink. 
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S.GX4, S-GX4A, S·GX4B, s~GX5 

11 105301-+--+--t--+-1'--+--+--+--l--l-l--llOO 

10520r-;--r--t--+--l-+--+--+--l--l-l--l 

l-+--+--+--+-l-+--+--+--l--l---l--l40 

3 0.6 

4 6 8 

ilJli'"olt!E Vop (V) 

Ior-VoP 

10 12 

S-GX 5f-Vopr0 Po-Vopr, lopr-Vopr 

10525<--+--+--+--+---+-+--t->--~i:s;:-+1 -+v0-<, 300 

~ ~ 1 
6 ~ 
- 105201---+--+--+--+--+-+--t->--+--+--ti~ ...... 25-0 a'.: 
ji! Po-Vor~ -R 

= L ~ 
105151--+--+--+--+--l--+-l-t--+-+-+-i200 

1.01---t--+--+--+--+-+--t->--+--+-+-< 

o.s1--+-+>-"""""1<--!N--l---+---+--+--+-+-t--1 

3 i ,.__ 
~ 0.6 !--++-+-+-+--+-~I(;;,~y;r;,0:fr :::::i~~=.J 
l!;l 

~ o.41-,'1----+--+--+--+--1--1---1-1--+-+-1 

a ,_.f-+-+--+-+--t-t---t--+--+--+--+---< 
0.2 I 

4 6 8 1012 
J!JfF'oi'.[£ VoP (V) 
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7 
:r: e 

10530 

8-GX4A f-Vopr, Po-Vopr, lopr-Vopr 

- 10520 t---+--t--l-+--+--l--+h."q---1--1~-+--llS 

;!;! rF- \I 
:Ill 
Ii!!: 

10510t---t--+---l-+---t---+->--+--+---i-+---l10 

3 
J 0.21---+--t---t-+--+--1--1-+--+--l-+--l 

~ 

I&'~ 
i 0.lk! 

IoP-Vop 

0 0~~-;,---'-~4--'-+5--'-+s-'--~10-..__,12 

j}JfF\l\'.[£ VoP (V) 

S-GX4B f-Vopro Po-Vopr, lopr-Vopr 

I0530t-t--+--t--+--t--t--l--l--l-!--1--1:200 

~ J e I Vo•-t- a'.: 

;i;j 10525~:::j:::t:::j::t:t:t"""Po-+_-:v-l.-,--YZ'+---1'..-l150 -R 

= ~ 105201-+--+--+--+--t--+-+---1-i--+-+--1100 

0.8 t-+--+-+-+--+--+-+--1---lf-+-+-l 

2 4 6 8 10 12 
llJll<lltEE Vor (V) 



:ff~~fifi 

GUNN OSCILLATOR 

OFM-cw i..--~JIH~fifi. I' 7 ~;r,,;tt~~~fiii. iti~Rn.IJ:!I:~. ilt •J ;r,, 1,.1 

-~, ld~:WHflfilfl 
O Suitable for FM-CW Radar Oscillator, Collision Avoidance Equipment, 

Transponder, Police Radar and Intruder Detector. 

• ?i'iil±\)J ; Po= 150m W (Typ.) 

• ?SiEEfi'ilWlliJ>RJlm-c-t; 6fe=40MHz (VT=10-45V) (Typ.) 

• {!&'~EEi/Jf'F-C-t; Vopr=llV (Typ.) 

:Q:;k'.i.E#r Maximum Ratings (Ta=25°C) 

Characteristic Symbol 

llllrf'riiOCIE Vopr 

-ir- ;YlltEE (tw=lOms) Vsurge 

fi'il~~LE VT 

i!ii!:ffml.11£ Vstg 

M/Jf'F~7 - ;;<..m\.!I( Tc 
~ill( 3 Jf[<t], 50Hz, 120s) 

Vibration 3 directions, 50Hz, 120s) -
{ii~( 31ffi'.i], 5ms) 
Shock(3directions, 5ms) -

Rating 

6.0~14.0 

15.0 

50 

-65~125 

-30~65 

10 

100 

'ii5U~*fM: Electrical Characteristics (Ta=25°C) 

Unit 

Vde 

v 
·---v 

oc 
oc 
G 

G 

S-GX7 
Unit in mm 

~~i'~ro 
4- ~ 

Ground lug 

wf%1lf 
13 2 

Gunn Bias Lead · 
(Positive) 

(Red) 

JED EC 

EIAJ 

TOSHIBA 7-2 

Characteristic j Symbol j Test condition Min. Typ. \ Max. Unit 

ml~il&* I f 

1±1 )J Po 

,~ 6fe 
m£Efi'ililllij** 6f~V 

IJ'IJ VT 
iii!tf*~ . 

Tem,perature Coefficient -
*7J;M~j/J Initial Drift -
!!Wf'FmEE*** Vopr 

ibf'F'if.VIE**** Iopr 

~~~*fM: Mechanical Characteristics 

Characteristic 

7'!-~l* (Outline) 

'lli;{ii~MG (DC Connector) 

l&ttK.00-t"o~ (Mounting Position) 

r\\liml~~it~ (RF Connector) 

~'*111fA (Cooling) ***** 

fi'i]~jf~ (Tuner) 

:m ii (Weight) 

* ml~il&ll!!I%'.. 
Frequency is hot adjustable 

** fi'il~mmt10~45VJ;J,P:J-c{TJ'.m v·r < t.=.~"'· 
~ ~ J:.fj .Q I: r.illl!t~f'j:jl11j < tt. fJ 'i-t. 

10.523 

100 
25 

10 
Vopr=llV -lopr=0.6A (Typ.) 
VT=20V -

8 

-

Rating 

7'\-M~$~ (See Outline Drawing) 
q ( q ) 

tf: ;'I: (Any) 

UG-39/U (BRJ-10) 

~$~'*11 (Condition) 

~-;f.,; (Single Screw) 

f,.g80g (Approx. 80g) 

The tuning Voltage should be kept between 10 to 45 volts. 

10.525 10.527 GHz 

150 - mW 
40 70 MHz 

1.4 MHz/V 
- 45 v 

-120 -200 KHz/ oc 
----

4 - MHz 

11 13 Vde 

0.6 0.75 Ade 

*** iWiEElt&}f~O)~~ ( ... ~ 1 7 ;;;<.. 1) - fE\1, mEEfi'il~ 1) - FE\1, ,f. T { 8) -c~tt~7- ~ O)ttf}Ej/Jf'FmEE-a- ~ 1Jll 
L.. "Cr~"'· iJ:~%'.mEEm?J&iJ>;;<.. 1 "/ 7- ON ~t~11i£E;;<...>~1 !I a-:98~ L... ?( 1 *- FHBi~-to~iJ-~ 9 '£-f"O)-C, 
~~t.: 9 c ·~dllt:::k%'.ma-~X.t.i::1,,}Em'.EE?J&a-;:.·~tlf'f~1,,. 
Polarity: 

Gunn diode lead ; Positive 
Varactor bias lead ; Positive 
Cavity ; Negative 

**** 'IEVIEil>~#li;\~7- ~ J: 9 i!fa,~ft, ~$~'*ilil'::f+7t-c-t0)-C~~$-a-Jl! < L "C < t.=.~"'· jbf'Fl!S:t~JJJ~-to '£ 
-CO)rJ.iO)Jil:::klitV!E (IW.l;:W-miilO rt, l/Jf'FmVfEO)~l.5fl'.H:.t.i:: fJ '£-t'O)-C;:.·r:t~""f~1,'. 
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S·GX7 
The peak current at threshold is approximately 1. 5 times of operating current. 
If the operating current is lower than that specified, the cooling condition should be improved, 

***** ~'1!Jf'i';:!ifl~+7}K.rrt.::? t-=.~r::::.&:»t' 4 *O) * y~$t:llfil)E L.. -c < t.!.tI, ~" t1, Gt<:::ffl"f-0017 7 ;.1 ,;:to J: v: ~ ~ 'lll' t:::: 
Cu i td.t. Al l':!O) ~ O)~ill'.ffl-t.hi-f-Ji)lii$lftrt.cf'i';ill~Jt~rct.c 9 :l: i". 
For optimum performance, RF flange should be bolted securely to UG-39/U fiamge with a semi-infinite heat sink. 

1.1<7?~~EE!m~!t;\!M; Varactor Voltage Tunig Characteristics 

1-1 f-VT 1-2 Po-VT 
10560 "! l 

I- v.,, = 11 ( v) -l----ll--+-+--11-+-+--t-ll--+-+--+-+-I 
I- I,, =0.54(A)+-1-+-+-+-+--+-1-l+-+-+1-1+. --+-i 

I H I 0540 1--+-+-+--+-+-1-+-+-+--+-+-IHL--'l-++-f--:i,=-+'"'f-1 -+1-t-; 

J ~ ± 
j 10520 ~ : 

1--+-4L-vA+-~-+-+-+-~-,r. +-+--+-1-f-t--;--+---+-1 

~ ; I I I ' 
~ I 05001---4-+-l--+-+-1---4-+-l--+-+-f--t--+-j.--+-t--+--+-i 
~ I I 

i 104801--+-+-+-+-1--+-+-+-+-1--+-t--+-+-11--t--+--+-t-1 

l--i--+-+--+--+--i-f--+-+---t-;-t-f---1-11--+---+-t-+~ 
I 

10460 L-1.._.__,__...._.._.._.__.__,,__.--+_._~~l~_._~~ 
0 u w ~ w ~ 

Milill~/£ VT (V) 

2. Rili&'.~!t;\!1icto J:Z111$if/tEE!t;\!M; Frequency 
and Power Voltage Characteristics 

2-1 f-Vopr, Po-Vopr 

160 10540 
vT::!3ov P, t..... 

~ 140 ! 10530 

~ 
~ 120 = 10520 

100 10510 
0 2 

v \ 
fN 

4 6 8 10 

1l I± V,,, (V) 

\ 
~ 

200 

150 

50 

0 
0 

2-2 

v 
L'1 

10 

V.,: =llV 1 
-

Iopr=0.54A-

H I-
I-~ 

J....-t"" -
...}-" 

i 

I 

20 30 40 50 

fi:\lilll!\tT:E VT ( v) 

lopr-Vopr 

v 1----.. 
0.6 t---+-il-_/J+--l--t-----'l:::....--l-..,=-t--:.;t----t+_-_-++-_-_-+-I-' =:j 

~ 0. 4 t---t+__,r--1-__,--+---+--+--+-+---+-l---l 

12 o_7~~~~~~~~~~j_~ 
0 2 4 6 8 10 12 

itEE V,,, (V) 
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'l 1 -? IJ 5Jk 1f 1 :;t- tt A. 1 ·1 7-
MICROWAVE DIODE SWITCH 

OR F•t.JA.1·17-::..-?·m 

S-SXl 
Unit in ·mm 

O X-band Medium Power Switching Applications (Waveguide type) 

• P IN }l' 1 *- V~fi!'.ffl Lt-:X,~;,; !-' C'.:l~!4:/li\[1~'Jf~;<, 1 ,, 7--C--j. 

• tifl,A.tl1'.A:, 71 'J v - :/' a ;,;q~i>!Eii~"t ( h "(\,' 'i -j. 

L<LOdB (Typ.) 

Liso1>30dB (Typ.) 

• ~iiJIO~:~ C,' 1v ;;<, t; J: U CW~iih\1 n JflEl) -\"' riJ:'Jt/JiRk-rnfi C: L -c t fil!ffl -r: ~ i -t . 
• 11'Jf~. i\iHJ;:-c--j. 

:§:k'.iE~ Maximum Ratings (Ta=25°C) 

Characteristic 

'1t ,Z,JiJl'>I!: 
3fi.;Jbj';fi)J 

1J * - -

''itim 

I 
I 

Symbol 

Ppeak 
p 

h1as 

Rating 

20 I 
1 

200 

Unit 
---

w 
N('l!e : Plug i" supplied. 

Polarity is Positive t«> 
Flange when Isolation ,~17 7-. 

,~17 7-. 

f1,WJ:!i1ul.!£ 

-- -- ---

w 
mA 

v 
state 

',ii: IE Vbtas 150 
.lEIJEC 

Ta -30~70 --------; 
EL\J 

·c --------! 
TOSHIBA 7-ll 

* ,,;v?-.!l/J=lµs, < iJj}g LITdiI!l~=lKHz, f=9375MHz 
Pulse Width=l1•s, Pulse-repetition frequency=lkHz, f=9375MHz. 

t!Unl¥-J~~ Electrical Characteristics (Ta=25°C) 

_____ Characteristic Symbol Test condition I Min. Typ. Max. l~nit 

_J\'o~~-----------f----------------------1~1--- __ 91_:.-55 ___ _GdHBz __ 
:jfjj,A.:jf~'.k: L1 Vbtas=OV 

htas=30mA I~;;~~~ :~ == == =~ :: = 71'Jv-V 3 :/ Ltsol 

ton I f=9.4GHz 
torr 

~.A~.ft~~~tt 
Insertion Loss Characteristics 

FlllllllllHlfl 
9.3 

-;:Q. 

9.35 9 .4 

J.'Jiili~ f (GI!z) 

71 'l i..--~ =;.-~·ii 
Isolation Characteristics 

9.45 9,S 

::::'- 40-~--.-~~~~~~--.-~~~~-..-~--.--. 

tJ lIJ~~H-~++-r-t-r--t-t-t o-l 35 
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3 MHz 1- 200·---------;,:~-

,_3_0_m_A ___ ->_O_V ___ , ____ i_5oo_I ___ --- -~;-OV->30mA 

1H 7;;i::.~;j1t-i.1£ft:fU~tt 
Attenuation Characteristics 

401-1~9~4GH-; -->-~~l-l+l--H---+--H-1-H4*--f-+-+H+H1 
l-Ta=25"C I=- i .+H--+-+-H+l+ll--+~~-++f+l!-~_,..,..'"Ff'H+~ 

30 I r--3J __ - . l2l 
1--- - - ---H- ·Httit-- -+17·,f-t-rf-i-Ht---t-t--H-lctttt 

~-11 ~---f-+-+Httf--t·--t-+-++l-H1 

20 1--1 _:_-q -f+Ht----1-i-+-l..,,_-H---t -i-+-i-+t+lt---t-+++++ttt 
!----"--I- -~ i-+-•bfi-l-Hl--!-+-1-++Htl--+-+-t-Htttl 1---t v --+-1 

lOf---+-++++++ll-,.£+-+-H++l*~t-t-Httt!t--t-t-t-ttt1~ 
l--t-++++t~L".~-+-i-+t++;,11--+-+++t+ttt--+-+-t-tttttl 

0 l 
lOµA lOOµA lmA 

'''17 7-.'m:ii\l I°'" 
Bias Current 

lOmA lOOmA 



S-MX2 v1?1J~~:f-it 
MICROWAVE MIXER (TENTATIVE) 

ox1'<::..- ttv •J ::..-v-9'~~·t1llHf:l~Mif ~ :f-it o~H.! tt "177 v-9'7 i:i ::..- t-m 
~-if~ :f-it 

O Marine Radar Receiver Applications O Doppler Rader Mixer Appilcations 

• ~~~ti>1J' ~ <. f!£*ftll'-Ci". 
NFo=6.0dB (Typ.) (NF1r=l.5dB) 

• wtH~%'ttt1•-t-<'.n ·n,i-t-. 
EM=lO erg 

• 1N£ll-Ci°<l)-C, 3dB ::iJ 77a-Jfl1,--c ... ~7 Y 7- i: ~ ~-lf'a-:filJJil(;-C~ii". 

11t::#i:'.iE*3 Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 

ti~m.:.:c.::f.1v-¥ * EM 10 erg 

Nlllmtlffi.l!t Ta -30~65 oc 
~#tlffi.l!t Tstg -65~120 oc 
* 50QIJ'.!lillJhtcJ1*- ra-..,-17:,; r L.2.5nsfi<l)1ji- ... ~1v.AH'P:tnn,, *ftll:tl'iflril>3 

dB ~tmi"o~<l).:.:c.::f.1v-¥. 
The burnout energy criteria : incident power of the pulse, duration 2.5ns, to the 

diode mounted to 50.0. coaxial cable when the NF increases 3dB 

tl~t!EJ~M: Electrical Characteristics (Ta= 25° C) 

Characteristic f Symbol I Test condition 

NllrE!flr ** ~~ _A_1J_'.;iE_tE_iBlJ:t __ IN_P_U_T_V_S_WR__ lo= 4mA, RL=200Q 
J:f:rrtllmlrEtg#[ lo=4mA, fo=30MHz 
-ti;~*" -fo=30MHz, NFlf=C5dB 
-~11°1ll>l lo=4mA 

** J:f:r•C...'Nl!rE!flr, ± lOOMHz :tl!f'.;iE. 
Center frequency can be nominated in the range of ± lOOMHz 
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Min. 

9 

50 

I 

Unit in mm 

-4.3,S 

I 
1s¢"-

Bias oonnector18 Max 
UM/SR (N-Ote) 

Note : Plug is: supplied 

JED EC 

EIAJ 

TOSHIBA 7-9 

Typ. Max. 

10.6 

1.6 

250 

6.5 

Unit 

p~ 



-q 1 ? i:l )ffl #° 1 ;;t- !' IJ ~ ·~ ':J 
MI CROW A VE DIODE LIMITER (TENTATIVE) 

o v-~"~1~~0)f§i!;[ilfl 
O Radar Receiver Protector Applications 

• x,z,, r-, v ,, v- "'·~{1';~0), 4'--lf-!*1ii1.:.:1&:i®-e-t. 
• ... z177-ll~lflo:l'tiJ>/G~tJ:,{.,, ""7' "11 7-C-t. 
• -1'!: /vjjJ~8"f?ft'.'~jJ%'1tJ::b:-t C/'c "(1,' :l:-t". 

Ppeak=200W (Max.) (,{11--;t_g1~\=lµs, ~illLITTilll~=lKHz, 

f=9375MHz) 

• v' .,,7, :,,;1"4'Htn>-t<"n<:1,,-1-t. 
:if'-}Jl.JI!liillk_1,,'l[/J Plf(l)=250mW (Typ.) (Ppeak=200W) 

,,,,{1 !lj~;{_\,'=*11--o\"- W1s<0.05erg (Max.) 

• 1MW. ill'E".tl:-c·-t. 

:&:k~;M} Maximum Ratings (Ta=25°C) 

Characteristic Symbol Unit 

~:@l'<!i-JJ * Ppeak 200 W 
-----------+- -----1----·· ----- -------

3¥-~~j] p 1 w 
--------------1 -----1--------------------

N•llfflifu\J~ Ta -30~70 °C 
------------------------- --- --~-·-· --~---·--- . ---

f*:fHliil.& -65~125 °C 

* ,.{!1'7.~Jj\=lµs, twillLJi'ililll~=lKHz, f=9375MHz 

Pulse width=lps, Pulse-repetition frequency=lkHz, f=9375MHz 

~ma"J!l'9=1i Electrical Characteristics (Ta= 25 ° C) 

S-LX2 
Unit in mm 

II @ llJ_~ 
Mates with110¢ "'_:, Polyfeam 
UG-39/\ :, / 

~ ~--i1· d ·~"? 
-(j} <Max _ , _Jj 

~1¢.l 
si.o-
4L3-

II 0 

JEDEC 

ElAJ 

TOSHIBA 7--8 

----------------1------1----------------------------~--------

;t_,{1 !l~k_\,'=*11--if- Ppeak=200W, tw=lµS, f=lkHz 0.05 erg 
------1-----

@lfl~lli9 100 300 ns 

~A.:j:~~!j:9:ji (Ta=25°C) ;;:p.:J:,grus;,m;u '~:n!Wftt 
Insertion Loss Characteristics Leakage Power Characteristics 

:11111111111m1m 
'9.32 9.34 9.36 9.38 9.40 9.42 

m!illt~ f (GHz) 

10 

9<~Jtlft/J P,..k (W) 
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1N3193-1N3196 
0-Ji!Ul~~~jffJH 

O General Purpose Rectifier Applications 

• ~A,JJJG~'liUE: vRM=2oo~soov 

~ IJ ::::J /tt'iltii~~f&5}1f ~T 
SILICON DIFFUSED JUNCTION RECTIFER 

Unit in mm 

• ']Z:lf~~V!E'f[V!E: Io=O. 75A (Ta=75°C) (1N3193~1N3195) 

=0.5A (Ta=75°C) (1N3196) 
···-----r 

0.8/ = 
~ 

~:k5:E:m Maximum Ratings 

Characteristic 

v 

~m~*1:1~ Electrical Characteristics 

6.0Max 

-j 
--I 
,. ~ 

_'.'...t 

-- -

fJ'J-1-"I}-!-° 

1±7-;<lc!Ui: 
~ JL-c Jj ri ! -f-_________ __, 

JED EC 

EIA.J 

TOSHIBA 3·6B 

Characteristic I Symbol Test condition I Min. I Typ. \ Max. I Unit 
~/,_,Jif(ll~fl'[Ef~T -----cl-V_F_M_ ·- i Inr=0.5A, Ta=25°C ' - =_ j - 1 1.2 I V 

-~ A.,IiJ{J.P:~~i5ft ·--- --· -1;~,~ -----1-v;~:R;ted;-T j :1so 0 c----· - =-1 ___ --0:4-- --;;A 

lo-TaMax Isurge M•x Characteristics 

so~-~-..,.--.-,-,-,-m-·-·~1-·,-~,...so_"C,..· 1-: ;;'· 1't'<>-m 

1.----+--t---t-·t-+t- -- il:kM'Ht 'Jill l -

.'.'.S 
,$ 

0.5 

"' .. 
-F: 
;J:! 

o 1131J96!}lHllc:JJJ.;i;ii;1H;i +-+-t-T-t-t"..t-t-,·t- -H 
1-+-+-1-+-+-t-t--+-t-r-t~-+-t-t- -· h.. . H-++-i 
r+-+-+-1-+m11ssk~~z.~-+-+- ·~ 

0. 25 µ-J-.J-t-l--+--1-+--+-+-+-+-+-+-++-l-+b."'lr-.<ct--t-1-t--H 

-100 -50 0 50 100 150 10 30 50 100 

f.ill.!llll Ta ("C) 
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~ IJ ::i :....ttlr•8-~f!~~T 
SILICON DIFFUSED JUNCTION RECTIFIER 

O:;k:Yl:h~~m 

O High Power Rectifier Applications 

• 'Y: J.lJ!!~bit'IItvk : Io= 50A 

• ..JtA.!iJ{~'iti'JE: VRM=l50V (181643, 1Sl643R) 

300V (181644, 1Sl644R) 

• ~ ":I 4'-'l!ill!J(, 'l'.[JTft~1YI(t.J: C:'<D11::~T*'ffltc:!Jlli L ±-.t. 
• 1M~\7 ; :.'ltVG-211Bt.J>i@Jfl ;'; :h ±-.t /Available Heat Sink VG-211B 

lil::;k'.IE'.:tf Maximum Ratings 

Characteristic Symbol Rating Unit 
-it !uJ!J'liilr'"~IE I mil~:-~ 

-- -------

VttM 150 v _Q'J =__!_~0 ° c) ---300--

11.:JlJ~iife>Emc * Io 50 A 
------

-it A...l!fi I -"T 1 ;; 11,; ~r- ;PtitmE Isurge 1000(50Hz) A 
----·- ---· 

f*Hl'.;UJ:r Tstg -20~150 oc 
--···--· 

frriH!ct 1- Jv;; TOR 300 kg cm 

* 3li;JJ'i::to J: ~~~~fnj/Resistive and Inductive Load. 

•mi¥J~tt Electrical Characteristics 

1Sl643, 1Sl643R, 
1S1644, 1S1644R 

Unit in mm 

JED EC 

EIAJ 

TOSHIBA :J-27 A 

Characteristic I Symbol Test condition Min. I Typ, I Max. I Unit 
_-tt_J-_/v-Jit\liiij·,~EE~r--------~,-V-F_M ____ i IFM-50A Tc-25°C - - J 1 2 v 

-~~_lJ~L<!f!~-~-------------1 )R-~t~h--s--=~1·,-~;R~=R;:!~;(~;~i5()0C -=~- -_ ---1· o~.05 ocm/-WA--
~~:Jfi:lit** -

** Junction to Stud. 
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181643, 181643R, 181644, 181644R 
lo-Ta Max.(:/i!l:~7 -{ :YVG-211B{J!'.J§/ 

Heat Sink VG-211B) 
60'H++tt+R+r=R+t++++J:++:i+i=:i;:::i::t=q:+w 

3 4 0 

.s 

= 30 
""' lF.I 

20 

10 

0 

1--+-+++++-~-N--...--+.,...++-W'-W~~~,.~~~~-t--1-t--1-H-+-H-i-I 
1--+-+++++-!--H.l.-"~.l.-"k-+-l-l--!-4'>J-l.4ll.~\%.·'-t-+-t--+-t--l-t-H~ 

<? '"""'~ -+-<-+-+-+-•-+-

0 20 40 60 80 100 120 ] .:o 160 
!:;J?fliillll'. Ta ('C) 

lsurge Max. Characteristics 
12001.--~,--.,--,r--r-.,.,....,~~~-.--~~-~J~JJ~u~~~ 

f.--+---l---!--l-+-1-1-+.J.----+-~ T; =50°C I: i; IH»~* -

000 k--t--+-l-l-++-H+--'---1---I Bf~f ttk 'J ill L ~ L "if -- s; -
1 rs:: 'm:i~t = 

~ ~ 
~ WOf--~1".:...+-+-i-H-++1---+--l-+-t-H-l.+l---l----1 
~ 3rs 
ii N 
""" 6001---+---+-~-"l-l-++J---+--l--l--ll-+-!-l-+-1--+--~ 
~ 
$j 
~ 400f---i--+-+-l-+-H+~::s:-""'::s:rt-f--+-1-++-l-l+--+-
i :rs:-;;;;: 

2001t---+--+-+-t-+1+++--+--+-+-=~~4+--+--l 

9'~1--'---!3;--l.~LI..l~l~O--L--,!3~0~WJ,,-.LJ...41~00--1--!300 
50Hz.if~'l'IW.i!ll1"~!Cn1JJJl!i: 

100 r-r-,-r-r.,....,.-,-,.....,.._,_,.....,....~ l~J~Zi'f~Dl"~~~-­

,___._,._~.__.__,__,__,.-+-_,_~ 3 w -y 
VIz:'llW 

}/ y 
~ 60t-+-+-+-1-+-+-+-+-l-+.l'i7<!--h?-1-+--l-J-l.-l-~-l-l 

p.. v ' 
« r-r-+-+-,-+-+-+-+-.1.I.7.-A 17 
~ t-t-~+-·t-t-+-ri~~17f-+];7'"~J7~++-l-l-+-+-+-l-+-+-1--1-I 
~ 401-+'-+-+-1-t-+-~~]71-fr-l-+-l-++-J-l.-l--J.-j--i--f-.+-I 

: f-+- +r-+~--~~~h~:v--+-~'-t-~-"-+--+-f-+--i--1--1-+--l--I-+ 
20r--t-t-+-JJ:2~'Le-1-+-r-+-+-f-+--l--l--l-t--+-.i-+--l--l--l:.....I-+ 

~/ 

0 20 40 60 80 100 1~ 

'J'~Jllfi"ili'.illl. IFAV (A) 

ip·VF 

1000-~s~~II!£~~3 
500 r--r-+--+-+-+--1---_,_.,..'l.<w'--i---1--1--1 

soo t--t---+--+-1--+r-;;.~Vl"-vl /~-1--f---l--+ l/r/ 

o...._,__,_-"--'--'-..i.--'-L-L-l.-1.-' 
0.5 0.7 0.9 1.1 1.3 1.5 1.7 

114*}11li'lltEEll!f!f '11F (V) 
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O:k~:;JJ~~m 
O High Power Rectifier Applications 

• :if:li:J~VIE'mVIE: lo=lOOA 

• -tt-A.l!ti.&!'~EE: VRM=l50V (1Sl645, 1Sl645R) 

300V 1Sl646, 1S1646R 

• ;1 .,, """f!ittr!R, 'i'![jW'l[t!Jj(~O)fi:'.."tI~ffl~c:i@i L i-t. 

~:k'.iE*& Maximum Ratings 

Characteristic Symbol Rating 

-1'tA.l!ti.&!1!tEE [ 1S1645, R VRM 150 
(TJ=150°C) j 1Sl646, R ---300--

f;li")llilflJlf~mE* Io 100 

-1't A,JiJl 1 "'t 1 lJ 11' "'t- ;P'fltj'j!E lsuri::e 2000(50Hz) 

f\li::fH\\Ult Tstg -20~150 
----·---

fiiH-Ht r 1v " TOR 350 

* m;#Lto J: V:~~jli_f,1f/Resistive and Inductive Load. 

~~1¥-.l~M: Electrical Characteristics 

Unit 

v 
A ------
A 

oc 
kg cm 

Characteristic 1 Symbol } Test condition I Min. 

1Sl645, 1Sl645R, 
1S1646, 1S1646R 

Unit in mm 

~[-$- ++ ;: 
!~ 
~~ 

~~ 
5;? 

22.6Max 

W.:•:,1~~1 
-~~ 11 
H l$(" 0 
l;l::: I ~ 
~Llf lG¢-184> 
N I 

MZOXl.5 

JED EC -
EIAJ -
TOSHIBA 3·36 

Typ. Max. Unit 

-1't MJlllITTiiiE:EFilf: r I V,. I I,.~100A, Tc~25'C ~ 1.2 
I v -

-------
-1't MAJlii:m'.lfrE IRM VRM=Rated, T3=150°C - - 10 mA 

i R~~~~--1---- ----- ------------- - I ·----
¥-~\:mv1** - 0.3 °C/W 

** Junction to Stud. 
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1S1645, 1S1645R, 1S1646, 1S1646R 
Io-Ta Max. 

150 ::::;=:=::::=:=::::=:=:::=:....,1-5~..,.m-J,...1...,I-omT-rm-X-i:,...3...,l-.-i-rt--. 
1--+--+--+--+-+-t--+-+--+--+--+- 7 Iv ~ cc. '/ L {Jif >e /fl -t-

~ 
:> 
<:: 

p., 

« 
..: 
~ 
til 
~ 
~ 

0 50 100 150 200 

f.;Jll!li:l.1!( Ta ("C) 

~Jll:~j\;jQ)Jj,}-ti', 'ili:il!lfilifj:70%~)r'Z' C {if!fH < i"!. ~ v'. 

Isurge Max. Characteristics 

1 10 30 50 100 300 500 1000 
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200 

150 

100 

50 

o ~ w ~ m m 

~ 

"' ·-
!\$ 
Jim' 
~ 
":iii 
it: 

5000 

3000 

1000 

500 

300 

100 

50 

30 

'l'~Jfqi;it~ IFAV (A) 

Fl l. f--j-
--t-+--t-~-t--+--+--+-4~f--t--

r---'I i ~ 
I ~ 

.. f---1--1-- f--- . ' 

.-.L..- ~ ·-ti: - t--1 

1--+-+--1-t-1.0·-v1 /'-fl'-+--+---+-+-+--1--1 
r---i--t-+-+-~~r--<--+--+-~-+-+-+---1 

1;"'1_ Kil I 
f---+---l-~fl T 

~---~. --t---1 t-t-i --j --:El==r::l 
!-+-+--+' -.If=p=- -· t-t-i·--j--+--+-+--l r---r---1 - L _, ___ +__,___, 

rr 
10~~~~~-+-~~~~~~~ 
0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

~*AA~ITJ.¥T VF (V) 



~ IJ ::i ::..-~M:*-l~~-~~T 
SILICON DIFFUSED JUNCTION RECTIFIER 1S1647,1S1647R,1S1648,1S1648R 
O::ktl:t.JJE~m 
QHigh Power Rectifier Applications 

• 3f1·:1tiiitmtill:VfE : Io= 200A 

• -lotlvllJl~'m;JE: VRM=l50V (181647, 1S1647R) 

300V (181648, 1Sl648R) 

• ;. ,,. "1'-'ltiW, 1tf1Jli!'ifi'.${t.i: 2::." o:>11:~I~JtHc:.Jilli L :J:-.f. 
• 1ilc;'lf/l7 -r :/lt.VG-204ii>~ffl ~;h ii'/ Available Heat Sink VG-204 

J!:;k~;fl Maximum Ratings 

Characteristic Symbol Rating Unit 

~MJ!~'i'f!'.J:E PS_I~i! ,_;g__ VRM 1--}Z~ v (TJ=l50°C) I 181648, R 

srz-j0~ilfEmw: * lo 200 A 

~ A-1iJi 1 -if' 1' fl 1v-if' - 'l1tml ls urge 4000(50Hz) A 

i!?<tHliiU\£ Tstg -20~1so oc 
I 
----·-

\ kgcm *11iHft 1· 1v fl TOR 500 

* :Jlivtto J:. U~-4j:{1l(i/Resistive and Inductive Load. 

tUn~*¥tt Electrical Characteristics 

Characteristic I Symbol Test condition 

.ft A, jjJiJl~i'ftfrJ!$; "f j-?.--1 IFM=200A, Tc=25°C 

.tJ:A,jjJ{~·~iJ!E I Rth-s I \7'r~-=R~~~~-fJ=l50oC ---· 
~\:J'MJc** 

** Junction to Stud. 
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Unit in mm 

JEm:c 
EJAJ 

TOSH Ill A 3-52 

Min. Typ. I Max. j Unit 

- - 1.2 I v 
- - 30 I mA 

- - 0.2 l°C/W 



lSl 647, 1S1647R, 1S1648, 1S1648R 

240 

200 

~ 160 

80 

0 
0 

4800 

3 4000 

j 3200 

i 
: 2400 

i 
~ 1600 
l 

*" 800 

0 
1 

lo-T& Max. (~7 .f Y VG-204{le:.ffl/ 
Heat Sink VG-204) 

~ 

:r 

~. 
IS ~~ 

1': lSI "'-.. -
ts' ~ 

]'..,. 
~ 

N 

~ 
IS 

~ 
20 40 60 80 100 120 140 160 

JlilfJllill.il!'. Ta ('C) 

lsur~• Mn. Characteristics 

T1 =SO'C I: t; It 9 !l*Wl~ t-
l<i193!liL'"°L-it-;;1[vt t-

t-

" _:s: 

~ 

~ ,.... 

3 5 10 30 50 100 300 500 
50HzlE~'f"i!lij!!/t~~1.ln~ 
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PPAv-IPAv 

80H--t-t-t-1-2!1l"'~~::s:¥t-t-t-H--t-t-t-t-t+-iH--t-t-t-++-t; 

0o~~~4~0~...._,80.__._..._._120!-=-'-......... ~100!-=-'-......... ~200'-'.-'-......... ~24~0~....,,.._280 

'l':fl;J.nlltmt IFAV (A) 

5000 r-r-r-r-r-r-ir-i--ir-r--rL-:x--. 

3000 llrlliH--jtAll~=--t---t-f 

vJf7 

50 t-111--t-++-+-+-f--l-----lf-l-----l--+--I 

30 J d 

·10 __ ~~..,-...,,----~~~ 
0.6 0.8 1.0 1.2 1.4 1.6 1.8 

Ui*llRfll±.lllli'f VF (V) 



~ IJ :::i ::.-ttlr:Ji*~f!*~-T 
SILICON DIFFUSED JUNCTION RECTIFIER 1Sl829, 1Sl830 
0-~'ll~H~*Jft Unit in mm 

O General Purpose Rectifier Applications 

• :iJZ:lt:J~VfEiUJlE; lo=lA (Ta=65° C) 

• -l!"A,Mi]'!'it.EE; VRM=800-1000V 

7 7 AT ..f .,, !I • -{: - Iv r~ /Plastic Mold Package. 

:ft::k~*& Maximum Ratings 

Characteristic Symbol Rating 

-it A;Jm)]'!'llEE I 
181829 

VRM 
800 

--------··---
181830 1000 

:iJZ;Jey~VfEMVfE (Ta= 65 ° C) Io 1.0 

-itA;M 1 -tt1 !I 1v-1J-- i/'llV!E ls urge 45(50Hz) 

~i!Wilfil.m'. TJ -40-125 
----- -----

ili1:1f-ilfil.13t Ts•g -40-125 

f!~l¥l~M: Electrical Characteristics 

Unit 

v 

A 

A 
·-·---oc 
·c 

Cathode 
Mark 

JEDEC D0-15 

EIAJ SC-~9 

TOSHIBA 3-4 

Characteristic \ Symbol \ Test condition Min. I Typ. j Max. j Unit 

-it MJUll'l1'11t.EEl\1f: r ~~i1>--I 
IFM=l.5A, Ta=25°C - I -

-·· 

I 
VRM=Rated, TJ=25°C - -

-it A;Jm)]'!'!IVIE 
VRM=Rated, TJ=l50°C hM(2) < - -

Soldering ; 6mm is the minimum to be kept between case and soldering part. 

** 9 - F~lli!H'o~i!l:t., 1J - fQ)-:>vtf.&b• !'.:> 6rnm J;J..J::Q) c.:. ob• t::>!ll:JH'-C < t.3.t:"'· 
Lead Bending; 6mm is the minimum to be kept from the case when bend the Lead Wire. 

lo-Ta IL&s. 

1
•
2 1-+-fimh .i: &J~rirtr+-+--1f--t-+-t--+---t--r---i 

Resistive and Inductive Load 

~ 0. 81-+-ljll:l ;r!--1~1--11--11--i'-f--f--l'--...f-'«-'\h..f--f--t--f 
~ I-+- Capacitive Load--l--1--1--1-+--l--t-'<'\-t--t--t 

= 'b. '\ ! 0 .4 i--+-1--+--+-+----i--+-+--t--t--T-T--t-~~i"'.-r~__,, 

" 
0.__.1..-.J-.J-~-'--'--'--!-::-~~~-::::~~~~ 
-40 0 40 80 120 

iflcillH'f§Jlill!lliil.ll!: Ta ('C) 
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I.urge Max. Characteristics 

50Hz;!fi1el'P1JO-tt 1 ? Iv~ n 
Cycle at 50Hz n 

1.2 

I 

v 
10 

µA 
400 



1 Sl 834, 1 Sl 835 
O~jiJf.I 

QFast Recovery Rectifier Applications 

• ~@]fJl~ff,.9: trr(2)=0.35µs (Max.), trr(l)=l.5µs (Max.) 

• -ti:-A-M~'flj£: VRM=400~600V 
·f-~~Vlt:1PLV!t:: Io=lA (Ta=50°C) 

:fl:;k::~;f.t Maximum Ratings 

Characteristic Symbol 

"'1:-A-~1PLJ£ 1~834_1 VRM 1Sl835 
1__'!§1834_, ]l[Vlt:~f&'.1£ 1Sl835 VR 

f-~~V!UlVfE (Ta= 50 ° C) 

I 
Io 

-ti:" A-.®:Jllti:'llVfE IFM 

-ti:" A-.®: 1 -it-1 !7 1v-it - ,;'flj)ft ls urge 

1~~'&flilfil.llt Tj 
---

*tr:ilfil.llt Tst~ 

tlUnBE.l~'li: Electrical Characteristics 

Rating Unit 
400 v 
600 
300--------

---500-- v 
}.0 A 
3.0 ' A 

60(50Hz) A 
-40~125 •c 
-40~125 oc 

Cathode 
Mark 

Unit in mm 

JEDEC 00-15 

EIAJ SC-39 

TOSHIBA 3-4 

Characteristic I Symbol Test condition Min. Typ. I Max. I Unit 

-ti:-A-MR!fi'ilJ£~1" VFM IFM=l.5A, TJ=25°C -
hM(l) VR:11:=Rated, TJ=25°C -

"'1:-A-~'ilVfE 
hM(2) VRM=Rated, T1=125°C -
trr(l) K~2omA, 1.~1mA, T,~25•c -

~@]1j'!~!YJ 
trr(2) F=20mA, IR=20mA, TJ=25°C -

-
T=O.lA, trr=lOOns, tp=5µs Rlfi@liJl'llJ£ Vrr T1=25°C -

Note 1 !I - F ~¥-B3fhi, 1J - !-' '9--:> fttlllil' G 6mmJ;,U:li\t v-c < t~ ~ \, '. 
Soldering; 6mm is the minimum to be kept between case and soldering part. 

Note 2 1J - F~dlllfG;l;!i,~l'i, 1J - J.''9---?fttt{iP G6mmt/,J::~ c.:. 7y/J> GdllH'-C < t~~~'. 
·Lead Bending; 6mm is the minimum to be kept from the case when bend the Lead wire. 
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- 1.2 v 
- 10 

500 
µA 

-

- 1.5 

- 0.35 
µS 

- I 6 v 
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; 1 J 
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Lnr~" Max. Characteristics 

2.2 

60~---~-~~~--~-~1~1~1-~11--r~ 

50
1\_,_=s_=s _____ , __ +-1--'----'--'l---'-'-'----'- T ;= 5o·c 

(Non-Repetitive) 
I I 

I 
.:::'. \ 

~ ~ 40 

io.__ _ __. _ _.__,__-'--'--'-'-'-'----'--'---"--l-'-J.-J--LJ 
1 3 5 10 30 50 100, 

50Hzi!*lt"1l!JU"'l"1? J~~ n 
Cycles at 50Hz n 

,.... 
< 
,$/ 

l!$ 
Im' 
l!$ 
-~~ 
~ 
It 
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1Sl834, 1Sl835 
lo-Ta Mu. 
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0.6 
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1S1837 ~ •J ::i ::--tt••*w•~~-r 
SILICON DIFFUSED JUNCTION RECTIF'IER (TENTATIVE) 

07J7-:rvi:'~EE•~m Unit in mm 

O High Voltage Rectifier for Color Television Receivers Application 

(Doubler Circuits) 

• J®tfJ~~~ti>JiH,/Good Foward Characteristics 

• ili!iiliitEE""C"i" : Vu=25kV 

• ~'li!tvtttJ>tj\ c; \,' : IRM<I • 5µA 

• ~@J@l'*!Ylti>}l!1,' : trr<250 ns 

:U:*~*& Maximum Ratings 

Characteristic Symbol Rating Unit 

-'ftA.JiJl~'llEE VRi11 I 25 kV 
- -----

SJZ:ley!ll!ffjjE1J:tvtf Io 2 mA 

-if"- ;>1![Vft* lsurgo 1 A 

~~tf~~m: TJ 125 oc 
--------··--·--1--:_----1-------------

f*1f~!i: Tst,,. -45 ~ 125 oc 
JEDEC 

* 1/2 Cycle at 50Hz EIAJ 

TOSJllBA 3-5A 

tl~'Ul~!lii¥M: Electrical Characteristics 

Characteristic· j Symbol Test condition Min. .Typ. j Max. I Unit 

-'ft A-J!i!llffl'm'.EE~ ""f VFM lF=lOmA ~-~v -'ft A,JiJl~'ilvtt lRM VRM=20kV - 1.5 µA 

-'ft A-iil'l~lill@l'*r"'i trr 
IF=2mA ~ 1--=I 250 µS Ia=4mA 

,.-642-



~@I :j£11i\'ra9;Jltl :ii::@!~ 

Reverse Recovery Time Test Circuit 

.=f.)J.!ZJ'l;J,t@I~ 

Half Wave Rectifing Circuit 

77.{rt .. 17 !- 7>'7 .. 
Fly Back Trans 

.=f.).&:Jl»tt..i\:t.Ji1Jrn~ 
Input Waveform 

2 f~ff@I~ 
Doubler Rectifing Circuit 

2 ffiff..i\1.J~ffi.&:% 
Doubler Input Waveform 

163.Sµsl 

f 7\ [\ 
v,1 ~ \ 
r-- Yi;,;;30% 

V1 

-643-

~@l:i£~i51Ei.&:% 
Reverse Recovery current Waveform 

.=f.i.&:Jl»tt~~lt.Jf'F~~ 
Half Wave Safe Oprating Area 

20~ 

~ ~ - 151---+--+-~""'~-+----l--1 

l:B TF75"C I 
~ IO ,____j__--1----.1.---1--1-' _ _, 

1.0 2.0 

til1J'al:Vil I. (mA) 

2 ffiffl±l:t.J~~lt.Jf'Ftii~ 
Doubler Safe Oprating Area 

30 ~~+---1----1---+---l---1 

~ 
Ta=75"C 

-;: 20 l----+----1-----1----l---1----1 

l:B 
~ 
-R 
;i:i 

101----+----1-----1----l---1----1 

o . ...._ _ _,_ _ _,__-1-_ _.._ __ 1--__. 
0 1.0 2.0 

/.ll1Jlil:ifit I. (mA) 

1S1837 



1S1838 
O:tJ7-7vl::'.'~EE.fi~Jft 

~ IJ ::J :.-ttftt:titdl~-~~T 
SILICON DIFFUSED JUN(..'TION RECTIFIER 

Unit in mm 

O High Voltage Rectifier for Color Television Receivers Application (Designed 

for a replacement of the High Voltage Rectifier) 

• Jl~::l:frPJ~ttil>.lll \,,/Good Foward Characteristics 

• ililif!iitEE-Ci"": URM=45kV 

• ilf!1[Vftt1t1j' ~ \,' : lRM<2. OµA 

• ilf!@l1jl~f61ilt})l!:\,' : trr<250 µs 

:m::k~:m Maximum Ratings 

Characteristic Symbol Rating Unit 

--it A-JlJGJ!!tEE VRM I 45 

I 
kV I --

f-:ley!lllfVfEtVlt Io 2 mA 

-it- >/tVIE * ls urge 1 A 

JiHr$iliH!t TJ 125 oc 
-f!il::ffiliil.~ Tstg 

I 

I -45 ~ 125 oc - J EDEC 

EIAJ 

* 1/2 Cycle at 50Hz TOSHIBA 3-30 

flUna>.J~'li Electrical Characteristics 

Characteristic I Symbol Test condition I Min. I Typ. I Max. Unit 

--itA-.ll&ll~fll'.EEl5lf:T Fv .. hM=lOmA 

~ 
- 80 v 

--it M1GJl!tV1t lRM VRM=45kV - 2.0 µA 
-----

h=2mA --
:Jf!@l:W~f69 trr h=4mA - 250 µS 
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i!i"EE.i\::IJ)~~ High Voltage Input Waveform 

"it!;l1jJl{lf; 

v.,, .. CW 

~@lil!l>¥rai;Jt~'.if@)~ Reverse Recovery Time Test Circuit 

PG : HEWLETT I' A CARD OSCILLOSCOPE 

MODEL !1_4Ar·t ~kHz -0 ~T30Mlfa 0.01[ . 
µF 

., "JOO 

'"'i ""'" l n < T l J L ,. 
DC 0-400V 
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'R~lhf'FiilllHI Safe Operating Area 

f--t--i·-+--t-- - - - --+--
~-=~~I~= ---~-1=-

10 ~--
t--+--t---1--+-t- - --1--

0 
0 

1 -

-----~--- ~ 

1.0 2.0 3.0 

:UJJ'i'ftif«. I~ (mA) 

S1838 

~@11l11!;jff;Bi:~ Reverse Recovery Current Waveform 



1S1885-1S1888 
o-~~~~5.ilfm 
O General Purpose Rectifier Applications. 

• 312:fi?J~i5!E'Qti5!E : lo=lA (Ta=65° C) 

• -1'1:,\,M\~'Q!'.EE: VRM=l00~600V 
• :r.. n< :f- -;.-M : Epoxy Package 

lfl:k~~ Maximum Ratings 

Characteristic Symbol Rating 

~ IJ ::t ~ttf!t:ti~W~5.ilf~-T 
SILICON DIFFUSED JUNCTION RECTIFIER 

Unit in mm 

Unit 
1S1885 

~1886 
__ lQ_O __ _J 

-1'1:,\,M~llEE VRM 200 v -----
1Sl887 400 
1Sl888 600--

312:fi?J~i5!E'Qti5!E (Ta=65° C) lo 1 A 
-1'1: A,M\ 1 ..,.. 1 !/ Jl--..,.. - !/ llV!E ls urge 60(50Hz) A ------
~itfflli'fill.!lt TJ -40~150 oc 

I I -----
fJMfi'fill.!lt Tstg -40~150 

I 
oc 

JEDEC D0-15 

EIAJ SC-39 

TOSHIBA 3-4 

fl~l'.rot~tt Electrical Characteristics 

Characteristic Symbol Test condition I Min. I Typ. I Max. I Unit 

_-1'J:_A,_M_!f~EE __ -_lll{o_l'" ______ 1 __ V_FM ___ 1 __ h_M_=_l_. 5_A_,_T_a_=_2_5_o C------1----_ ---1-~--=-1-01..24 __ 1----m-VA_ --
-1'1: A,M\~'l[lifE IRM V RM=Rated, TJ=l50° C 

lo-Ta Max. 

3 1.2 f-+-+--+-+--i-+-+--+-+-t-+-+---+--+-+--l 

~~..,_..~~~~~~40:--"-~--'--:8~0~~_..,...l~ 
Jil!Jllli~ Ta ("CJ 
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80 

~ 

0 
1 

~ 
~ 

lsurge Max. Characteristics 

j_ j_ .l 
Ti -50"C I: s It J., 

~)d'f'!'tlt? ilS L ~ L 
-tt->'\l!.W. 

.:---i 
~ ' 

t-= 
~ 

5 10 30 50 100 
50HziEl!i'f.i!l:;iJ!~f'IJ:!Jllllt 



~ IJ :::t /~'li!!::fl'ft~Jl»IE~T 
SILICON DIFFUSED JUNCTION RECTIFIER 

o-~•;mJ!5;un 
O General Purpose Rectifier Applications. 

• 3¥;lt;J~iJlt\'tiAE; lo=l.2A (Ta=65°C) 

• -tt-AA!~G!i!\'IEE; VRM=600~1000V 

:ll::*:~~ Maximum Ratings 

Characteristic Symbol 

~1S)89o 
-tt-A,JlJ(.ilft'ii'.EE 1Sl891 VRM 

181892 

3¥;lt;J~iJltriliJlt (Ta= 65 ° C) Io 
-·---· 

-tt"A,jjt{ 1 -it1 ? 1v-it- :/'W:i:iAE Is urge 

~~B'BflilOC TJ 
------

f!il:f?ml.OC Ts Lg 

'llma>..J~tt Electrical Characteristics 

1Sl890, 1S1891, 1Sl892 

Rating Unit 

600 

800 v 
1000 

1.2 A ·---
60(50Hz) A 

-40~175 oc 
-40~175 oc 

Unit in mm 

I.] 
1.0¢ 
r_·--· 

c 

/, 

3.2M~/ It'----~ 

"' .... 

f- i 
~f :_,... __ -+-~--l~--
,_; 

JED EC 

EIAJ 

TOSHIBA 3-7H 

Characteristic . I Symbol Test condition \ Min. I Typ. l Max. I Unit 

-!~i::~I_. __ -__ -__ -___ -__ -__ -c_-.+--1-~--;~:-M--_-_-_-~~-~-=-:-~-~-:-~-:·-dT-•• -T_=-j~~-5-1_0_1_c-s_0--c-_-_-_-_-_-_~f-=-l-----=--I- ~: ~-!--~{-

lo-T. Max. lsur"e Max. Characteristics 

2.0 80 

1-+--t-+-+--- - - . --- -t-+-1-
t-+-+--+-t- t-1-i --1-t-+- --+-+--!-+--! 

1. 61--l--t--t-+-l-+-t--t-t--t--r--;--;--·r-t-; 

iltti: ;J: to Ii miff Jl. :f,) 
I-Resistive and Inductive -Load'- ---r-+-+--

...!i 1.2 ~ 

= ~-+-+-t-+-+--t--<r-+--t-+'\·-1'~~-ISlf-+-~ 
i 0. 8 i--r-;--;-;-,...,.,-,...;,--1-t--t-..i--t--r-''i<-t--t 
:Iii" '.(flil:itf.li' I N :rs 

< 60 

40 
~ • :,\ 
I 20 

*' 

["'-. 

-~ 
'I 

"""-1 

--- t--
--

f----t---

fi=sJ.c TTTT111 
(NON-REPETITIVE) 

-.. 
t--

=EJr 1---- --t---
1----j--

I . 
-----

1'l- 1-+-t- Capacitive Load ~_is; 

1--t-j t--t--i +-~ 
0 
1 3 5 10 30 50 100 

0. 41--l--+--+-+-'-+-+--+-+-l-+-t--+-+-t--! 
t-+-1·· 1--f-t--t-·r-t-1 ·t-t--t--i 
1-+-1-- ·-j --1---·--r-- ·++-! 

o~~~~~~~~~~~~~ 
-40 0 40 80 120 

~.k~'n'fmllillill!ll: Ta ('C) 
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50Hzi!li!tl'01JU"'t 1 7 !vj& n 
Cycles at 50Hz n 



1S1941Af1S1944 
o-JR1H1n~m 
0 General Purpose Rectifier Applications. 

• 3JZ:!ey!lffVft•Vlt: Io=0.5A (Ta=65°C) 

• -it IVJ!l6U!11EE : v RM= lOOV ~600V 

• .::z:.,r.~ -;,~/Epoxy Package. 

t::*::IE:t& Maximum Ratings 

Characteristic Symbol 
_l~9j!_ 

-it IVJ!lGU!•EE 181942 Vmr 181943 
1Sl944-

3JZ:ley!lffi'ifE•Vlt (Ta= 65° C) Io 

Rating I 

$.- IJ ::i :..-tttt•~~-~-.:r 
SILICON DIFFUSED .JUNCTION RECTIFIER 

Unit in mm 

Unit 
100 --i,-------

·--200 
---400 v 
---600 
-

0.5 A 
- . --------

.5 
::a 
q 

-it !Viill 1 -tJ-1 !11t--tt- o/'l[Vft lsurgo 35(50H z) A "' 
~1H!Biliil.~ Tj -40~1 25 °C 

·-·----·----
-40~125 °C 

JEDEC D0-15 

EIAJ SC-89 

TOSHIBA 3-4. 

tlUttaE.l!f:ifi!; Electrical Characteristics (Ta= 25° C) 

Characteristic I Symbol Test condition Min. Typ. Max. Unit 

lo-Ta. Mu:. 

VFM bM=0.5A, Ta=25°C 1.2 v 
·----1--------···-------1 
IRM VRM=Rated, TJ=l25°C 0.4 mA 
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lsurire xa.x. Characteristics 

----- ----1-j---H-t--~1----j-j--­

OJ--~-'---!:3,..-i-i:-5_._.._,__.,l~O-----''--~~;;-''Wt;;-'"~~lOO 

50Hz,JE!lt'fliB<i!~l'!J}RI~ 



-.Y IJ :::J :..-ttti:fi~~JtS.iUllT 
SILIOON DIFFUSED JUNCTION RECTIFIER 1 S2233, 1 S2234, 1 S2235 
o-••~•~m Unit in .mm 

O General Purpose Rectifier Applications 

• f;ltj!fVft'llUift; lo=l.5A(Ta=65°C) 

• -itA..l!lH!l!'llEE; V1n1=600~1ooov 

•*~*' Maximum Ratings 

Characteristic Symbol Rating Unit I iS2233 
----- ------

600 
..J<t A. JlJW!!1tEE 1S2234 Vall BOQ . v 

182235 1000 

:>f;ltj!f!VftflVlt (Ta= 65 ° C) lo 1.5 A 
..J<tA..liJl 1-IJ"1 !l 1v-lf"- ~·;[Vft 
(Ta=65°C) ls urge 100(50Hz) A 

---
;f~itilliili\lJi'. TJ -40-175 •c 

-·-------·-·---- ---·--· --
1*:ff&!ff Tstor I -40-175 ·c 

tl~titl!li\l'li Electrical Characteristics 

Characteristic' 

..J<t A- lil'illlft'l[EEi)2f; r 
-l<!:lv~11'.VIE 

lsurge Mu. Characteristics 

~so ~ I t ; 

~ ----~: --r-1--l-4 -
[ 60 ~ 

------i--- -•-+---+-•-·•--+-

~ ;-.. 
• 40f----t--t----+-++--t+rr---..r-""""-+...:=+--t-+-++H-t t ------- j--t--+-1-H+---- -~--T""_"i[-+----1_.j.._-l-i-I 

20 I 

0 ------- ----}-I-j---;-----t-+-H----r----+---t----t-T--
1 3 5 10 30 50 100 

50Hzi!fllffll1Jll-tt 1 ? Jvli: n 
Cycles at 50Hz n 

______ l~"-----
JED EC 

E!A.1 

TOSHIBA J-711 

lo-Ta Mox. 

1. 8 ...-r-.....-.....-1 .....--,---.---..-.....-..,.--,.--..--:--,---,--.----. 

1. 6 >---+--+--+---+----+--+---+---+--+--+--+--+---+--+--+--< 

Resistive and Inductive Lood \ 
~ 1.4 

l---+--+--+--+-----+--+-----1 

i 1. 2 J---1--+--}+C-ap-+ac_it~ve Lood --j---t-'___._..""'\l-+--~f-'l~r-+---t----1 
~ 1.0 ' ~ IS.. 
; +---+---+---+--+-----+---+--+----t---+-----1'c~----t-'\ll'-..--------t 

0. S i-+-+---'--!----+--11-+-l---+--+-+-t-+~~-+-">t\ 

r----1-- -- _,_:----t----+---+--+----1---t--t--t--t------i 1'\. 
! Do.. 

o.6 L :-J 
0.4 f----1 -~-- --+- - -+---•--+--+-+--!----;- 1--t--

-•o -20 o 20 •o 60 80 100 120 
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1S2237B 
o••ff ~5-Tv~~ff•~mcs~re) 

? IJ ::i :,,f!tM:*aW!t~~"=f 
SILICON DIFFUSED JUNCTION RECTIFIER 

Unit iri mm 

O High Voltage Rectifier for Color Television Receivers Application (Tripler 

Circuits) 

• J$i:1J(.i]%'M:ilt.ll!i,,/Good Foward characteristics 

• ~WtEE-C-i": VaM=l8kV 

• 5!f!'m:VfEti>1J' ~ 1,' : hM<L 5µA 

• 5!f!§11;~:i1*r.fltit}llii,, : trr<250 ns 

:&:k~*& Maximum Ratings 

Characteristic Symbol Rating Unit 

~A,Jjl{5!f!'m:EE VaM 18 kV 
-

3fl:ley~VfE'fltVIE Io 2 mA 

-tJ-- yflti'.ifE * ls urge 1 A 

~i!f!Bmtirt TJ 125 oc 
1*ifH Tstg -45 ~ 125 oc 
* 1/2 Cycle at 50Hz 

•m~~tt Electrical Characteristics 

Characteristic · \ Symbol Test condition 

~ A,jlj'\llillft.EE~r VFM IF=lOmA 

~ A.iiJi5!f!f!tVIE IaM VaM=18kV 
lF=2mA 

5!f!§]:f~J*lli, trr Ia=4mA 
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0.8±0.08 

JEDEC 

EIAJ 

--~ 
~ ... 
+I 

-1 
...; 
-H 
Q 

=t~~ 
~ 
+I 
Q 

Ii 

TOSHIBA 3-60 

Min. I Typ. I Max. \ Unit 
-

~ 
v 

- 1.5 . . µA 
!-----

- 250 ns 



l!I ~ 
Circuit Connection Diagram 

CRT CAPACITY+2000pFll!li 

High Voltage Input Waveform 

'11.±iJJlW 
Voltage Wave 

t&:iltM 
Voltage Wave 1 53.Sµsl 

r/\ I 
.i-=~· 

i'!@l ~lliWHJill:iE@l ~ 
Reverse Recovery Time Test circuit 

PG: HEWLETT PACARD OSCILLOSCOPE 

MODEL~~~f 

•w1}~ r 
DC 0-400V 
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~ 

3 fff EE~~ 5·Diode Tripler 

*~JM'F~llll Safe Operating Area 

Ta=75'C 

1S22378 

;,! 20r--~-r~~r--~-t-~--t~~-t--~--I 

l:!J 
~ 
-R 
i8 

0::-~-'-~-:-'-:-~-'-~----:"'":-~-'"-~--' 
0 1.0 2.0 

J:ll:tJ~iit I, (mA) 

Safe Operating Area 

;;: 
~ 

"' "' > 
l;!l 10 la' 
:19:) .,... 
"" -c 
:\' 

5 

o":-~~~:-:-~~~-:--:~~~~ 
0 1.0 2.0 

l:ll:tJTtiill I, (mA) 

i'!@l~tl~iJJlW 

Reverse Recovery Current Waveform 



1S2615-1S2617 
Qjlj;IJfl 

Fast Recovery Rectifier Applications 

~ IJ ::J :,,ttft:Jiit3f¢!t~*T 
SILIOON DIFFUSED JUNCTION RECTIFIER 

Unit in mm 

{
IS26I5 0.25us(Max.) 

• ~@]@'l~IYJ; trr(2) IS2616 0.35us(Max.) 
1S2617 0.9µs(Max.) 

• -l:tA..i!fi~fltEE; VaM=600V 

• :iJZ;Jey!!iffVfifltVIE; lo=l.OA (Ta=50°C) 
3.2Mti~ r-

•:*::ii!:*& Maximum Ratings 
7¢Ma~ 

Characteristic Symbol Rating Unit 

-l:l:"A.,Jir{~'flEE VaM 600 v 
Jff~mEE Va 500 v 
-i:t A..lifUlm 'm:Vli IFM 3.0 A 

:iJZ:l!J!l!ffVIE'iilVIE (Ta= 50 ° c) Io 1.0 A 
-l:l:"A.,Jil{ 1 ~1 !/Iv~- yfltVfi ls urge 60(50Hz) A 

.mlJEC 
·-· ·-·-·-·-------1 

~-e-Jmill!l: TJ -40~150 ·c 
TOSH!Ili\. S-7 J 

f*f?i/lfi: Tst" -40~150 •c 

~Ufitlt.l!lii\li! Electrical Characteristics 

Characteristic I Symbol Test condition Min. Typ. Max. Unit 

-1:tA..immm~r VF11: IFM=l.5A, TJ=25°C - - 1.2 v 
T 1S2615 2.5 

-1:tA..Qmvit I IS2616 l&M(2) VR11=600V, TJ=I50°C - - 1.3 mA 
l ~2617 1.0 

-!;tA.,QfltV!t IaM(l) VaM=600V, TJ=25°C - - 1.0 µA ---
I 1S2615 1.1 

~@11:l'*IYl _[ 1S2616 
trr(l) h=20mA, la=lmA, TJ=25°C - - 1.5 µS 

IS2617 Fig.I --.f:o-
I 1S26I5 trr(2) 

·~ 
0-:25 

~@]@l'*IYl 1_$2616 b=20mA, Ia=20mA, TJ=25°C - -0:-35 µS 
Fig.I -·-··---

1S2617 0.9 

~@]@{fl££ J }~!H Vrr l:..M=O.lA, tr=lOOns, tp=5µs 1-1~- v 
Fig.2 TJ=25°C -

Fig.1 trr ill!l'.iEiBl~ ( 7 !I r i:r =- !I A. trr UNIT {ll!ffl) 

Reverse Recovery Tillie Waveforms 

Fig.2 /~@l:/Sl•EE&!J'.iE@lfi&:to J: O:iBlW 
Forward Recovery Voltage Test Circuit and 

Typical Waveforms 

0.lt. : 
: 
' I 
' ' I 
I 
I 
I 

~lt---~-----
~trr·---
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10012 

Input Output 

1, 
M 5012 1:11 

~ ,,__._ _ __..~ 
t, 
J..1J11tEE 

iflput Voltac• 

v. --------------r 
v ,, 

tll1J\li'.l;t'. 
Output Yottaie 



< 

Ta Max.-lo 

0!;-'L........l--1.-1.-::-1:,..-'-_l__J_..J_..1_J._j__LJL.J 
0 0.5 1.0 1.5 

"¥lt.J!il:iilt1t!J!f J •. (A) 

I.urge Max. Characteristics 

'-I T;=50"C -I 
100 

non·repetitive -

""' """" 
50 

'-... t--.... ...,_ 
H~ 

30 

---·-
··--· 

1-----. 
5 
1 3 5 10 30 50 

50Hzi!*ltf.P1m-+t 1 ? Jvl\: n 
Cycles at 50Hz n 
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1S2615~1S2617 

o--v~-1--
5 ----l-"--+-1-;t,u].~-
3 fjftp~--+--+-'__. 

E-,-·rh1H---!---1---l---l--I 
:l15 

= i 11-+---i 

~lf 
---H -~~=:~~-j=:::t= -­

J 
lit 0.51-+---

0.3r---t--+--+--l--U-l--l- 1--+---+--1-..--l--



1 BZ61, 1DZ61, 1 GZ61, 
'1 JZ61, · 1 LZ61, 1 NZ61 ~ IJ ::J ~tt'ltfii~~§$jl{~-J­

SILIOON DIFFUSED JUNCTION RECTIFIER 

o-~tl$!lfl*m 
O General Purpose Rectifier Applicctions 

• -'l;t,{,jiJ{~'ftEE: VRM=lOO-lOOOV 

• 1Z~~VIE'ltVIE : Io=lA 

• 717 ?.,.~.,, ~ ,,_ ~- r~V!Eff/Glass Passivated Rectifier 

fi::k!iE:ff Maximum Ratings 

Characteristic Symbol Rating Unit 
TOSHIBA EIAJ 

NO. NO. 
i---:rs-z6i(1S2576) 100 

.:it A.,iiJi~EE 
1DZ61 (1S2577) 

Va1o1 
200 __ 

v 1G:~61(1S2578) 1--~o_o __ 
:=JlZ61 (1S2579) 600 

1LZ61(1S2580) 800--
1NZ61 (1S2581) ---100-o---1 

3JZ-~~VIE1!!'.fiff lo 1 A 

.:itA.,iiJ{ 1-IJ-1~1v'-!J-- ,;1!!'.VfE !surge 
30(5oHz) 

A 33(60Hz) 

~11-$&.f!t TJ -40-150 oc 
p,jl:f:i-":&!Jt Tstg -40..,.,150 oc 
J& IJ 1•rvt~; v - f Q)#vtt&.J:: IJ 1omm1!.J:*.tLt.:A\-CQ)&ftti>Hti'i11i 290°C -c 5 tJltr. 

f3t;:_ff~a-~7.i$. 

Caution : Lead wire temperature of any position especially Closer than lOmm from 

the rectifier body must be kept within 290"C for 5sec. maximun during the 

time of mounting this rectifier. 

f15n8(]%'¥-I: Electrical Characteristics 

Characteristic Symbol Test condition 

.::::uQ)~, v - r~1t:1l7?.$.J:: IJ 5mmtr.P3a-lil!H't.J:1,'-cr~'-'· 

Min. 

Cathode 
Mark 

JED EC 

EIAJ 

Unit in mm 

TOSHIBA 3-5 

Typ. I Max. I Unit 

I i.2 \-v-i 10 µA 

Lead Bending : 5mm is the minimum to be kept from the rectifier body when bend the Lead Wire. 
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< 

'" 
l!5 
111111 
!!l[> 
1lr 
!! 

iF-vr 

30r--T~~~-~~I-~~~~-~~~---,---. 

I J..,~ 

10 

5 

3 _ 1~0 
1-'v v 

J_ 
@ff ft ~-B== ===t::::: - t---1 :__t::::::j 

:::ff--,-1_,J.;-•--+---i-+--+--+--+--+--t-t---T---< 
0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 

H!lUi\')llil'rltlH4 r VF ( V ) 

Ta Max-lo 

E 120 r---:--1-"--r'ct~-P~~~--,1 of-o_om_+m-'-1-+-1 
>< " ~ ..L300m2 

" "\. 1'..""1>( ' -J--t--
;;;: \ I~ /100mm2 

?! 100 t--i'--t-t--t---1'<1 \.:-t---t.~l"'C~..:--"'~+-+--i 
~ ~ 1- ----~"'d--+--< 
!'!! 801--+--t--+-+-i--+-'IM--+-+--+f--+----I 

ll r-- ~ 
;It ljl.tJl'i"i&: y7mm' 
{¢ 60 ~ 
111[ I- Single Phase Half Wave --(3mm¢) 
$( 401- flftJ\:~f.ir Resistive Load --I'll\.-+--+--+ 

I- I) -- r' liJ!<?Jtt ~ 10mm U 

~ 

(Lead Wire Length : lOmm) 
20 1- 7' 1J :.-- HiHocv '" 7"-7 :.-- Voofl!-1-i-­

(Printed Circuit Board Area) --i---+---
0 JJJ_J_jj_J_JJ_ 
0 0.2 0.4 0.6 0.8 

']'-t~!,'fi;ffJ!i':illE Io (A) 

Ta Max-lo 

1.0 1.2 

?! lOOr---r--r--r--t--T'l~t--..+"<+.rl--'1---+---l 

20 
Jjit§'Joi&: 

Single Phase, Half Wave 
t\\A1Lil. f.ir Resistive Load t---t--'\-1---t----l 

0~~~~~~-~~~~~~~ 
0 0.2 0.4 0.6 0.8 1.0 1.2 

"!"i;J~iJiU!tmE Io (A) 

1 BZ61, 1 DZ61, 1 GZ&l, 
1JZ61, 1 LZ61, 1 NZ61 

PFAv-IFAV 

--- ---1---t----i 

~ 
ll< 1.21----+r---+--+--t--r---'N~-r-----;;r----r---r--; 

-II< 
::$ 
-R = O.Sf----+--+---t---r--;ff----r--r------i---r--,---, 
:lQ' 
ft 

120 

100 

~ 80 

~ 
l!5 60 

$!' 
:lQ' 40 r.f-

20 

0 

0.4 0.8 1.2 

fJ~jlJli'lll'.ifc lFAV ( V) 

Ta Max-lo 

I ____ )_ 

1.6 2.0 

ljl.f§"!'i&: Single Phase Half Wave 
tlfm:ll. f.ir Resistive Load ----r-

20 I) -- n.: ~ 20mm 1---t--

(Lead Wire Length : 20mm) r---T--
0 ..1. • --1 

0 0.2 0.4 O.o 0.8 1.0 1.2 

"!"i;J!!fihrnl'.ifc Io (A) 

3jZ:l$J~)Jit* -a 

f I I I 1~ ... ,,-!,.,, 
IF ,' ~ ,' ~ IFAv 

i.-a-' a=ilj;il!iftl 
a : Conduction Angle 

>-+--+--+---t----t----r--r- (IE) 'fl'.:lHH.!i~!f <?Ji>t:k'fJ-6JT.!:iiif.oi ~~ 
5£Li, ·~~1if.i7)~]j;.iffiPJ 1:. J: i) *61") 
ton o'ft5rill'.i5ft'tt-tllMH!:tlll 

_j_ j.Jil'.i_'f_fl~ilt~li* _r --n ~ ,, 
0 20 40 60 80 100 120 140 160 180 

:S::ii:llf.ir~OJilj;iiflftl a (deg) 

-655-



1BZ61, 1DZ61, 1GZ61, 
1 JZ61, 1 LZ61, 1 NZ61 

lsur~e Max Characteristics 

51----+----+---t--i-t-t~ ~ 

1 3 5 10 30 50 

SO, 60Hzill:li"P1Ju-it1 71~1& n 
Cycles at 50 and 60Hz n 

Rih-Lead Length (Typ.) 

100 20 L--l--,L--'--:':---'-7=--~~~~~-;; 
O 5 IO 15 20 25 30 

•J-1'0fit<" L (mm) 



~ IJ :::J /:jJA~:fi-&t~Jl;.ift*T 
SILICON DIFFUSED JUNCTION RECTIFIER 

3CC13, 3CD13, 3FC13, 3FD13 
3GC12, 3JC12, 3LC12, 3NC12 

o-~~;~Jl;.ittm 

O General Purpose Applications. 

• sp:;10~VJE%'.VIE : Io= 3A 

• --1±/vi'!EliJf.!'i!IEE: VnM=150~1000V 
• ><t'll'iHtl:O).A :1'"' r :1' 1' -,r--c-.tt.J• GJ1\i!T[lfiO))@i'i:'itJ:~it~0)~1ttc. iratx. ± 

-j,/High Reliability under the extreme hard condition as utiliz­

ing Hermetically Sealded Stud structure. 

:5::;;k:::li:'.*1i Maximum Ratings 

Characteristic Symbol Rating Unit 

3CC13, 3CD13 150 

3FC13, 3FD13 300 
---- ----

+!: A.JiJG~~J± 3GC12 400 v VRM --------
(T;=l50° C) 3JC12 600 

----- --------
3LC12 800 

/3N-c12 1000 

3¥~~vktttmt * Io 3 A 

+!: lv!ift 1 -<t-1' :7 11.- -ir - :/'i,[vll Is urge 90(50Hz) \---~-
i*:fr:tilil.oc Tst~ -40~1so ·c 

------ . 1-----
lii'iH-J· r 11-- :7 TOR 40 kg cm 

* ~vl::to .J: ~ll*$Jil.{rJJ/Resistive and Inductive Load. 

~sn~!M'M: Electrical Characteristics 

L'nit in mm 

JEDEC 

ElAJ 

TOSHIBA 3·11H 

7 !J t:-1)- 9 l;l:. AC23A ~)1lffffl 
Mounting Kit No. AC23A. 

Unit in mm 

-~ 

l ~ 
::c!.. 

J0.7¢Max I ~ '""P,,,,, 
1~13 ~ i~ '"' 

1~ 
:l~ 1'.i'i 
~ :l ,.., 
:::;~ / L::: 

:'\15><0.8 

---
JED EC -
EIAJ -
TOSH!L1A 3-llD 

7 !It: -1)- 9 f;J:. AC31A <t:)!filJB 
Mounting Kit No. AC31A 

Characteristic Symbol I Test condition I Min. Typ. Max. Unit 
--------------c-------;---. -----·-------------~--~--__,_ __ _,~ 

VFM i hM=3A, T.=25°C i 1.2 v 
i;~---1 Vm1~-_R;;:f~d. Tj=lS0°C ___ ---1 1.0 

--·-------
mA 
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3CC13, 3CD13, 3FC13, 3FD13 
3GC12, 3JC12, 3LC12, 3NC12 

lo-Ta Max. 

3.6 

3.0 

:5 2.4 

~. 

'".s 
~+.s 

.Jl,,+O 
·.t.s 

~+~~~ 
.l'-t -1.1 

.l' "" 

= 1.8 
;::: 
if.I 

~l N 
1.2 

0.6 

100 

~ 
3 75 ~ 

t---1 
f-----1 
t---1 
f-----1 
t---1 
t---1 

0 
0 20 40 60 80 100 120 140 160 r-----1 

r-----1 
lllJOOli::.1.llt Ta ('C) 

~il:frf;IJO)~il-. \!li'.IJlEMJno%J;J,r""t'Cfil!ffl < t-:~"'· 
In the capacitance load, 70% current 

< .. 

derating is recommended. 

4 

3 

l 

0 
0 

l5 
'ii' 

r!f I 
IT 

1 
1 
r.r 11 

1 v 17 
IZ ii ~ 

0.4 0.8 

•M11tf£ VF (V) 

1' H 

1.2 
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0 
l 

lsurge Max. (Characteristics ) 

i =5o1·c 1lm~ l 
;®:;i;;il'f'fH!/1 1Jikil 
'"'°l-tt-Y~ii1f.. 

"' r-.... 
1'. 

'I-- -- t--

rfV\_ 
~~ms~~ . 
rffi 20ms 
1ill: 

3 JO 

SOHzJE~t'!'!ili.;l*le"IJ1Jl!1t 

30 50 

t-t:I 

100 



~ IJ ::J :.-tt'li~~~JJ:~~-T 
SILICON DIFFUSED JUNCTION RECTIFIER 

3BZ61, 3DZ61, 3GZ61, 
3JZ61, 3LZ61, 

o-~'m~J.t~m 
O General Purpose Rectifier Applications 

• -1;!-fuli~G~'m'.EE: Va14=10o~soov 
• 3f~~nmn: Io=3A 

• ;,· 7 A,.{ ,,. v""" .--.: - r ~7/it~ /Glass Passivated Rectifier 

Q:k'..iE*1i Maximum Ratings 

Characteristic Symbol Rating Unit 
TOSHIBA EIAJ 

No. No. -

3BZ61(1S2582) ___ 19-2----1 
-!;!-fullJli1f!'rtEE 3DZ61 (1S2583~ VaM ___ 2_Qg____., v 

3GZ61 (1S2584) ___ 49_~---1 
3JZ61(1S25~ ___ 6_02----1 
3LZ61 (1S2586) 800 

:>jl~~nmn lo 3 A 

-1;!-A,JlA 1 -lf"1 !7 Iv-If"- :/'m'.Vfi: lsurge 
100(50Hz) 

A --1ib-(60Hz) 

f'&i'tfmtful.~ TJ -40~175 oc 
f*f'Hfifi.~ Tst~ -40~175 oc 
llit IJ f1vt1*; 9 - r'(l_)ffvt;t!U I) lOmmJ;.U:::/lJl.tit.:R.(""C'(l_)i/fil.JJf:il>iit~290° C-e 5 #tlP:I 

r-:.M~~7->$. 

Caution : Lead wire temperature of any position especially closer than lOmm from the 

rectifier body must be Rept within 290°C for 5sec. maximum during the time 

of mounting this rectifier 

'il~l~tM~~ Electrical Characteristics 

Characteristic Symbol Test condition 

-1;!-fu!l](ll!fl'm'.EE~T VFM lFM=3A, TJ=25°C 

-1;!-lullJli"lf!~VfE lRM VRM=Rated, TJ=25°C 

m'fle:ffl(I_)~ V - f~IJ:.'7J'7.Afffi.t I) 5mmtlP3~rl!Hft.1:1,,-eT~1,'. 

Lead Bending 

I Min. I 

~ 
5mm is the minimum to be kept from the rectifier body when bend the Lead wire. 
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Unit in mm 

JED EC 

EIAJ 

TOSHIBA 3-7L 

Typ. Max. Unit 

1.0 v 
10 µA 



3BZ61 3DZ61, 3GZ61, 
3JZ61, 3LZ61, 

E 
~ 

ll1! 
~ 
lfil 
~ 
{4' 
~ 
-jl[ 
ljll 

30 I---+-- -

0. 5 t--t-t-t-111--H1'-+-+-f+--l---l--i 

0. 3 ':-_j_...J.__J__J-.___L..__J__J.__J__J__J 

0 0.4 0.8 1.2 1.6 2.0 

200 

180 

160 

E 140 

~ 
120 

1!!i 
~,!! 100 
lfil 
!!£ 
t4i 80 
;\!;; 

: 60 

120 

60 

40 

20 

40 

20 

0 

i;11dt'f/11Ji11'.EH'*T Vi<- (V) 

Ta Max-Io 

1 JjLfg'J"i!li Single Phase Half Wave 

1 JJUJtMi Resistive Load 

~ _L 1) - V;j;j(V'J1':<" =lOmm 

\~Lead Wire Length=lOmm 

Ht,~ I± 
1\ ~ ] 
T\ . -... '.1--. J I 

- If\ '< 1'~ I t -...; 1'..: "'.0'1 t-+-

1 \ ~ -r K .-: 0, 
Oa +-t-

1---1-+--1---+-- -_tsl~' ::Sttz--1 
· I I ~ -~ Ff+- 7' ') / ~ l,l;jk_ ~ ~:;;,--1---L__ ] ht-
+-·;1~;r7;,f'1n1M~, , 

, -- Pri~ted Circuit ~--j-tt_--- -
~:f+rard Ar•• -Xffi \ -!----'--

0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 

'l'!'J'!.~ifit·~if.1. Io (A) 

Ta Max-Io 

3. 2r--+l --t-+---+-~-+--­

- -!---t-----+-+-----+-+--.£.A---V:___:;:_::_ _ _j___L___j 

?.;: 
ti: 2. 4 t---+-+--+-+--

-, 
0 .8+-+-1'74---+-+--+-t--l-.....+-1-_L__J 

---;---+---+-----+---t------+--~i_ -+--!-

1201~--,.~~~~~~~_,.....-.--.,---,--,.-]-,---',.--., 

_i 
1001--l---l-+-+-+--l--+-+---+-+-+-l--H.__--+t-r--f-::±-l 

,__ i-r- l 
~ soi----+-+-+++-H-+*"'f--'-.1--'--'---'--'---"--I 

l--~-4--l---+-l---.v',/'-lv __ .I---+- t M· r. I, ... 
it\- 60 v :I I 1 
~ V IF ' ~ /_:,_fF·.w 

~ 17 ~a.l a=i!f;ilttf~ i:\. 4011--+-<-+-+-+-+-+-+-+--+--l a : Conduction Angle 
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1--+-+-+-+-+-+-+(f.:l:) 1FJi~:i~t1i1Jff,~'(/)~*--.!~!1'.:f1ftlfit'-'Ji): 

201---1---1--1--1--1--+--+- \.E:i, ·,i,:;>tV'J;#iillff!i'. t ') :·J.;-10 
1, tt.;;, :•1'i'n1tJid' ,:. m J;t.\'·!1:iill 
;j\(V'J''l'j!ri1Wd1li::: ·Jlt i: -Cf' c ,, 

0'oL-L-2~0_L_4~0-~-6~0.....L-8~0.....L~l+00,,.J-~1~20;:-'-~1~40"""'"'°'1~60,,--J.-.-Jl80 

'.@:i!:~1'lll'i\'V'J~iffifll a (deg) 



Rth-a-Lead Length (Typical) 

10() t--t-+ -~ - -R-- -- --+--f-+--l 

90 I' -<frJIA'"f· L, r-1- -1--+- -- -N----11>. .... ,,~. -j-
s() No Heat Sink-+-

J:::; J--..J 
701--+-+-+-+-+-+-r-t-+-+--t---f"'-or---t:-lr-t-1 

2. 60~-+-+-l-+-1--l-+-+-t-+-+-r-t-+-J 
f-f-+--t--+-t--t-t--1-- - -- -- - l---t--il---

J 501--+-+-+-l-+-1--l-+-+-l--t--t-\-1-t-J 
f--'-1-1-+---+--+-t-t--r+--+-t--t,.....,--~ 

~ 40 k:r i: f-t-+--t--t--t-- -+ ~--+---'- r-----r-
30 .d-"" !!f;l•Jt:J..:Ji',c~l1.d.em~,H 

1--+-+-+-+v-*"'t--i---1rJnfinite Heat Sink -I 
201--+-+-++-+-1--l-+-+-+-+-t-t-1-+-J 

1-+-+-t--+-+----t-- f-f--1--1-+-t--l--t-H 

101--1-4---+--t-+-+-l--+-+--+--+-+-t--t-t--'I 

OOL..J._4..___'---'8--'-~1~2-'-1~6:--'-~2~0-'-;2~4__,__~28;-'""-;:,32 

IJ - I' Cl) 11: ~ L (M) 

3BZ61, 3DZ61, 3GZ61, 
3JZ61, 3LZ61 

lsurge mu Characteristics 

120~-~-~~~~~--~-T-~~=-;~0~-,~,~,~~ 

lOOE ___ f- - -+--- --T--Non-Repetitive 

< M~-1--11- ---1--t-+-i--

J r---~-
4" ~ 
~ 60 f'~ 

-1~·t---+--;~1--H 

r ---- -~l---1~~lS'o"J_;:+-+--
40 ~·-,...,~-""lc~~+-+-+-+-+-t-H 
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%~ 
-- -- ----- - -- ----- ...... 

20.__ _ __,_ _ _,__,__,_,_-'-''-'--'-,----'---""~'-'-'--'-'-~ 
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50, 60Hz!UA:n1J111-tt 1 ? 1t-l& n 
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6CC13, 6CD13, 6FC13, 6FD13 
6GC12, 6JC12, 6LC12, 6NC12 
0-JR~;)j-~1') 
O General Purpose Applications 

• 3f;Jey~VfE'i11VIE: Io=6A 

• 'ft-A.,l!lli:lf!1ilt.EE: V&M=l50-1000V 

~ IJ :::i ::.-ttM::Ji~~·~~T 
SILICON DIFFUSED JUNCTION RECTIFIER 

Unit in mm 

f 

• 3(tltf:f;Jll::Q)7. ~.,, r ~ 1' 7°-C-i'°Q)<:, IAlli?!lmQ):l/?!Mt.cftQ)~fttc.j!ij;U: 

i'"./High Reliability under the extremely hard condition as 

utilizing hermetically sealded stud structure. 

~ 
I 

-~~~ Maximum Ratings 

Characteristic Symbol 

6CC13. 6CD13 

6FC13, 6FD13 

'It A.,.f!&~'il.EE 6GC12 VRll 
(TJ=150°C) 6JC12 

6LC12 

6NC12 

.>f;fey~VfE'i11VfE * lo 

'ft A.,.f!& 1 -iJ-1' !11v-if" - ,;';11VfE ls urge 

1Ji!:ff-ilill.Jt: Tstg 

trlf# r Iv !1 TOR 

Rating 

150 

300 

400 

600 

800 

1000 

6 

200(50Hz) 

-40-150 

40 

Unit 

v 

A 

A ---oc 
1-kgcm--

JED EC 

EIAJ 

TOSHIBA 2-11 H 

7 !1 t ~ ~ f:J: AC23A ~i@iffl 
Mounting Kit No. AC23A 

* :i'Ji#L:t.> .!: lf~~~f;U/Resistive and Inductive Load. 

t1Unl:¥l~~ Electrical Characteristics 

Characteristic 

'It A.,.f!&fl~'i11EE~ r 
'It A.,.f!&~'i11Vft: 

•, ~ f-
10.7¢Max ~ 

MSX0.8 

JED EC 

ElAJ 

TOSHIBA 3-llD 

7 !1 t~ ~ f:J: AC31A ~i@ijfl 
Mounting Kit No. AC31A 

Test condition Min. Typ. I Max. I Unit 

l_l_FM_=_6A_, _T_a_=_2_5_0 c------1------l-11.023 I- myA 
V&M=Rated, TJ=150°C 
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7.2 

6.0 

~ 4.8 

2.4 

1. 2 

0 

+-
+-

0 20 

lo-T. Max 

-1'0· ,,_, 
+_, 

ts l'\+o 
~ iRs~/.i'. 

b..."J.c-1 ~-1/ 

JJ l"' 

1' 
---
~-l. ~ 

l"'i 
~ 

40 60 80 100 120 

Jlill!llilil.l'l' Ta ("C) 

~ilflf"10)~if. 'illilEfliHi70%~T"t.' 
ct!P.m<t.:.~v'. 

140 

In the capacitance load, 70% current 

derating is recommended 

I-·+--"- -~I ;-1 

~! 1--1--H-Jr-~~ 
6 

~-'--1--+---1-------J---+---+--ll---+--l--I--

J'!l 4 l----i----l-_____,______,_----+----+-l-7' I -

= '-----'------'-----'--___,______,___-+---1--ll-----l- ,__,J_ -'----'----' 
ilt lf f 

lit 1-- - _ _, ___ ,~i--1--1- - 1+-----1--
2 J 

'~~+ <-yfl_;lt -:=:= 
0 0.4 0.8 1.2 

JIJ.'lpzyJilli1!LJ± VF ( V) 

160 
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6CC13, 6CD13, 6FC13, 6FD13 
6GC12, 6JC12, 6LC12,, 6NC12 

lsurge Max. Characteristics 
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12CC12, 12CD12, 12FC12, 12FD12 
12GC11, 12JC11, 12LC11, 12NC11 

~ IJ ::::J /iltfi!l:tif~df~fl~jlt~T 
SILICON DIFFUSED JUNCTION RECTIFIER 

o-~11~~;;ttm 
O General Purpose Applications 

• f~~Vlt:~ffit : Io= 12A 

• --lt;\,M~ilt£E: VRM=150~1000V 
• 3(t15Ji1Jtl::.l':>.A 3<,,, F .?'-{ :1c:~;-n, f?i.L:iltli!ml':>}@~id.i:J~l':>N'.1Uc "i:,Jf1HX. ~ 

-t. /High Reliability under the extremely hard condition as utiliz­

ing hermetically sealded stud structure. 

~::k'.iE~ Maximum Ratings 

Characteristic Symbol Rating Unit 

12CC12, 12CD12j 150 
--------~·--

12FC12, 12FD12 300 
----------

-it,z,~itEE 12GC11 Vm.r 400 v (Tj=1so°C) 12JC11 600 
--·------

12LC11 800 
-------

12NC11 1000 

3JZ;lf..:-J~m11m * Io 12 A 

12cc12, i2cn12 
200(50Hz) 

12FC12, 12FD12 

..Jt,Z,~1-it-{ !/ 12GC11 
Isu.rce I 

11-"'T- :YitlJlE I A 
12JC11 

--·· 300(50Hz) 
12LC11 

12NC11 

1*::fHfirl.!l' Tstg -40~150 ·c 
-----

rJiiH ~ 1v !/ TOR 50 kg cm 

* Jl'X;:J1t::to J: O:ii*~~ f,lf/Resistive and Inductive Load. 

'15:<\tf.:J~li Electrical Characteristics 

Characteristic \ Symbol Test condition 
--· 

12CC12, 12CD12l 
-it ,z,J!Jl111Q11t£Efl\f: r VFM In1=12A, Ta=25°C 

---· 

12FC12, 12FD12 

'1t /vJl~~'llffiE 
-I2GC11 IRM V&M=Rated, Tj=l50°C 
12JC11 
12LC11 
12NC11 
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Unit in mm 

TOSHIBA 3-12 

7 !f-t'.-lf" 9 ft AC34 )~~fH 
Mounting Kit No. AC3-l 

Unit in mm 

TOSllillA :J-13G 

1 
1 

7 !/-t'.-lf" 9 ft AC34 '.l'.~ffl 
Mounting Kit No. AC34. 

Min. I Typ. I Max. I Unit 

I - - 1.2 v ---
- - 1.5 

mA 
- - 2.4 



oo!--"-'--'--'-'--'--'--'--'-'--'--'--'-~'\..31._1 
40 80 120 160 

!lillBU Ta ('Cl 

:/if(f.lj!;:IJ t=l.5mm 
llli'll:Ar.f~~~tno%J;l.l'-C~it!Jll < t!.~~·. 
In the capacitance load, 70% 

current derating is recommended 

16------·T 
1-- --- ··----- --- I1---1 

14 ,__._,__---IJ-__ -1--. --11----1-._-'-£;_.,_-··_,__;,.,__._._ __ --+-l -1--I 

12 f---+--+--1--11--1--1--+~ H "' ~ 
< --- -~-- - ~~ -- - --1--1 

.;:: 10 I 

:;)$ - • --t=Jj- -- - -1---1--1 

i : :-:1 _.---=· -:1---=:--_...--'-i--1===11:=:11:-=--·-=l--I: 
-- --- i- - _J[__ -+__; 

12CC12, 12CD12, 12FC12, 12FD12 
126&11, 12JC11, 12LC11, l2NC11 

l•urs• 11u. Characteristics 

soo~-~~~--~~-~-T,~~-sI~o~-T~=J~;T~1l~l~ 
---j-+-- _,_-1--4__,__,_..___ _ _,_J&:k;lt·#~ I)~ L" 

~ 400 f.----1-1--11--11-+-+-;-+-1-+---+- '"' L -it-;:; lltiill. 

.Y 

- 3001.---1----1__;1--+-l--1-1-1-+----+--1--l-+-++++I 
.~ ~ 12GC11 
i I-~+--- - - -++ - --12JC11" --··-I--+ 

~ 200 N 12LC1l ..__+-lf-+-++-H 

-11'! "'-.j -+-+-H ~121Cl1 
• -- b,,_:-_:±-,~-i:;.._i;:Q±ttF~-t--44::t::t:tt!I 
:.\ 12cc12 ~U+t:J:1:::::=~.+...i::I:!lt±J 1 100 f.----+-12co12 + t-
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1----l-'2FCl2 -1---H ·-----1--1---1----1-
1
. -1-++H 

12FDl2 
OL___-1----1--l__L-LIJ...l...l---'--.l.-.l.-1-l.....r...L..L.J 

1 5 10 30 50 100 

SOHzJElY.i!.t;!t.ifnl.1111*: 



15CC11, 15CD11 
15FC11, 15FD11 

~ IJ :::J /:flt'li{(ti~~~)Jit~T 
SILICON DIFFUSED JUNCTION RECTIFIER 

o 13ib.!!1!3i:i5lt§E~~C1.>1±1 ::tJ~iilt~iiltffl O${g, $1Jj)ji!J, &tillll~~ J: u-~~~~iiltm 
O For Automotive Alternator Generators QCommunications, Controls. Measuring 

Instruments and General purpose Rectifier Applications . 

• -tt!Vll&:i:lt!'iltEE: VRM=150,300V 

•Sf;!t]!ii'fmE'i'l!m: Ioo=l5A (Tc=120°C) 

• _,, / 31'f-J" 311' 7' C:-j'-0) C:1ilci111\1tRvc._,, / 31· ffvt L. "L{lf!Jtl-C-~ £-t / Be able 

to mount directly to a fin by soldering. 

~:k!iE'.~ Maximum Ratings 

Characteristic Symbol 

-tt!Vl!Fi:i:lt!mEE I 15CC11, 15CD11 
VRM (Tj=l50°C) 15FC11, 15FD11 

Sf~~m'iltm CTc=120°C) Io 
-l!:" ,{,J'J\ 1 -V- 1' !/ ;t.- -V- - s/1[lJ!E ls urge (Ta=25°C) 

tbfl'ilill.m'. Topr 

flf!;:ffllffi.!.lt Tstg 

~mB>.:1!!4°11: Electrical Characteristics 

il!!:JtlJ::O)i:J::/&'.!fP:tlV Note for using 

1. _,, / 31• NH/ Soldering 

Rating 

150 

300 

15 

250(50Hz) 

-20~150 

I I -20~1so 

1-1 7,;(, j'i:J"''/?r~m"" 21s 0 ct1.rO)lJffi.J'ltc:rrt.i:-?"Lrt:"'· 
Use Tin-Lead Solder, Handle within 215°C. 

1-2 _,, / 31·n:J%!I!vJt-: G-t.:z;.~n,1c~l!](~J& 1J ;;1,;-? -crt: "'· 
Take off Heat Source immediately when the solder has melt. 

1-3 Mctlll1Ji O):,j;Jjt1c 7- ;;( ;1 .,, "\'- 0)~1tR&i;:, i, 'f:ti/lfiJ1tRil::@ L. -Ci,' ;J:-t. 
Sn plated Fe or Cu plate are recommended as a fin .. 

2. az~1tRO)il)t/E 

Unit, 

v 

A 

A 

oc 
oc 

Unit in mm 

1.5¢±0.1 

15CC11, 15FC11 !5CD11, !5FDl1 
1. Cathode (Case} 1. Anode (Case) 
2. Anode 2. Cathode 

JED EC 

EIAJ 

TOSHIBA 3-9A 

:Jilc~1tR~illt'.@-t ;:,~-ft. .:C-O)fi1'P5ld't. ttit, *<HJ'ltvc J:-? "Lti*P3'<'JJ:Jil":n:::k ~ < J'<t.i: 1J £-fO)-C-, ;i!li~~JlX;i'lt <:~b-t"O) 

ii>Wl-WUIU.i:-? -Ci,• ;ti"". 
15CC11, 15CD11, 15FC11, 15FD11 0)])(~1tRO)lf{\JlX;jJ[IUX~vc J:-? -Ci'JC!E L.-£-t. 

Heat Sink designing : 

The thermal resistance of Heat Sink for 15CC11, 15CD11, 15FC11, 15FD11 Can be calculated by following equation. 

Rth(c-a)=Eo-Ta -2.5 
PFAv 

Rth(c-a) ; ~Mt~JlX;JJc:a-~tr1ilc~1tRO)~i\'-M!1m (°C/W) 
Total Rrn including contact R.u. 

PFAV ; ~¥J0111Fi11t:f:r~9':(W) 

Average Foward Power Dissipation 

Ta ; ti:!<PJ:i;,J.,l'ffii.Ifr C° C) 
Cooling Air Temperature 
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,... 
~ 
~ 

~ 

= fii'1 
:ii' 
Ill-

,... 
e 
"' !--
I 
0 

!--

Di; 
..y 
Ill 

. ,,~ 

t< 
I 

.);. 

.!;' 

25 

30 

25 

5 

0 
0.2 

fl 
;ff "' "' i! 

I 
I 

I 

f 7-y I7 
0.4 0.6 0.8 1.0 

**llll'!li±~Jf"f Vp (V) 

lo-Ta Mn 

1.2 

65X65X2m 
1---+--+--+-l---+--t--+---,r- W&-w!ffl --1 

20 1---+--+--+-l---+--t--+---il--Fe Heat Sink'--1 

15 

10 

5 

0 
0 25 50 75 100 125 150 

•1'~i''.f!'.11'1llll~ Ta ("C) 

Tc-Ta-Area 

80 

60 

40 

20 

0 
0 20 40 60 80 100 

lttf&:il<OOlt (cm2 ) 

Surface Area of Fe Heat Sink 
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16 

12 

0 
0 40 

15CC11, 15CD11 
15FC11, 15FD11 

lo-Tc 

I'\, 

\ 
\ 

Ii 

80 120 160 200 
"r-7-ll Tc('C) 

lo-Ta Max 

I I 401X4~2mm1 -
l--+--1--+-+--i-J--r---i-- ~J,:f/Hil!ffl 

201--+--l--+-+--i~-l--t--i--Fe Heat Sink-

o~ 
0 4 8 12 16 20 24 

lJZ~!lfl.t'iltlt Io (A) 



15CC11, 15CD11 
15FC11, 15FD11 

20t--t--t--+--+--+--+-+--+--+--+--+--I 

+-·-+--l--+--l--+--l---1---l---l---l---l 
o.__,__.__.__.__.__'--.__.__"--"---'--' 
0 20 40 60 80 100 12() 

111<tHUfii~ (cm') 
Surface Area of Fe Heat Sink 

lsurge Max Characteristics 

< "f\: 250 

" ~ 200 
..:: K 

~1lllli.il.ttii6~ 
Peak L 
Value ~ ~ 150 

w 
;:-
1 100 

*' 

-668-
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0 
1 

~ b 20ms 

-.;;;:;::::: 
-- -- 'Fi- -

3 5 10 30 50 100 300 500 1000 

SOHzi!~i:on!JU-it-1? Jvii& n 
Cycles at 50Hz 



~ IJ ::I ::,;~M:~%~fl5lf ~T 
SILICON DIFFUSED JUNCTION RECTIFIER 

22CC11, 22CD11 
22FC11, 22FD11 

o~~·~*·~~~w~~•~•m o~~~~.tt•~~~u-~~•fl•m 
1 O For Automotive Alternator Generators O Communications, controls, Mea-

suring Instruments and General purpose Applications 

• -1±/vJiJ'\i~'ifhEE: VRM=150, 300V 

• "f:V-01~VIE''fi:VIE: lo=22A (Tc=120°C) 

• "/ 7"H3' 17··-e--rl7)-e}J'x:~r!&fc."/7·f,Ht L C:{J!'.Jf:l-i::·~ -:J:-t. /Be able 

to mount directly to a fin by soldering. 

~:;k::'.lE~ Maximum Ratings 

Characteristic 
22CCi1 
22CD11 

-·22FC1l-
22FD11 

"f:V-"J~lJtE'~:VlE CT o = 120 ° C) 
---iE1J]( 1 -+T 1 !I ;v-tf-:=--;;'i\:tVIE 
_C}'_a=25° C) _______ _ 

Symbol 

VRJ.{ 

I Io 

I 
ls urge 

Topr 

~~!'.l":l~tt Electrical Characteristics 

Rating Unit 

150 
v 

300 

22 A 

350(50Hz) A 

-20~1so oc 
oc 

Unit in mm 

JJ<:DJ;C 

EIA.T 
. TOS-IJ_IR_A_3---9A------1 

Characteristic Symbol Test condition I Min. I Typ. I Max. I Unit 
------ --------c-----T-------------~-----'.---~----~--

-J± J\,, JiJl/l!r{'i-l,'.fE~~ f VFM hM=35A I - i - I 1.2 ! v 
-l±/viJJlil££'~lJtE hM VRM=lOOV --=-1----1~1-~;A 

{y~Jfl J:: l7) l£Jjj;4jpJ{/ Note for using 

·" / 3'' Hvt /Soldering 

1-1 ?-./(, ~rt" /:!t'id:'.ffl"'· 21s 0 ctrrl7)f/i;If:!£--C-fit.i:0--C < t~iE"'­
Use Tin-Lead Solder, Handle within 215°C. 

1-2 "/ ti"n>i.i.iJHtt~ G-t ~-\"n•tc.tMJJ;t-a: l1!Z 1J -:.&0 -cr'l!: "'· 
Take off Heat Source immediately when the solder has melt .. 

1-3 1i!z!1!N1i<7).f~'i<!(r:. ?-. ;(,., "'+ <7)~J:l!:Z;lti 0 "'vH1'lf!£t.J'J@ vn, 'i-t. 
Sn plated Fe or Cu plate are recommended as a fin. 

2 1.&?!M!i l7) fb!'.% 
1ilcf}\flii'<l:r&7E-t 7-i~-ft. -t-Ni'r:&P5f:{1t:, H~t Mlm'.lc. J: 0 -c~:&P~!f':n'*~ < !!4t.r:. IJ '1:-tl7)-i::·, )ID·,~~f-Mli:J1L--C:·:;.l(:b-tQ) 

iJ~tl'i f91Jrc. t:c -? c:", ;J:-t. 
22cc11, 22CD11, 22FC11, 22FD11 l7)Jj{~\jjjll7)f,,/\:J;!&:j)'LfifJ(J.-\;IC::.. J: "'.)--CV~% L ;i:-1-. 

Heat sink designing : 

The thermal resitance of Heat Sink 22CC11, 22CD11, 22FC11. 22FD11 Can be calculated by following equation. 

Rt11(c-a)=__l§_O-Ta -2.0 
PFAv 

R1h(c-a): }~~ikW.1:J:!&:JJt~-2ttrl.ili:i\'l\{)£l7)~~\:t~:LJ'c (°C/W) 
Total RTir including contact Rm. 

PFAV : 3JZJt:JJl[(j'~JJ1f.\:9--:(W) 
Average Foward Power Dissipation 

Ta : tJ';:l<P.PJ(\bllllt ( ° C) 
Cooling Air Temperature 
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22CC11, 22CD11 
22FC11, 22FD11 

32 

lL :;;7 
251--+----1---4----1--q T 

~J_ 7 
<20r-+-+-+-+---+1-~-+-~I-1-+-1--1 
• !;: 

~ 151--+--t--+-+-ll-+--..jl._--l--l--l 

; I 
I IOf--+--+--+-+~I-l----l-~'l.J---1--1--1 

5 r---t--1--1--of--f f---1-1--ft-+--l--I 
I f 

O~J.......,~.....-1~V-...1.~~~J7-1.--1.__JL.J__J 
0.2 0.4 0.6 0.8 1.0 1.2 

llJl'*J1Ji'i1l[!E!llfr VF (V) 

Io-Ta Max 

T T 
65X65X2mm 

. .... 

t---1---ic__-1---1--1---1--1- IB!MIH§!'ffl ~ 

Fe Heat Sink 
24 ,..._ 

~ 
~ 

l!S 16 
t'....... 

Jlml 
1% 
~ 
ii' 
fl-

8 

0 
0 40 80 120 160 200 

PFAv-Io 

0 4 8 12 16 20 24 28 
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32 

24 

0 
0 40 

Io-Tc 

~ 

80 120 

7-;r,jJ;i./Ji<. Tc ("C) 

lo-Ta Max 

I 
\ 

160 200 

32~-----------T---r--
40X40X2mm 

!---+--!---+--1----1--1---+- i:tt!H§!'ffl -I 

Fe Heat Sink 
241----+--l----t--1---1--1---1--1---l---I 

~ ~~-'-__,4~0-'--~s~o__..J'--~12~0___J~~16~0__..J--=-'20-o 

:liit/ili~'f:&')ljjll!lilil.!l'. Ta ("C) 

Tc-Ta-Area 

30 o~---o"20~-4.L.__o -'--'60--'--s-'-o-'--'10-o ..L_J120 

}J'<fBi~llilfJl (cm2) 

Su~ace Area of Fe Heat Sink 



L.urgo Max Characteristics 

6001~~~~---,----,-,--r-rrffirn-ff---i~r-rn1 "T"T1 

50011---+--+--H-+++++-~-+--'---'"--'-'-~~_._~~"'-tffi 

< ~l!titi.t~{;-/\ /\ 
40011---+-+--H-t+ttt--p0ak Li::f \__j L 

j <---+-+-H-+++++--Value \]i;' I 
l!5 300~ 20ms•~~~-.-+<-+t 
~ 200 "b. 
I 

*' --i-.. 100t11timt=Etttttm::=t:titti~ 
0 '---'--3~_,,,s-'-'-'.J.J-10=---"--=3.,_o "'"'s*o_,_._,,1c=-oo=--.........,3'""00::-'-;:cso'""'o~1000 

50Hzilil•Mn1m-it 1 'l 1i.-if& n 
Cycles at 50H z n 
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22CC11, 22CD11 
22FC11, 22FD11 



25CC13, 25CD13, 25FC13, 25F013 
25GC12, 25JC12, 25LC12, 25NC12 

~ IJ ::J ~~'ltU~~MJl;.iUFf 
SILICON DIFFUSED JUNCTION RECl'IFIER 

0-~~~fli.iltffl 
O General Purpose Rectifier Applications 

• -tt!V))Jl.i!t".'11.!'.EE: VRM=150~1000V 
• "f'-:JtE!J\(';mE~i5lE: Io=25A (Ta=50°C) 

•](C\'i','tJ'li::ll).AJ1"' F311' f-e--ttJ,GJ1\itiUJitlll)"ilJJ''il'd.i:~:!f.\ll)m:11:::.1c<i,i11H:U: 

--t /High Reliability under the extreme hard condition as utiliz­

ing hermetically sealded stud. 

•1.&;l!/\7 1 :/f;l:. VG-207B iJ;j@Jfl~h'i-t/ Available Heat Sink VG-

207B. 

il::k:IE:ft Maximun Ratings 

Symbol Rating Uriit Chara•teristic I 
-!-----

1 25CC13, 25CD13 I; 150 
125FC13, 25FD13 . 

----·---· 

300 

'!¥~!;~;~~ I ::r~~ ··---1 
25NC12 I 

3fL:Ley~15!E·~lJIE (Ta=so°C) j 

25CC13, 25CD13 

I ---··-
25FC13, 25FD13 

-it ;Vj)Jt 1 -!J-1 !/ 25GC12 I 
/J,-lj-- :/'iltlJIE 25JC12 

25LC12 

-------

VRM 400 v ·-------
600 

·--~--·--

800 

1000 \------Io 25 A 
··--------------

300(50Hz) 

Is urge A 

600(50Hz) 

25NC12 

f*:ff:tlfil.llt 
·--- I 

Ts~-;---- 1--=40~~1---~C--
.. ·--1----·---- .......... ---

TOR I 50 I kgcm 

Note : ~:J1C:to .J: V:[W~jr,J_{iJ/Resistive and Inductive Load. 

~ml¥-J~·ji Electrical Characteristics 

Characteristic I Symbol I Test condition 

_-tt_!V_lll{ __ ll·~-.-~-EE-~---~------1__!~~--_ _l_~,,M= 25A, Ta= 25° C 
25CC13, 25CD13 
25FC13, 25FD13 

-it IV11Jiilft't!ti5!E 25GC12 VRM=Rated 
Tj=l50°C 

Ur.iit in mm 

M6 

TOSHIBA ;J. JZ 

7 !/ t->T ~ fj: AC3~ "i::)ifilffl 
Mounting Kit No. AC34 

TOSHIBA 

L:nit in mm 

l 
1 

7 !/ -t->)- !J lj: AC34 <!:il!llffl 
Mounting Kit No. AC34 

I Min. I Typ. I Max. \ Unit 

- I - 1.2 i v I 
I I 

- I - 2.0 

--=--1· mA 
- 6.0 25JC12 

25LC12 
'· 25NC12 

--~-\f~--·Vi:-*---··-·--···---- i Rt-h--c -·-:- -·--·----------
--·-1 ____ I ' ------- I i.8 ·c;w 

* Junction to case 
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lo-TaMax. 

25rs JI. 1'1.. J. I I TI I :I 
H---1".H-~-t'I. ~~-i~--t::r-1-1-H 1ooi:1oox 2~ 

h. rs -L'\.~ ;,,~Jt;:~tfi~m 

m, ......... .......,_,._h..,......~~~~~A:~~.1....1--1--1-1-.j-l-4--1~ 
1). 

~ 15 r\I\ 
~ ~~ 
l!;l rs ... 

~ ~ ... 
of::: D 

~ "3 10 b.. 
~ Kl\\ 

K: ~ 
K ~' 

5 1"' 

1"' ~ 
~ 

0 fl.I 
0 40 80 120 160 

iUllU Ta ('C) 

40 I 
35 

30 
T;=l50"C 25 

;:"=. 25 

0 

5 rl IZ 
0 _L1 l.21 

0 0.2 0.4 0.6 0.8 1.0 1.2 

-~JlllillEEl!tr flF (V) 

25CC13, 25CD13, 25FC13, 25FD13 
25GC12, 25JC12, 25LC12, 25NC12 

lsnrge Max.(Characteristics ) 
()OQ r----,---.,--.,--,.-.,-TT,-;-----,-~~..,._,,_,...,...,.., 

~--+--t-1-t-+-++H---+-T; = so·c 1= J; it<> 
f-'L\~-+-+-+-l-1-H-++---f-Ji>lJ:ii'f'.ft'.h.¥: I) JI! L 
--\.~-t--+--+- >-+-+-+-++--+- ;;. L ->r-;: 'itlfic 

~ 500 r---"~-+--t--+-1-t-+-+-++----+-.....-....,_,_,_,....,-H 

~ . 
~ . 

..:; 
4001----1-CS:""""'t-t-l-t-t+t+---+--t--t--H-t-IH-I 

';) t-2SCC13--1'r--+-+-++-H-l--25GC12-•---+---t--+--+-;-+-1 

j. 300 ==~~~:!! "1" ~ ~~~~:~ -+---+---t--+-t-;-+-1 

~ eFO&: mC12-+-+-+-+-t-+H 

~ ~ ..._ -4._~-I~ 
i 200 1----1--r-1-"'~o::'T--l-++-H---+--+-+-+-+,...-M~ 

--i-
1001----1--f--+-l-+-+-1-H--- --- --t·-i-+-t--t-tt 

i. a s w ~ w lOft 
soHziE~~r-nl<>tI'PJJnJ!fc 
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,l50lD11, 150ND11' 
1500011, 150TD11 
O~:tJf!~m 
O High Current Rectifier Applications 

• -!tA.,.l!fl~'llEE VR1o1=800~1500V 
• SjZ;lt}!!ifl'!iE'i!Uift: lo=150A 

• :itii Weight=435g 

~ IJ :::J :,...~fi!!:~~~~~-~-T 
SILICON ALLOY-DIFFUSED JUNCTION RECTIFIER 

Unit in mm 

·1Dl~7 -r Yl:tVG-216;iJ\~ffl~td:i"/ Available Heat Sink VG-216 

:§::k~1'& Maximum Ratings 

Characteristic Symbol Rating Unit 
150LD11 800 

-it A.,Ji~'llEE 
150ND11 VRM 1000 v l50QD11 

--1200 ____ 

150TD11 1500 
150LD11 1050_ 

~til!'.-lt A.,~f;'.EE 150ND11 VRM 1200 v ( < IJ jg Us: L-<5ms) 15oQD11 (non-rep) 1500 
150TD11 1800 

SjZ;lt}!lifl'!iE'llVlt (.~;f§¥:-illl) Io 150 A 
---··--

4500(50HZ)-
~-----

-it A.,.l!fl 1 -tJ-1 tt 1v-tJ-- ;;mV!t: ls urge -4900(60Hz)- A 
-----

mil-fl!lmm: TJ -40~150 ·c 
--

fli!:ff:iffi!.m: Tstg -40~150 ·c 
----
~-H !· 1vtt TOR 340 kg cm 

tlUlC'latJ!li\fM: Electrical Characteristics 

Characteristic I Symbol Test condition 

-1<t MJillllfmEE!llf: ~ VFM ~~500A, To~25"C ---
-lt lvliJi~·m111t IRM ~M=R~~ed, TJ=150°c 

-----· 
~m;#c* Rth-C 

* Junction to Case 

150"'-

~ 

Oi--r~--11-----tl---l---l---l---1---1---1---1----t-~ 

0.6 J.0 1.4 

lill~llli!lt!E f/F (V) 
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I 

JEiJEC 

E!AJ 

TOSHIBA 3-35A 

7 t'-12:-it ~ f:!: AC52 ~Jliiffl 

Mounting Kit, No. AC52 

Min. \ Max. Unit 

- 1.28 v 
-----

- 15 mA 
----

- 0.22 ·c;w 



300~~.,.-,-.,.....,-..,-,...,-,-,...,r-rrr,,-TTTT-rn 

!-+- --LLLL-L--l-44-l-l-+-11-+-l-+H-+++-H 

250>1-1--1-l---l-l--l-l--1-+-+-l+t++++++t-H-+ti -H-' l_LLLLLL_.J_J__J_J.__;__i~-H--1-l-++-H 

LLLLj_j__J__f-4-J_-J-l___j_jl-+-H:--H-++-f~ 

JO 0 

~ 
0 I'/ 

~ 
oW>" 

50 JOO 150 200 250 
'J'Jqli[li'Jlti\[ le Av (A) 

~i.m'.$1lU1Lttott 

Transient Thermal Resistance (Junction to Case) 

0.25 

2 7 

-? 
5 

7 

J 17 
7 

7 

5 

0 
.1---j 

O.OJ o.03 0.05 o.J o.3 0.5 l.P 3 5 10 
llil' IJU (s) 

150LD11, 150ND11, 1500011, 1501011 
lsuro:e Max. C~*jif.li' Rated Load) 

~ 4000 ~ 

:i 
11![ 

~ 
M 
~ 20001----1--1--+--4-i-++t+---l--+--+-+-H-+-H 
I 
t-

O>L_ _ _L_.!_J_Sl_L..J....LLJLO--J._~3~0-L..~501,-1-..W..~10~ 

50Hz:iElt'!'illi.;!;!;'iO!J:lmll: 

Ta Max.-IFAv (iilctill7 -c :/VG-216{~J§I~'/ 
Heat Sink VG-216) 

150~ 

~ 
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150UC11 
O!l::t.Jfl~Jft 
O High Current Rectifier Applications. 

• ~A.,JOO:lf!mEE vRM=16oov 

• SfZ;Jey~V!EfliVIE Io=150A 

•m :fl Weight=240g 

~ IJ ::i ~ttti:~~iii~Wfl$;l;«7-
SILICON ALLOY ·DIFFUSED JUNCTION RECTIFIER I 

Unit in mm 

• :J&lli!l7 -1 :/1'1 VG-216 ti>j[!!j.ffl~.tdi" /Available Heat Sink VG-216 

I0.5:1'±0.5 23.SMax 

Anode 

~~-

"° -+! 

•::*:~:!'& Maximum Ratings 

Characteristic Symbol 

~ A.,JOO:lf!mEE Vmi: 
~tlt~ A.,!!fG!ft:flUE VRM 
(< t) ;;g L..t.i: L.<5ms) (non-rep) 

SfZ;Jey~VfE•VIE Oli:ffi~7Ill) Io 

~A.,Jifl 1-tJ-'1' ?'Iv-IT- .YtliifE ls urge 

~ittmM!l: TJ 

~:ffM!fr Ts ts 

~ttltr 1v ?' TOR 

-~~!l:i\=M: Electrical Characteristics 

Characteristic I Symbol 

~ A.,JiflJl~tlEEll~fF VFM 

~ MJG!ft:tVIE IBM 

lll!lg;Jft* Rth-• 

* Junction to Case 

Rating Unit 

1600 v 

1900 v 

150 .A 
3300(60Hz) 

A 
3000(50Hz) 

-40~175 cc 

-40~175 cc 

340 kg cm 

Test condition 

IFM=500A, Tc=25cC 

VRM=Rated, TJ=175cc 

DC 
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JED EC 

EIAJ 

~ ~ 
~ 
gj 

TOSHIBA 3-358 

Min. Max. Unit 

- 1.4 v 

- 20 mA 
- 0.33 ·c1w 



:::. 

300 y 

Ld{ 
= 100~EEEE~EEEEEEEEgS ~ [Z I 50 i---l--j'--f---J-IZ-~-¥-+JlfL+--1--1--+-+-+-+--t--1--t 

30 

I/ / ]iL.3.....L-OL.5....lL-OL.7.....LI-OL.9.....L.-1~.l-'-71~.3-'-71~.5,--L-71~.7-'-.-;-""'l.9 

llJ.llllfJ!Wi'ill±~T Vy (V) 

Tc Max--IFAv 

160 ~ 
E 1\-~"-
" 140 t---+---11-+ \l-'~Y'<f---+~t---+---+---+----+---+--1--1---l 

E- \ \~ 'b.. 
~ 120 [_S_ ~ ~ 

~ 100 \~ ~ ~ 
~ 6.p 3.P ,\ l<f> ~DC 
~ ~ 

801---1--l---+---+-l+-f-.l.-l-+-1--l---+---++-l-1---

60'---'-----'---'--'-_1.J.-l......LJ.--1.-'-----'---'--'-....!....-'-'--o 40 80 120 160 200 240 280 

Purge Max· C'.iE1*1l.w Rated Load) 

4000 t----+---t--t-+-H-+++----+---t--t-++-t+-H 

~ 30001-<:::---+---t--t-+-H-+++----+---t--t-+-+-t+-H ... ---.,.__ 

10001----+---t--t-+-H-+++----+---t--t-++-t+-H 

01~--'--~3~-'-5--'-'--'-'-1~0--'--~30~-5~0-'-'~100 

50Hzifil!Jii'P1Jn-it 1 :7 1~fl: n 
Cycles at 50Hz n 

150UC11 

ol/ 
0 100 200 300 

:q'-t!i]J!Jlj\1i'.ii lFAV (A) 

Ta Max-IFAv (.i:li;j'!F¥i&: Single Phase Half Wave) 

0 

(aR}/!i7 1 :/VG-216~ffl1*) 
Heat Sink VG-216 

25 50 75 100 125 

i§i.JiiW!~Vttil11 

150 

Transient Thermal Resistance (Junction to Case) 

0. 6 .---,--,.-~..,..,...,.......-,.--,-,.-.,...,..,..,.,.,..--,-..,--,--rT.,.,.,.., 

0. 5 t----+--+-+++H+t---~--+-+++-H+--t--+--1-H-t+H 
~ ---.. 
E o .4 ,___,__,_......_... ................ _l--<-+-s++-1-+++---+-...,......,~+-++H 

£ o. 3 ~--+---+H-1-4-1-1-1.+--1---1-H-<-++++----+-+-H·+: -++H 
.,,? I 

~ p 
lli! o. 21---++++++++l---IH--t-H++t+-+-t-_i----:bffH-H 
~ l------t---+--+-++-t++t----1--l--+-H-+++r-~~s.-t£'~+~--H++1~ 
lll1 v 
!1ii 0.1 f--+-t-+-l+Hf.H--Hrt::PH-l'ff---+--Hrl-t+H1 

t--+-+-" 
ot-

1 3 5 10 30 50 100 300 500 1000 

Time (s and ms) 
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250UC11 
O'ili::fJJl5.iltJfl 
0 High Current Rectifier Applications. 

• -l!:"A.i!!H~'mEE Vm.i=1600V 

• ."Sfl:ley~V!E'mii!E Io= 250A 

• 1R;1: Weight= 420g 

y IJ =.! :..-ilt'ltX.g.~~.g.~Jl5.ilt~T 
SILICON ALLOY-DIFFUSED JUNCTION RECTIFIER 

Unit in mm 

• :l.ilc~P .-r :/li.VG-204ilt~Jij ~ tt. ~ i" /Available Heat Sink VG-204 

:a:*:~*& Maximum Ratings 

Characteristic Symbol Rating Unit 

-ll:A.ID'.l~ll'.EE VRM 1600 v 
~l/t-l!: A.AA~ll'.EE VRM 1900 v ( < I) jJ& Lt.I: L,<5ms) (non-rep.) 

3fl:ley~l5fE11'.l5fE ($.;f§~tBl) Io 250 A 

-l!: A.AA 1 -if" 1 !l Iv-if"- $/'mVIE Is urge 
5500(60 Hz) A 5000(50 Hz) 

f§€ttf:fl:ltlffi.li: TJ -40~175 oc 
JEDEC 

-l*ff:tlffi.li: Tstg -40~175 oc EIAJ 

~fTVf} Iv !I TOR 610 kg cm TOSHIBA 3-40E 

m!~~*''M: Electrical Characteristics 

Characteristic I Symbol Test condition Min. Max. I Unit 

-l!: A.ID'.lllliUlEE~r .VFM IFM=500A, Tc=25°C - 1.4 v 
-l!: Mfi~1tVIE h:r.i VR:r.i=Rated, TJ=l75°C - 30 mA 

~1Ji:ffL* Rth-e DC - 0.23 °C/W 

* Junction to Gase 

.1 
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"'2=1~ 5001--+-+-+-+-+-+-+--l---l--~~~+--+-

300 ~ 
l-1"" 

i 100§~!§~7~JL~~~a~E3~!3 
I so1--+-+-+-..__.u..__~rt-1-+---1---1---1---1---1---1---1---1----1 

30 1--+--+--+-->Ll,__7_-1--..... lf_.__,___,__..___..__._--+---+----l--J 

10 '--'--'---'-'--~ '--'-L..J] '--'---'---'---~'---'--' 
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lllllliiJ~'<ltl±Jilf<T Vy (V) 

Tc lll•x -IFAv 

~""""'c-+--+--+--+--+--+--+--+--+--+--+--t-~---+-
160 - ~ 

~ 
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'l'JOJ!mll!'.i:!t IF (A) 

lsurge lllax· (:iE*&~f.i Rated Load) 
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14000 ~~ 

20001-----+----+---+---l--+-+-+++----+----+---+--+-+-+-+-H 

I 1------+--+---+---+--T-+--+-~+----+--l---l-+--+--f++I 

1000,___-"----'----'_,__,__._--'-.'cL----'--~---'-~-l.-'--'-"-' 
l 3 10 30 50 100 

50HzxUHnJm-!f 1 '7 Ji.-J& n 
Cycles at 50Hz n 

250UC11 
PFAv-IFAv 

3~ JZ 
I/ I l 300 1-64' I I 

f--+- - -- - W--1--1Z1-- --1---1-

; 1-f--+- r7 7f/- ,/ 
-R I/ 7J 17 i 200 71/ v 
~ gf L-h1'-'-'~'-4-!----+---+-I-~ 

v 
100,1-+--+-_L-IW.-hhA-+-+-l----+-+-+-I----+-+-+~ 

W" 
olL 

100 200 300 400 
-'f"lt)Jll~1!Wt h·Av (A ) 

Ta 111ax.-IFAv (.iji:MF¥-il!l Single Phase Half Wave) 

200 

(:DJ(~7 -r :YVG-204{l!!ffl~) 
Heat Sink VG-204 

;11u~i!it!fi:tn:~·ii 
Transient Thermal Resistance (Junction to 'case) 

0,4 

0.35 

ti 
E o.a 

~ 0.15 

:\'/: 
: 0. 

l!l! 
1 

"' 0.05 

v 
17 

OF--

s ' 
v 

~ 
v 

~ 
•; 

3 5 10 30 50 100 300 500. 1000 
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300EXD11 300FXD11, 
Ofl:h!!$ilflll 
O High Current Rectifier Application 

• -lt/vi!f{~J£ VRM=2500~3000V 

• 3¥-~~VIUl!Vft lo=300A 

• 11:1: Weight=540g 

~ IJ ::::i ~~ft-@j*fi-@j~fiUilf*-T 
SILICON ALLOY DIFFUSED JUNCTION RECTIFIER 

Unit in mm 

• ti5!:i'l!\7 1 :,; Ii VG-204 ;Qt;i@j.ffl ~ h "3: ·t/ Available Heat Sink VG-204 

ft*~;ff Maximun Ratings 

Characteristic Symbol Rating Unit 

-it A,l!l'{l¥£'1t1£ l 300EXD11 VRJ, 
2500 v 

300FXD11 3000 

~Tit-it A,1iJliU!1':1£ 13ooEXD11 VRM 
2800 

( < ~Ji& Lt.r: L<5ms) j_ 300FXD11 v 
(non-rep) 3300 

3¥-~!WEVftf!'.V!E (iji;ffF~iBl) Io 300 A 

-l:!:A,i!f{ 1-if1' !/Iv-if- y~Vft ls urge 
6500(50Hz) 

7000(6.0Hz) 
A 

JED EC 

EIAJ 

TOSHIBA 3-50A 

~ittmi.ffil.!ft TJ -40-150 oc 
~:ff:U Tstg -40-150 oc 
*'1fft1'f r ;v !J TOR 610 kg cm 

-~~~~ Electrical Characteristics 

Characteristic Symbol Test condition Min. I Max. Unit 

~ A,l!l'{H~wtall$ r VFM lFM"=lOOOA, Tc=25°C - 1.54 v 
-it A,l!l'{l¥£'lliilt IRM Vm,=Rated, TJ=150°C - 20 mA 

~;f!f#L• Rth-• DC - 0.11 °C/W 

* Junction to Case 

Tc Maxo-IFAV 

50 

40 

e i 30 

1 

"' 

90 6-1 3 
_m_ r! 

80 
0 lOO 200 300 400 500 

18.s 0.8 1.0 1.2 1., 1.6 1.8 2.0· 

-~*11t1:E·11 ... cv> 
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PFAv-JFAV 

- - - --f-+--f-+-l--l-+-l--1--1--+-o-~ 

-1-f--t--t--+-+--t-t-+--,-fljl.l'fl ~ 
400 38 ~ 

-~-•~--+----~-+--i--+--lf)li--r·~-
~ !-!--+-- -t-t-+-fit'H IJ.L v 
~300 lj_ .k cf 
~ -l-'-•--+--+-+ll-#i--~(H./-~_L-V-t--i--1r--t--1 

~ -1-t1L~--t.1Y-t-l--+-t-,-; 
; 200 r!-rfv 
fl. -++- -1'~17-,,JZr--~:_-_:-_:_;_:-_:-~~ 

100 l-t-f--~-

-t-~-1--t--+-~-t-t-t--t--t-+--IC--I 
o~--~+-+--+-+--+--1-i-+-t--+--i~ 
0 100 200 300 400 

Isurire Max.(~;fiftf,lj Rated Load) 

K f--J---- --

< 60001i---->o,.-+-+--+--f-l-+++-l----l--t--l--l-l-+-++l 

~ 

l!S 4000 
la' 

!~ 3000f---+-t-+-H--H-H---'-~f-· "'-c-1--!-+-+-H-H 

~ 'I' 

300EXD11, 300FXD11 

3001-1-+..+-+.+TJS+-lr++-++++-t-t~-H-HH-H-H-T-t-"l--H 

!\.. ~ 

0~'""'"=0~.1~~0~.2:""-~o~.3..-~o~.4,...........,,.o.~s~~o.~&-~o~.1,........,....o.s 
7 ~ :-~11£tit a .. <•-•> ('C/Wl 

Transient Thermal Resistance 

Junction to Case 

~ r.11 t (s) 
1.._ _ _,..3-,-;5:..,...,.rilrO-....-..,.....,-,-,-rn..---r--r-rT'"'M..,.,, 0.14 

~0 •. 10 ~ 
!::'.. o .os,,..L"--+-+-t-H+tt+---+--+-+-H-t+++---+--+-H-+-+++ 

I 
;: 
ill 0 .06t----+--+-H-++tti---t--t-1-H-t+1+---t--ty-7".l"T-H-t+I 

~ y = o .04.t---+-+-+-1-H.,..,..,.. _ _,__,_,_,_~.,..v--L_,__,_.,....,.........,.,. 

0.02<J----t--t-t-t-H-ttt--::J;:;>"1""""'--!-"t+ttttt--t--t-t--ttttt 
'.i---

oi--
2000!-----'---:!--.a......;;-1-J...J...~----'-.,1.,--'-~U-.J~ 

1 3 5 10 30 50 100 0.001 0.003 0.005 0.01 0.03 0.05 0.1 

llij:ra'J t(s) 
0.3 o.: 

:i!UoHll!JD-t/"1? 11.-~ 
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300LD11, 300ND11, 3000011 
300TD11, 300WD11, 300YD11 
O'l!:t.Jfi~ffl 
0 High Current Rectifier Applications 

• -1;!-A..ilJli]'.!f!tfE VR111=800~20oov 

• -SJZ;Jey!ffift:f!tV!E Io=350A 

• liili Weight=435g 

~ IJ :J :..-ttft~fi-~~-~*T 
SILICON ALWY·DIFFUSED JUNCTION RECTIFIER 

Unit in mm 

• :li!c~ 7 ..r :YVG-204tit~Jlj ~ .td: i" / Available Heat Sink VG-204 

ft:;lc~;ff Maximum Ratings 

Characteristic Symbol. Rating Unit 
' 300LD11 800 

300ND11 1000 

-1;!-A.,il]{i]'.!f/tfE 
36oQD11 VRM 1--1200 v 
365TDI1 1500 
300WD11 

--------
1800 

300YDI1 --2000--
365LD11 1100 

3ooND11 --13(fo-- JED EC 
:)&\Jj£..f;!- A.,il]{i]'.!flfE -3oOQDf1 VRM ---1500--

v ( < l)~L..t.i: L.<5ms) 3601'b11 (non-rep.) 1860 
300Wbll 2200 

f:IAJ 

TOSHillA 3·40D 

300YD11 2400 
-SJZ;Jey!ffift:'tl'.fift: c•m~mo lo 350 A 

7000(6o:Hz;--
-----

-1;!-A.,il]{ 1 -it-1 !I ;J.,-lf" - :?f!tV!E (lOms) Is urge -65oo(50Hz) A 
----·---

~it-Nili/iil.}j£ Tj -40~150 oc 
-·---~--

flil::ffilffi.ll: Tstg -40~150 oc 
--------*ffi# r ,i, !I TOR. 610 kg cm 

-~~~M: Electrical Characteristics 

Characteristic Symbol Test condition Min. Max. ·/ Unit 

_-1;!-_lv_M_l_n&_'il_EE_~_~ ________ l __ vI_RFM_M ___ I_FM_=_lo_o_OA_, _T_c_=_2_5_0 _c _______ 1-----_··-~- ___ l. 4220·-l-m-Av_ 
..f;!-A.,il]{:J:2!11fiff VRM=Rated, TJ=l50°C 

~:l!t#C * Rth-c DC~ :_---o:l31°c;w 
" Junction to Case 
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!0000 r-r-r--

700 

600 

2:- 500 
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i1111 
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-
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-~ 
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-
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-I J_ 1W Il IT -H--J 

t-+--1 1 IT D. _(\_(\_ t-H--i 
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~ 300 
> 
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tm' 
w;; 
>!' 
i'i- 200 

150 
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0 

K rs: 

~l'J'SJ llli. 

ISi ~ 
~ !SI IS 

bJ 
].',.,I 

' L'-J b 

b>~ 

0.1 0.2 0.3 0.4 

t-;--H 

~ Ji'-l\!F~i$_<1ltl1;{} 
1H 

7'•"'200 

Jo 
10 

Esh. 
60 

0.5 0.6 0.7 0.8 

300L011, 300N011, 3000011, 
3001011, 300W011, 300Y011 

Tc Max.-hAv 

16 0 

0 

0 

0 

6 3 'i-f 

6 0 *U +-ffi ;f§ iifG 
0 100 200 300 400 500 600 70(} 

JjltiryJ~lli'.lil/. IFAV (A) 

lsurge Max.('.if::frtfl.f.lj Rated Load) 

7000·r----r--,--r--,-rr-rrr---r--r----r-rrTm 

6000~ 
!'--.. 

20001---+-+--t-+.-jf-++-t-~--+-+--+--+-H-+-+-

100~1--·-'--'--.L.--,~-'-.L~l~0----'-~3~0-'-~5~0-'-'-~100· 

iilifi~~:J:M~1li 
Transient Thermal Resistance 

(Junction to Case) 

~ o.20 1---1--- - 1 IJ q jll++t--1-J--1-___ ---1j'+-+1+1~+1 

~ 0.16 1 ~fl ---t----1-+++H+I 

.:: o .12 f---l--l-+-tt-+tt+--l-l-++++ttUt--1,--HH>"t"tffii 
~ l--i-c--+-+-rrrr1--e--+--+-1-+-1-++1 +~----J,""'-l--l-H~rn-i 
i o. os f---1--1-+-tt--H++--l--l-+++~+""'-r-H--t-tffii 
ll!l vn-H+tl----+-----t---H 
!!< I~ 1 

0.04 ~! i nl -tj-- b tlH---t---+-+-H+ttl 

Z.01 o.o3 o.o5 0.1 o.3 o.5 1.0 3.o 5.o 10.o 
Time (s) 
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500HXD22 
Otl::t.J!f~m 
O High Current Rectifier Applications 

• -ltA.,MJY!f.llE VaM=5000V 

• 3JZ:Jtf11!f@!Ef.liifi Io= 500A 

• :H!ll Weight=465g 

• jilijllfi~*P JI.~~ : Flat Package 

:ft*~*& Maximum Ratings 

Characteristic Symbol 

-it MJiiU!f.llE VaM 
:lt\%7lt-it A.,jjl{JY!f.llE VaM 

Rating 

5000 

~ IJ :::i ::,..~fiift~-ft~-~-T 
SILICON ALLOY-DIFFUSED JUNCTION RECTIFIBR 

Unit. in mm 

2-5.2¢±~ .. U±Mw 
35¢±0.5 

Unit 

v 

(TJ=0~150°C < 1)1/&l.JJ: L<5ms) (non-rep.) 5500 v 
3JZ;Jey~iififll'.iifi C.lii:f§.:¥iJi!l) Io 500 A 

~~Jllafll'.iifi IF 785 A 

-it A.,jjJj 1 -if" 1 ? 1v-if" - ;/f.[iifi ls urge 
7200(50Hz) 

A 
8000(60Hz) JED EC ______ _, 

~ftffflilffi.!i: TJ -40~150 oc EIAJ 

f*ff:ilffi.l'il'. Tstg -40~150 oc TOSHIBA 3-70B 

IE~)J (Mounting Force) I F 1500±150 kg 

'l~trotif'l!E Electrical Characteristics 

Characteristic I Symbol Test.condition Min. Max. I Unit 

-it MWl!a'm'.!Ell$: -"F VFM IFM=1500A, Tc=25°C - 2.0 v 
-it A; JiJliU!tiifE IaM VaM=Rated, TJ=150°C - 40 mA 

wM~m* Rth-t DC - 0.05 °C/W 

* Junction to Fin 

-684-



~ IJ ::I /~~~~:ji~~~~.ilf;l-=f 
SILICON ALLOY-DIFFUSED JUNCTION RECTIFIER 

800UD21, 800YD21, 800EXD21 
800YKD21, 800FXD21 

O~:tJ~;j\tlfl 
O High Current Rectifier Applications 

• --lt!vimiJf!'ltEE VRM=1600~3000V 

• SfCJ:l,j~l51E'lil[lfiE Io=800A 

•ill Rl: Weight=235g 

• fi!UJ1iifi;i<p • illl~M ; Flat package 

•*~~ Maximum Ratings 

Characteristic Symbol 

800UD21 

800YD21 

--!t MJliJf!'flUE 800EXD21 VRM 
1-------

800YKD21 

800FXD21 

800UD21 

3@lli--!t !v!WliJf!'ltEE 800YD21 
VRM ( < IJ jg Lt;: 1<;-<5ms) 800EXD21 (non-rep.) 

TJ= 0~150 c I 800YKD21 

800FXD21 

siz~~mt:l'ltmt: Clli:t11~l1U) Io 
------

~?<:IJllITT~l51E Ir 
-- -

--lt /vJiJi 1 -it 1 !I 1HJ- - ::Yltrl5ft: Is urge 

J~--fn'..'lllfiilm'. Tj 
-·------ ·--~--

fJil:fHNil!lt Tstg 

Rating Unit 

1600 

2000 

2500 v 
2700 

3000 

1900 

2400 

2750 v 
3050 

3300 

800 A 
----

1260 A ---
12800(50!-Iz) 

A -~-----~---

14000(60Hz) 
---

-40~150 oc 
-------

-40~150 oc 
---·~----- ---

R:.f3i:tJ (Mounting Force) F 1500±150 kg 

~maf.J!fiftt Electrical Characteristics 

Characteristic I Symbol Test condition 

--!t !v~Jl~'l!HE~ r VFM hM=2500A, Tc=25°C 
------- ---~ 

--!t!vMiJf!~VlE hM VRM=Rated, TJ=l50°C 
------

r.~~tti: * Rt11-r DC 

* Junction to Fin. 
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Unit in mm 

JED EC 

EIAJ 

TOSlllBA 3-SOA 

I Min. I Max. Unit 

~-1-1 :-i6--
v 

----
mA 

-----1-~ ---
°C/W - 0.04 



800UD22, 800YD22, 800EXD22 
800YKD22, 800FXD22 
0~:7J3l5.i!UJl 
O High Current Rectifier Applications. 

• --!±- ;1_,j'jj'.[i_]{!~/£ V RM= l 600~3000V 

• f~!l!ifi51El'li51E Io= SOOA 

• !t it Weight=465g 

• jjljflfil~:EP Jili\~%; Flat Package 

~::k~~ Maximum Ratings 

Characteristic Symbol 

SOOUD22 
------

SOOYD22 

--!±-A..,ey\:ift!1'(!£ SOOEXD22 V&M 
-----

SOOYKD22 

SOOFXD22 
------

SOOUD22 
------

~ill--!±- A..,)'!Jj~'ll't/£ SOOYD22 
------ VnM 

(Tj=0~150°C ) SOOEXD22 (non-rep.) < f) :il& LtJ: L<5ms 800YKD22 

SOOFXD22 

fJ~J!i!fVlEl'IVlE c 1:}1-fil¥i&l) Io 
--------

--i±-A..,l!Ji 1-it1 !I ;i..--it- :Ylltm Is urge 

-------
:f&iniilllffi.l!t TJ 

----- ----
f*1'Hlffi.!t Tstg ---
1£{i,~;IJ Mounting Force F 

~ma~!J?i:1~ Electrical Characteristics 

Characteristic I Symbol 

I 

VFM 

hM 
----------------

I Rth-t 

* Junction to Fin 

~ IJ :J /ttft.g.'.1.fi:;fi.g.1[¢J&$lf~-J­
SILICON ALLOY-DIFFUSED JUNCTION RECTIFIER 

Unit in mnl 

C~thode 
35¢±0.5 

Unit Rating 

I 
1600 

2000 

"' 

:f +i 
'" "' 

I-·-··· 

2500 v Anode 
35¢±0.5 
70¢Max 

2700 

3000 

1900 
-------

2400 JED EC 1----·----------
------

2750 v EIA.J ------
TOSl!IBA 3·70B 

3050 
-·--

3300 

800 A --
12800(50Hz) 

A 
14000(60Hz) 

-··---------- -----------
-40~150 oc 

-------~-

-40~150 oc 
-------------

1500±150 kg 

Test condition I Min. Max. Unit 

IFM=2500A, Tc=25°C 

V&M=Rated, TJ=l50°C 

DC 

________ I_ ___ ::-:___ 1.55 v 
I 30 mA --1'----.. ---- -----------

- 0.05 °C/W 
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~ IJ :::J :--:JltM:~fi~~~Jl~~T 
SILICON ALWY-DIFFUSED JUNCTION RECTIFIER (TENTATIVE) 1600FD21 
O~::hD:mtJft Unit in mm 

O High Current Rectifier Applications 

• -It !vl!i'fi!f!'Jtff V IlM =300V 

• .>JZ;fey~lJ!E'ltriit Io=1600A 

• Ji!t Weight=235g 

• iilliifill<ii1'11 illl~M : Flat Package 

~:::*:~~ Maximum Ratings 

Characteristit Symbol . Rating Unit 

-1±" !vllJG!f!'>l!E v RM 300 v 
-:J&imt:i£A-Jill~r;[-!E- -v RM 
_(_<_ ?~ Lt.c: L-<5ms) _____ (non:::-::~e~:) _____ 36_0 _______ v __ 

.>JZY'1llilfV!EmVIE Cl!i:ffi21~~) Io 1600 A 

:fi:iiff!flllffi.lt TJ 
-----------1-----1------1--------·----- JED EC 

fW;ff'.iful_J:it Tstg EIAJ ---------------··---· ------- ---------- --
)E;ff{:)J Mounting Force F . 1500± 150 kg TOSHIBA 3-SOA 

~5«~~~ Electrical Characteristics 

Characteristic Symbol Test condition Min. Max. I Unit 

-i±- !v*lll!rcl'>t!Elllr-r v FM hM = soooA, Tc= 25 ° c 1.60 v 
-·----- ------------1- ---1-----------------------1------ ---··-·- -------

-1±-lvllil~'itV!E lRM VRM=Rated, TJ=150°C 30 mA __________ , ____________ ---------··-------------1----1-----

~Jli:jfL * Rth-r DC 0.04 °C 

* Junction to Fin 
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1600EXD22 1600FXD22 .Y 1) ::i ;..-i!ttt..g.~fi..g.W~~*-T 
' SILICON ALLOY-DIFFUSED JUNCTION RECTIFIER (TENTATIVE) 

O'ilt:h~»ltm Unit in mm 

O High Current Rectifier Applications 

• -i±A.-Ji.ilJJf!'f[EE V1rn=2500~3000V 

• 3JZ:JeyllllfilfEmV!E Io=1600A 

• 11! ii: Weight=940g 

• jllijiiff~'RP • }.lil.f'f;J[} ; Flat Package 

il*:iE'.~ Maximum Ratings 

Characteristic Symbol Rating Unit 

-i± A.-JlJlJJf!'f[EE I 1600E~D22 Va11: 
2500 v 

1600FXD22 3000 

j@tit-tt A.-llJlJli'!mEE I 1600EXD22 Va11: 2750 
( < f) JlX Lt.t L<5ms) (non-rep.) v 
TJ=0~150°c 1600FXD22 3300 

3JZ:Jeyll\lfVfE11V!E Oli-f!l'I"-~) lo 1600 A 

-1± A.,Ji.il 1 -it-1 !11v -it- - :Yl\iiJIE ls urge 
28000(60Hz) 

A 
25000(50Hz) 

JED EC 
1~--------

EIAJ 

J~irmlllfil!lf: TJ -40~150 oc 
TOSHIBA 3-89A 

i*f?llfil!lf: Tstg -40~150 oc 
------

EE1-$!1J Mounting Force F 2000±200 kg 

~5ntf.J!M='M: Electrical Characteristics 

Characteristic I Symbol Test condition Min. Max. Unit 
-----

I 
I -1± A,]lJllJ[l'.-li'[J:E~ f VFM hM=5000A, Ic=25°C -

I 
1.85 v 

-l±A,JlJ'\Jli'!11iJIE lnM 

/ 

VR11:=Rated, Tj=l50°C - 50 mA 

~:j1\;:jfi: * I Rth-t DC I 0.028 
----

- °C/W 

* Junction to Fin 
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~ IJ :J /:flt:'/H(.g.~:fi.g.%7 I~?/~ :r.J&iftE~T 
SILICON ALWY-DIFFUSED JUNCTION AVALANCHE RECTIFIER 1 LEl 1, 1NEl1, 1QEl1 
o~~~~~ffJ&i.ilt~~ffl o-~~ff~i.ilt~~ffl 
O Broad Caster's High Voltage Rectifier Applications 

O General High Voltage Rectifier applications 

• f~~ffrt:'ftffrt:; Io=lA 

• iit~-tt-- s/iliYi!L:1J; PRM=l.OkW 

• Jd\l!llt'~EE-tt-- s/~cM L --C 8cf!i!:itiM/ Be able to absorb momentary 

power surge 

• fi'.LY'UJ'iMcO):l;flffl. :5HE!'Jim'i'&::,~c Lf.J:\,'/ 
No shunting resistor is necessary, when series operation is requ­

ired 

:J&:k'.iE~ Maximum Ratings 

Characteristic Symbol Rating Unit 

~illill 
800 

-it Iv liJ{~'rrtJ:E VRM 1000 v 
1200 

~'f~-it- s/i.!l(~)J PRM 1.0 kW 
__QQ~~_'[; = z§_~c) 

f:it3~ffrt:'i'rtffrt: (Ta=50°C) Io 1.0 A 

-it !vSlJ\ 1 -tt--1 !l 1v-it - s/~ffrt: ls urge 50(50Hz) A 

12!-flfil\fful.l!t C!l!bf'Ff1*) TJ -40~150 oc 
f!i!::ffllfil.OC Tstg -40~150 oc 

~5n1¥J!l?f~ Electrical Characteristics 

Characteristic I Symbol Test condition 
-----

7 /' 7 :,,; -;; ::i: lllf.fk~EE \-tg:fi Vz hM=lmA, Ta=25°C 

-it lvJJJ\lillUIEEWf VFM hM=5A, T,=25°C 

-it lvliJ(~'i'(ffrE IRM TJ=175°C VRM=Rated 

~li1l::Vt* Rth-• DC 

* Junction to Ambient. 

Note: Ji[7U~wcO)~'f'i. s1HU::i :/7" :/-Jt-ft0.01 µF Hl~Li""t 

Unit in ·mm 

JED EC -------
EIAJ 

TO SHiil A 3-7H 

I Min. I Max. I Unit 

r--~_9_0_Q_ 1300 --- v r--~~o_ ~550 
1500 1900 

- 1.2 v 
- 0.4 mA 

- 100 °C/W 

At the Series Operation, parallel Capacitors (O.OlµF) to the device are recomendecl to attach. 
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1LEl1, 1 NE11, 1 OE11 
PRM Max.-t 

sooo-------~--~-----~ 

3000 l----+--1--t--+-t-t-H+----j 

2.5 

~ 2.0 

..v 
~ 
f:'. 
~ 1.0 

"'' i 0.5 

0 
0 

50L_ _ _L_L_LJ.-1._LULL--.......l.-c':--:--'-::-!:-;c-J--'-":~ 
10 30 50 100 300 500 1000 

J;P.Jf?i&><;i.-;i:.;~f.i t (µs) 

PFAv-IFAv 

~ 
~ 

0}1:¥" ~ 
.lZ 

];;; 

.k'. 
Y;!2' 

...-:'. 
12 

.k 

0.25 0.5 0. 75 1.0 1.25 

Isurg• Max. ('.if:~fiw Rated Load) 

50Hz;!lt;cC!JJJa"'t 1 :J Jvl& n 
Cycles at 50H£ n 

~ 
\)~ 

1.5 1.75 

I I 

100 

50 

so 

10 

< 5.0 

i!:l 3.0 

Jim' 
~ 
tit 
~ 1.0 

-0.5 

0.3 

0.1 

11 
J_ 

T. 
'1,;:,G..,,, v 

1)'11,_... v 
~~~ 

z 

rz 

0 0.5 1.0 1.5 2.0 2.5 3.0 

ill~'if)iil{'l!V.H!f"f VF (V) 

: 100 aliii~~§Egiifinilniillllnilf 
·~ i 
: 75H...J-t--t-H-H-!-+'->-..:i...-14..-~K1--+-+-1-1--+-W-W-W-W-.W. . .w 
~ 
~[ I'\ 
iiJ1t 50H--l-H-H-HH-H-l-ll-H-l-1>.-i-µH---\-1'!>.l-l--W--+-l-+-l--W-.W 

~~ Ki 
tjjjjjjj_j-e:='-~1-~µil-!W rff 1i'" +- ~DC.LLLLLLJ 

ol-H-+-1-H-+-IH-H-l-ll-IH-H-H-l-l--l-l-l-l--~~p1"~W---W-.W 
0 0.25 0.5 0. 75 1.0 1.25 1.5 l. 75 

'f-~)111!\tVft lFAv (A) 
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~ IJ :J /~~.g.~:fl.g.]f~7 J'<':l /~ :i:: Jit;ilf~T 
SILICON ALLOY-DIFFUSED JUNCTION AVALANCHE RECTIFIER 3LF11, 3NFl1, 3QF11 
01Dl:~:JIO) ~a::Jit~t1;~m 

Broad Caster's High Voltage Rectifier Applications 

o-~~ff!t~~~m 
General High Voltage Rectifier Applications 

• f:it:q~Vft'if}frE; Io=3A 

• ilf~-lf"- ,;)J(!l[:tJ; PRM=l.4kW 

• ~lltm!E-lf"- Y.ICX<f L -c §c:f!l/:ili% 
Be able to absorb momentary power surge 

• IM:>'U~mrD~ir. 0-!E1.!&ife'2:'&:,~C: LfJ:\,'. /No shunting resistor 

is necessary when series operation is required. 

•1&,~71 Yit. VG--205B iJ>)@jffl~h£i". 

Available Heat Sink; VG-205B 

~::k~:Mi Maximum Ratings 

Characteristic Symbol Rating Unit 

I 3LF11 500 
--tt-A.,Jmi!f!:m!E 3NF11 VRM 1000 v 

3QF11 1200 
t."f~-lf"- Y.i!f!:'ll:tJ PRM 1.4 kW (lOus Tj=25° C) 

f:it:q~PftmliftCTc=l50° C) Io 3 A 

--it A.,Jm 1 -1t 1 !I 1v-lt- Y.'lllift ls urge 90(50Hz) A 

1*irflBUHft Cl!Jff~) TJ -40~175 oc 
f*tHli!oc Tstl!" -40~175 oc 
;f.lftvt r Jv !I TOR 18 kg cm 

~~~t.¥1'.i Electrical Characteristics 

Characteristic I Symbol Test condition 

I 3LF11 
7 ... ~ 7 ,, ,;,- "' ~tk1LEE 3NF11 Vz IRM=5mA, Ta=25°C 

-3QF11 

--it A.,Jmlli&m!E~ T VFM lFM=l5A, Ta=25°C 

l_fil,_Fll 
--tt-A.,J!Jlilf!1LPIE 3NF11 IRM Tj=l75°C, VRM=Rated 

3QF11 

~1.l&m* Rth-c I DC 

* J upction to case 

Note : i§::>'Ut~mrD~ir~:fU ::r /' T :/-lf" - ft.O. 02 µF ~:f!E&l: L "ii". 

Unit in mm 

fi !vJax 

t2¢-
Max 

JEDEC 

EIAJ SC-10 

TOSHIBA 3-7E 

7 !I ~ -IJ- ~ f'iAC33Ai7~M~ 

Mounting Kit No. AC33A 

Min. Max. Unit 

1000 1300 
1250 1550 v 
1500 1900 

- 1.3 v 
0.72 

- 0.56 mA ---
0.47 

- 3.5 °C/W 

At the series operation, parallel capacitors (0. 02µF) to the device are recommended to attach. 
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3LF11, 3NF11, 30F11 
PRM Mu.-t 

5000...--....,--.---,--..,..,.,...,.-rr----r------. 

3000 ~--1---1--+-+-t-++-r+---1 

IO 0 

5 0 
10 30 50 100 300 500 1000 

< 
~ .. 
·~ 

~ 
1mi' 
~ 
it 
Ji 

J:fiJ1JiB<,<1v7.~M t (µs) 

b-vt 
300 

100 

50 

30 

lL 
10 

5. 0 l1 
3. 0 

l. 0 ~ ....... J.LI...J.L.J..,-1--:-'-=--'---:'-:--'--:-'-:-'--c:' 
0 0.5 1.0 1.5 2.0 2.5 3,0 

llA~Nli'lll.Eilt:F Vr (V) 

PrAv-IFAv 

H--+-+--1--1-+-+-++-t-+-t-t-++-Hr-+.~~ iz'L 

0 II" 
0 2 3 4 5 

'f"~JJilt"ltVff. IFAV (A) 

hM Max.-t 
3.o...--....,---.--.-.-...,...,,...,.,..---.----~ 

o.o5 17s~ ~ 
l 

0.03 '---...L--l..~..J....J....1...L..U..---L--'--~--1.....!...LI..J 
10 30 50 100 300 500 1000 

180 

e 170 

i::1 

~ 160 
t( 

I 
.\-

~ 
~ 150 

* 

N-o.l 

140 
0 

~ 

1 

:li!Hf71Br:,<1v7.tlil t (µs) 

Tc Max.-lrAv 

bJ 
~ 

1'. 1'J""-

lS " 
,..... 

I' 
r--

64> 1-1-34> I- l</> lS 

:.f C t-

...L 
_l 

4 5 

lsurge Max. (~:Hf jtfrlj Rated Load) 

100 

80 

i 60 .... 
~ ... 
=~ 40 
I 

*" 
20 

~ 

0 
1 

~ 
T;=~401-ii~g 

r--.... 

.11--
~ 

_S 
~ 

1"-

3 5 10 30 50 

50Hzi!U~"'11Ju"I' -i ? 11.-1!; n 
Cycles at 50Hz n 

101) 

-692-



~ 1) :::::t ::,.fjt~-€;1fi:Ji-€;ff~ 7 J'( "7 ::,.. ~ :c ~i3lf ~T 
SILICON ALLOY-DIFFUSED JUNCTION AVALANCHE RECTIFIER 6LF11, 6NF11, 6QF11 
ott~~~~ff~i3lt~~m o-~~ff~i3lt~~m 
0 Broad Caster's High Voltage Rectifier Applications O General High Voltage 

Rectifier Applications 

• f'-J;~~v!t:'illifE ; Io= 6A 

• ~4'~-tt- :/JJ!!'iil:JJ; PRM=2kW 

• ~~'i!lEE-tt- :/F~.)<tj· L--C E!i:3*~70 

Be able to absorb momentary power surge 

• ffi7li~~O)~i\-, 0-EEiJ!m~&;,~I:: LtJ:.1,' 
No shunting resistor is necessary when seris operation is required 

•:lilci\i!\71 :-'It VG-205B ii>;IJ?;iJ!1~:h"ii". 

Available Heat Sink; VG-205B 

~*~~ Maximum Ratings 

Characteristic Symbol Rating Unit 

I 6Llt~l__l__ 800 
-1±- ,Z,JlAJJ!!'li\i[E 6NF11 VRM 1000 v 

6QFTC --1-20()--

irf ~ -tj- - :; j!f;:'~1J PRM 2.0 kW (lOµs TJ=25°C) 
f:fcy~lifE'~j'jjt (Tc=140°C) Io 6 A 

-1±- ,Z,JlA 1 -tt 1 fl 1v-tt - :/'fi\l'.Vit Is urge 150(50Hz) A 

~il-$/lfil.ll (m!Jf''f~) TJ -40~175 oc 
*ff:IE.& Tstg -40~175 oc 

---~-----"-

f.liftt-t I- 1v fl I TOR 18 kg cm 

~~1¥-1~1!!: Electrical Characteristics 

Characteristic I Symbol Test condition 

h=30A, T a=25° C 

Unit in mm 

//1;\----10~ 
··~·:6+_1 

I _" __ _ 

t2¢+ 
Ivlax 

MCiX0.8 

JED EC 

ETAJ SC-10 

TOSH TBA ~-7F: 

7 17 12'. -it ~ l'i AC33A iJ>:M~ 

Mounting Kit No. AC33A 

I Min. J Max. I Unit 
1000 1300 
1250 1550 v 
1500 1900 

- 1.35 v 
1.8 

- 1.6 mA 
1.4 

J 
6t:F1_1 _ 
6NF11 

~--------~6Q"Fll -----1-----------------1----1----1-----
Rth-o DC - 3.0 °C/W 

* Junction to case 

Note·: llli:.7IJ~®i:O)*b!r€l.-Mz7li:1 :--7:---tt-lt 0.02µF Hl~Lii". 

At the series operations, parallel capacitors (0.02t•F) to the device are recommended to attach. 
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&LFll, 6NF1l, 6QF11 
PRJl Max • ..:.t 

5000r--.--.--,-,,-.--.--rr---r------. 

100 >----+---+----++-+-+-++---+---<--+--+-.,_._ ...... 

so.,,._ _ _,_-:-:-"-:'-=--'-...W...~---'-_,,,,.,._.1.-d,,.1....1-L.,L,1. 
10 30 50 100 300 500 1000 

:ffiMi!!u<1v7-•li t (µs) 

irVF 
300 r-r-ir--i,...-,,....,r-t---,--..--..---,---,~ 

l~ lOO~ss~~s~~L~LJ~LJ~r£§~ 
~ 50 -t--t--+-+-+-+-7'~.Llf-t--t--t--1-i 

.::: 30 l~-t--t--t-hj-H-+-11-+-+--l--l 
JlS 'L 

I ~ 
ill iof-=l:==l==!=M-:1=~=1:=1==1=S 

5. 0 t--t--lt--11-f-ll-J--t--t--t-+-+--+--l 

3. 0 i-t--1r---1~fi+--+--+--+---+---+--+-+--1 

ljl. 
1.0-~~~~~~~--+--+~~ 

0 0.5 1.0. 1.5 2.0 2.5 3.0 
JJ:tieyJllli'iltEElllff VF (V) 

PFAv-bAv 

IZ 
~ 15>-+--+-+--+-+-+-+-+-+--+->-+--+-!-+--+-+ ..... ~~ 0 

l-f-++-+-+-+-1-+-t--+-++-+-t-+-1-+-~~~~ 

0 ~ 
0 2 8 10 

bid: Max.-t 

3. 01------+--+--+--+-+-++++---+-+--t-+-+-t-++l 

0.05 __ .......,.__,..,.~::'-'"~~---'-----,,~'-'--'-'-........ 
10 30 50 100 300 500 1000 

ot§Ml!li,<1v7-~ t (µs) 

Tc-bAv 

1-+-t-t-+-+-+-+-+-+-1-1-+-t-t-+- 1-+-+-t-+-++-- -H 

~ 1401-++-t-+-+-+-t--+-t-tt-t-++H-+-+-t-+-+~~ld---t-!-I 
t( 

I 

"' {:41 
f.u 1-+-t-t-+-+-+-+-6 </> H-3 </> t-: 1 </> t-t--+-+-+-1DC H I 120 1-+-t-1-+-+-t-+-+-+t+-1-+--++r-t--t-t-+-+-t-+-+-+-tt-1 

0 2 8 JO 

Isurge Max (~flt~:r.lf Rated Load) 

16011----1---11--il-+-H+r+---+--t-i-l-t--t+H 

~ J i2o 1' 

'50Hzi!~~n1Jn"'t ..( ? Iv~ n 
. Cycles at 50Hz n 
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~ IJ :J /1Jt'IH!:'ft~1tft~7 r<? /~ :x: ~5.ilf*T 
SILICON ALLOY-DIFFUSED JUNCTION AVALANCHE RECTIFIER 

o~~~~~ff~5.ilf~~m o-~~ff~5.ilf~~m 
O Broad Caster's High Voltage Rectifier Applications O General High Voltage 

Rectifier Applications 

• 3f;lfj~iJIEltl1rE; lo=6A 

• ;;q:?g-ir- ':/iY!~:;/J; PRM=2kW 

•:l&lllt'itEE-it-::/~c.)<'fVCE!C'.f!!l:l\i%/ Be able to absorb momentary 

power surge. 

• WL3'U~wt0)~1S. ~EE:Jl&:Jn~!-16,~c l.JJ:\,' / No shunting resistor 

necessary when series operation is required 

• :IPc~\7" :/v:l: VG-207B iJ>j@iffl~h "i-t /Available Heat Sink VG-207B. 

Jil:k~~ Maximum Ratings 

Characteristic Symbol Rating Unit 

-1't !vl1i'G:lf!'l'@'.EE VRM I 3000 v 
;q:?g-ir - ,;; iY!'iit :;/J 
(ioµs, Tj=25°C) PRM 2 kW 

-:if£~~11rETtl1rE Io 6 A (Tc=140°C) 
-1't !v:ey\ 1 -it 1 !I 11---it- ::/ltlifE Is urge 150 (50Hz) A 

-· 

:f&il'lm!filLl'!it (tb{'f~) Tj -40~175 oc 
i\il::fHlfil.m'. Tstg -40~175 oc 
*1liftft 1' 11-- !J TOR 35 kg cm 

~5{(1¥-J~i'f1'i Electrical Characteristics 

Characteristic I Symbol Test condition 

7 ,.~ 7 :,.; -;,.- "'~f*'li[EE Vz hM=5mA, Ta=25°C 

-1't !vliJ\Jlifl'li[EE~r VFM hM=20A, Ta=25°C 
-· 

-1't !vMiY!'li[l1rE hM Tj=l75°C, VRM=Rated 

11!\:fl&m* Rth-c DC 

* Junction to Case 

Note: U1'L7U;f~;w'cO)~il'.s!t7U ::r :,.;7 :/-it-v:l: 0.05µF Ht~ L "i-t. 

6FXF11 
Unit in mm 

JED EC 

EIAJ 

TOSHIBA 3-12A 

7 !J t"t 9 f'i AC32iJ:f1f1ii 
Mounting Kit No. AC32 

Min. I Max. Unit 

3300 4200 v 
- 1.30 v 
- 4.0 mA 
- 2.5 °C/W 

At the series operations, parallel capacitors (0.05µF) to the device are recommended to attach. 

IRM Max.-t PRM Max.-t 

0 •0\"'o--'-3,,1.,0,....L,,sl,..lo J..L,1t;-oo-....L-3~0~0"""s,,_,ool...L!+!1000 1~:~0--'-~30,...J-,,s~o'-'""1~00~....L-3~0~0.1.,,s±oo~100·0 
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6FXF11 

100 
Tk'.t.'C: 

I= 175 :s 
50 !£ 

.. 
·~ 

30 .L. 
'(f_ 

~ 10 

I 
5.0 

3.0 

td 1.0 
0 0.5 1.0 1.5 2.0 2.5 3. 0 

Tc Max.-IFAV 

e i10J...;l;,...o::±:1;::,-++-H-+++-H-++hH-t--t-n 
~ ~r-,..... 
~ 't::,,,~ t-t-. 
~ 1sol-J.-+-l--l-t-+l"--4'1Hl"'--FS;:::~~+-1-+r-_t--t-=f""+-:;:;l:-t--1 
I l'I]', t-

<-i Ji, H-fu t-1~ 11: 
I 13011-l-+-l-+-H-t-H--+-Ht-t--l-+-H-+-+t-i 

200 

< 160 
...... 
~ 
: 

.... 120 

~ 
-Ii 
~ 80 
l!.> 
llll 

;!:\ 
, I 
·~ 4 0 

0 

lsur~e Mu. C:IE'.~j\f.lj Rated Load) 

Ti !,-4o°2:.175"C · 

~ 
~ 
~ 
~ 
~ 

N 

l 3 5 10 3050 100 
50Hz 1E~¥1lUl!Mfl11Jd: 
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" ""' ill 
~ 
t( 

I 
~ 
{4J 
ill;; 
jll!'. • 

Tc Max.-IFAv 

160 
~ !l!./1r5m/s 

u 0 

I'\ 
1~11--+-+-+-+-+-+-+++-+-+-i+>.:·~+-i 

1--1--t---t---t---t---t---.6 t-+--+--fi I-~ t-
J 

10010"--l..-l..-l..-±-2 -l..-l..-1-.1...!--'---'-...LL-!:---J 

'l'l'lJNli'RLm& r •• v (Al 

"l'!tJ./llllf[it I FAV (A) 

ili.i:~titt!f>$tt: 
Transient Thermal Resistance (Junction to Case) 

e: 
~ 3.0 

. 
I 

"' .. 
~ 2.0 
:ii.'! 
ill~ 
:!!!l 
~ 

~ 1. 
I 
.t­
i 
~ 

0 

0 
: 0.001 

.L_ 

..... 

0.01 

---
~ 

L v 

IL 

0.1 1.0 10 '* llll t {s) 



~ IJ :::J ::,.-!J!~ft~tift~7 J'C? ::,.-~ :r. -~~T 
SILICON ALWY DIFFUSED JUNCTION AVALANCHE RECTIFIBR 12LF11,12NF11,120F11 
o~~-~~ff~~~~m o-~~ff~~~~m 
O Broad Caster's High Voltage Rectifier Applications QGeneral High Voltage 

Rectifier Applications 

• 3f~~VfEmVfE; Io=l2A 

• ~1f~"'i-- Yi!e:'ft::;IJ; PRM=3.8kW 

• 3®11l!J1£H::.:X>t L -c El Bl*~~~-
Be able to absorb momentary power surge. 

• iE!JTJ~~O)J;J;';i;-?fJEjg;tJL-a-&;,~c LfJ:\,'. 

Unit in mm 

No shunting resistors is necessary when series operation is required. 

• :[&~7 ..r :/VG--207B ti>;i@iffl ~;tv:J:i". 

Available Heat Sink; VG--207B 

:II*~~ Maximum Ratings 

Characteristic Symbol Rating Unit 

I 12LF11 800 
-1:!:/vM~'iltlE 12NF11 VRM 1000 v 

12QF!l""" 1200 
ff~-IT- ;_;:~m;::;IJ(lOµs Tc= 25 ° C) PRM 3.8 kW 

311-~~VfE'ftjjfE (Tc=135°C) lo 12 A 

-1:!: A.AA 1 "'1-1 !! 1v"'i-- ;;m;VfE lsurp;e 240(50Hz) A 

~ilfmU C1l!IJ1'¥~) TJ -40~175 oc 
f*#U Tstg -40~175 oc 
*'li#vt l-1v !I TOR 35 kgcn:i 

~S'<l:a<J!l?ftt Electrical Characteristics 

Characteristic \ Symbol Test condition 

7 ,..~ 7 :/-/ ::r: rl1f:fk•JEI 
12LF11 

IRM=5mA 12NF11 Vz Ta=25°C 12QF11 

-1:!: A.MJJi'iltlErl1f: ~ VFM 1FM=50A, T,=25°C 

I 
12LF11 

-1:!:A.MnVfE 12NF11 IRM TJ=l75°C, VRM=Rated 
12QF11 

i'i!\jg;tfL* Rth-C DC 

* Junction to Case 

Note: i.i[JTJ~~O)J;J;';i;-, ~JIJ::r :/f:/"'i--lt0.05 µF a-tl~Lii"0 

JED EC 

EIAJ SC-11 

TOSHIBA 3-!!C 

7 !J ~ -lf" 9 l'iAC32 :O~M~ 
Mounting Kit No. AC32 

I Min. I Typ. I Mt•X. I Unit 
1000 - 1300 
1250 - 155~-' v 
1500 - 1900 

- - 1.5 v 
- - 2.0 
- - 1. 75 mA 
- - 1.5 
- - 2 °C/W 

At the series operations, parallel capacitors (0.05µF) to the device are recommended to attach. 
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12LF11, 12NF11, 12QF11 
PRl.i Max.-t 

sooo~----------.,,---,---.,--..,.-.-..,...,...,..,.., 

3000~ 
~ 

10~·~o __ ..____,3t,o--'--,s"'o ..LL..J...1,1.!-,oo---'---,3,!-oo~~s+.,oo..Ll..LJ.J1000 

F1--1~l--~~~~~~~~~~ 500~ 
300•t--t---j-+-t--t--f--l-+-+-h-J~ 

.~ ioo~~~~jEL.~V~y§~+---§ 
M 01--fl--+--t--+-+-M----t-+-t---l--+-i 
; 01~1--f--t--t---t,1,-l---t-+-t---l--f--i 
1l!: 
l!li 17s·cv;__ T;~2s·c 

01----+-f--' 

5.0 l----1--t- ---t---t--t--+--i 

3.0 l---+----+---11--1+-~ -1---+-+--+--+--+--+--l 

1·0"-o --1.--"--'.J..L1L..o--'---'---'-c2"".o--'---'--~3.o 
Bllll!iilil!l!tl'E VF (V) 

20~-+-+-+-++-l-+-+--+-+-+-+-+-+-1-1--+...-H 

0 5 10 15 20 

0·0~:0,.0 ---'--~31,--0 --L-,,Lso--'--L.L.Ll!00 __ _,__ __ 3...LO __ O --'--5..Loo_L..l_J_j_JIOOO 

Tc Max.-IFAV 

~ 'R-
~ I" ~ f.; 
~ 1401-t-Hrl--H---1++-+JS:~~~l"'k-+--NT"-rl--+--!--l-W-l-l--l.--l---I 
~ l--l-+-+-+--++-l++--l-11-+-+-+-+--l--:b.-P>.k]S--l--+--<l--+-+--+-+­

it 
-Ill[ 1201-t-t-t-++-H++-+-!H-~H--+-l--+.-i..j.W....J--l---l-U 

* 
0 10 15 20 25 

lsurge Max (jf:#i~f.;'j Rated Load) 

3 200 ~ 
~ ~ 
~ 1501----+--+---+--+1'-._,h->;..,.i-µ---1--l---l--1-l-...J-J...U 

li! 1). 

~ ~ = lOOf----+--1--+--+-l--1--l-++--~-1---1-1-l-..W.-U 
:~ ~ 
"' r-.. 50f------+--+--+-+-++-1+-l----l----4-LJ.--l--l-l-.U 

~t------'---!:---'-J,-.L-LI...Ll~0----'----130-LJ.50--L.LLLllOO 

50Hz;JKl;H/l!Jul!§: 
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$- IJ :::J /:jJJ;:~,g.~;fi,g.ff~7 1<e7 /~ :i: ~~.iU~-T 
SILICON ALLOY-DIFFUSED JUNCTION AV ALAN CHE RECTIFIER 

o~~~~~ff~~~~m o-~~ff~~~~m 
0 Broad Caster's High Voltage Rectifier Applications. O General High Voltage 

Rectifier Applications. 

lo=12A 

• ilt?A'.-ir- :/.lll!~:tJ; PRM=3.8kW 

• 3&!l!lt'l'~'.EH::.:t:-,f1 __ ;-C 13oilf-:i\i%/Be able to absorb momentary power 

surge. 

• W:1Ut~k%0):!i!1Jil, ?tEEm:ttc·a:&'.,~t Lf.J::\,' / No shunting resistors is 

necessary when series operation is required 

• 1.&W,\ 7 0 :/ VG-207B ;a;J@iffl tt .hi i/ Available Heat Sink VG-207B. 

~:;k:5E;M} Maximum Ratings 

Characteristic Symbol Rating Unit 

-it !vl!Jl.lll!liEE VuM 3000 v 
-·------··--· -- --------

~t?A:-ir- ::J:ll!~:tJ PRM 3.8 kW (lOµs Tj=25°C) 
-------- ----·--

f~~i'fiE'"i'll:VlE Io 12 A (To=140°C) 

-lt/v~ l -1T1 !l Jv-1f"- :/~i!lE Is urge 240(50Hz) A 
----··--

~11-'ffllllfil.§t Ci!Ji'flftf) Ti -40~175 oc 
f*ff-llfil.§t Tstg -40~175 oc 
if.fil'-F.J· r 1v !l TOR 35 kg cm 

m51:Hf-.J!f.!F1i Electrical Characteristics (Ta=25°C) 

Characteristic I Symbol I Test condition 

7 /' 7 :/ -Y :r. llliotkm:EE Vz IRM=5mA, Ta=25°C 
-----·---

-it !vMllWl'~EE!llf: r VFM hM=40A, Ta=25°C 
-------

-1t1v~.lll!mm hM Tj=l75°C, VRM=Rated 
--

w.im:tn: * I Rth-c DC 

* Junction to case. 

Note W:1U:f::Jl!WGO):!i!1JilsltfU::1 :/7':/-l}--fi0.05 µF y:J=t:Jll;Li-t-0 

12FXF1 '1 
Unit in mm 

JED EC 
--------j 

EIAJ 

TOSHIBA 3-12A 

7 !l t-tJ- 9 l'iAC32n>tt~ 
Mounting Kit No. AC32. 

f Min. Max. Unit 

3300 4200 v 
··---------

- 1.40 v 
------- --------

- 4.0 mA 
----

- 1.5 °C/W 

At the series operations, parallel capacitors (0.05µF) to the device are recommended to attach. 
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12FXF11 
PRM Max.-t 

10~L0--.i.__~3~0-L.~s~o.1.....1...J..+.10~0:-----''--~30~0--'-cs~ono__,_""1000 

5.0hHf:::!u :t 
3. 0 +-1 /'H-+-t--+--t--t--;1--t--t--r-·i--r--i 

f-t--11~·~~-l-+--f--+-+-+-+-+-11--+--t---t-l 

1·0o'Jc..-J-,o'"". 5.-1-..,..1.""o-L...,1,.c,. 5.-'-"2 .'-'o -'-.2;1;. 5.-'-3""'."o _,_.,3.._,. 5,..,._,.4. o 

ijlf;ffcj)IJl'i'i!lJ± VF ( V ) 

Tc Max.-bAv 

--1--t- --f--+-r--+--1-+-1--1--+-+-1-- -- - H---t-
~ 110 ~ 
,u 1---·~·~·~~~.:"'~·[':::.;-J.-d~-+1----+-+-f--l-+-+-+-H-J--+-+-1 

; 1-- +-"'-"' ~ t'.,.-..l-""l-...J.--1-+-J--+-+-l-+--J 
~ 150 ~ ~ 1'--1-.. 
I /--·-· -...;; & 
~ --r-- 6 t-- -3 t- Jjl.l--f--1-t--t--1--JIJ: .i-
;;lt;: ;f!l j-- ..;f!lt-- ;f!l iJlt t--
: 130H--+-+--l-+-+-1-H'-+--lt-+--+-+-.J-H-t-+-tt--l 

11~:\---"'--'-'--'-~5,.--l.---'-'--'--'-~10,__,__.__,__.......,1~5--'-~-'-'-"-<120 
lJ'MJ/llli'ilti~ I FAV (A) 
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IRM Max.-t 

3.0 H-j 

0.03 -+--1--t-- ·+----+-- -

0 · 0i"-o--'--"'30,_.L;s!;co LLJ.,1""00~-'-"'ao"'o"'s"°oo~1000 

Ta Max.-bAv 

0 5 10 15 20 



lsur"e Max. (5E'.~~H~.W Raled Load) 

2so~--.--,-,-rrrm--1T-j1~--1~-:--:o~r.:i::11·1T.sJ-CTT1 

~ 

J 150~--l---+--+-1'f-h~Ht--r--r1n-r-rn 
~ 1).,, 
Wf ~ 
-< iool---t--l-l-i-+t-t+t--.:::i1k"""--t-ltt1i11 
~ I h 
~ ~ 
·~ :~ sol---l--i---H+++t+--l~T-itill11 
:t- I 

I 
5 10 0 50 

50Hzi1'.1'f.:l'rl1m~ 

12FXF11 
~;.ttwM!ltt~1~ 

Transient Thermal Resistance (Junction to case) 

:rm JI ll 

::::: 
2 ·° CLW-+HUl--+--l+!-Mf--H-ttttttr-t-Jltttttl '.. 

£ 

J l.SE==t=~~~ii~=~~++~~ff==t~~+u~k:'.'.'.'.r~t":"i.ttttt!U 
~ ~ 
i /IL 
~ i.oCf--=-it---+_Willl---'f-i-+HKttfJL-/-H-ttttttt_--r_1_1mmi 
~ -r- -l-l-li+l---+-1-H+Pflt--1;1111Tll ---·-r-
1 j,,i 

l o. 5 t=±~~dr~jk".'.:~-~-.f+..i...-~y~~~~~=t~~~rmtlri---~=~=~~:~~ 
~ tl 
~ 1--=t:l-"1:+-H+IHi+--+-Hrntttt-1-M··n il ---

i.001 0.01 0.1 l.O 10 
lk} rm t (s) 
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25LF11, 25NF11, 25QF11 ~ ') ::::i /iUf~~:tl~%7 1'<7 /~ ::i:: Ji~~-T 
SILICON ALLOY-DIFFUSED JUNCTION AVALANCHE RECTIFIBR 

o~~~~~ff!i~~~m o-~~ff~~~~m 
O Broad Caster's High Voltage Rectifier Applications 

O General High Voltage Rectifier Applications 

• -'f:itJ'li!fv!tJlii!E ; Io=25A 

• iff~-tt- /~'flt1J; PRM=l2kW 

• ~/m''l'!fJElc.:xt L. --C §B1'*11i~/ Be able to absorb momentary power 

surge. 

• illCfU~~(T)~it:B-lfJ:!&#LZ.&-:,~C: L.tJ:I,'/ No shunting resistor is nece­

ssary when series operation is reguired, 

•:WCJif,\71 :/Ii VG-207B iJ>;iifgffl~.hii"/ Available Heat Sink; 

VG-207B. 

:B;::;I;::~~ Maximum Ratings 

Characteristic Symbol Rating Unit 

25LF11 800 
--------

-it Iv Ji1!~1l!E 25NF11 VRM 1000 v 
25QF11 1200 

---
iff~-tt- /~'flt/J(lOµs, Tj=25° C) PRM 12 kW 

----
3fl:itJ~V!E1ll'JrE (Tc=135°C) lo 25 A 

------ -··---
-it/um 1-tt1!71r.--tt- /1lW: ls urge 500(50Hz) A 

-------
fiHffflliliil.Ilt Cl!Wf'F~) Ti -40~175 oc 
{!jl;ff:mJ.Ilt Tstg -40~175 oc 
*'iJtf r Iv !l TOR 35 kg cm 

'115{1,Bf.J!fi!f•l1: Electrical Characteristics 

Characteristic I Symbol Test condition 

25LF11 

7 ,,~ 7 ;/-;,.- "'ll$:f7\1lEE 25NF11 Vz hM=5mA, Ta=25°C 
25QF11 

-it !u JiJ!llWi 1lEE~if; T VFM bM=lOOA, Ta=25°C 

25LF11 

-it!um~1ll'JrE 25NF11 hM Tj=l75°C, VRM=Rated 
25QF11 

Jlf,\ID;#L * Rth-C DC 

* Junction to Case. 

Note··@:.Jil~iW\;(T)~it. s!E.JU:i :/7':/-tt-f:!:.0.05 µF '%::tl~L. -£-t 

Unit in mm 

JEDEC 

EIAJ SC-11 

TOSHIBA o-!lC 

7!7t"t Y f:l:AC32:0'M"J~ 
Mounting Kit No. AC32 

[ Min. Max. Unit 

1000 1300 

1250 1550 v 
1500 1900 

- 1.38 v 
- 3.0 

- 2.5 mA 

- 2.0 

I - 1.0 \
0 c;w 

At the series operations, parallel capacitors (0.051,F) to the device are recommended to attach. 
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~ 
.::".', 

" "' p.. 

.,;\( 
~ 
-R 
1lm1 m 
:~ 

l 

*' f;4J 
~ 
-K 
~ 

25LF11, 25NF11, 25QF11 
PaM Max.-t laM Max.-t 

50 
10.0 i===::::i=:::i:=i=:+::+:++P:::==:::i:=i---, 

30 

10 
r-..... 

..... 
f::::: 

't-...... 3 
~ 

1 

10 30 50 100 300 500 1000 
0. 5 t__._ _ _l___J__J_.L.L.J_J_U...,----'---::-:!-;o--'-~~~~ 

10 30 50 100 300 500 1000 ~~illU<Jv7.~lli t (µs) 

1000 

500 

300 

-- 100 
~ 
.::: 50 

liS 3 

= ilt 
II I 

5. 

3. 

0 

0 

0 

0 

1. 0 

o~ 
0 

!i§~i!li,<Jv;<.~/ji t (µs) 

iF-VF 

~ 

) 
If 

lJ_ 

f-f-H /:!~~ .... // 
..1 ;...-

u 
0 0.5 1.0 1.5 2.0 2.5 3.0 

lllitP~J@iltEEll*'r v, (V) 

PFAv-bAv 

10 20 ' 30 
3jl);)Jlli'l'l[i)ff. lFAV (A) 

40 50 

TcMax.-IFA v 

I~ 

lsurge Ma.x. ()E~~W Rated Load) 

600 .------r--.--.--,-M-TTI,--""1-ITI 

.-.. 
< 

500~ 

·!! 400 
: ~ ... 

1001L __ .Ll--!:.3--1-..l;-5-LLL..1-;l;;-O __ .1.----;;301'~50 
50Hzit*'tf.ll1J!J"t-1? Jv~ n 

Cycles at so~· n 
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25FXF11 $; •J :::i ::.-~lr-€i~ti-€;~7 r<7 ::.-$; ::i::!&:~*-7-
SILICON ALWY·DIFFUSED JUNCTION AVALANCHE RECTIFIER 

o~~~~~ff•~~~m o-~~ff•~~~m 
O Broad Caster's High Voltage Rectifier Applications O General High Voltage 

Rectifier Applications. 

• 3fl:Jey~Vftft;Vft; Io=25A 
• jjlf!f¥-l}--y~ft;1J; PRM=8kW 

• ~~ft;fEt;::.%.f"L. "C !3Bfl?dfi~/Be able to absorb momentary power 
surge. 

• mt:rTJ~~(I)~~ • .ztEEg:JJc~~c Lt.i::1,,/No shunting resistor is 

necessary when series operation is required 

·1Dc~7 1 :.rVG-235ti>~.ffl~n~·t/ Available Heat Sink VG-235 

:ft*~:Mf Maximum Ratings 

Characteristic Symbol Rating Unit 

-itA.ilJl~ft;EE VR111 3000 v 
jjlf~-l}--y~ft;:;JJ PRM 8 kW (lOµs, TJ=25°C) 
3fl:Jey~Vftft;Vft (Tc=140° C) Io 25 A 
-itA.ilJI 1-lT1?11.--lj-- yft;Vlf lsurge 500(50Hz) A 

~~fffiflill.~ (libff~) TJ -40~175 oc 
1*ff'.ilffi.~ Tsi11 -40~175 cc 
~#vt r ii.-? TOR 60 kg cm 

'ilUnl:lE.J~~ Electrical Characteristics 

Characteristic I Symbol Test condition 

7 ~~ 7 :.r-.;,- :r. llil:f;l(ft;EE Vz IRM=5mA, Ta=25°C 

-it A.ilJIJllfift;EEIJil:T VFM IFM=80A, Ta=25°C 

-It A,jlJ{~ft;Vft JaM TJ=l75°C VRM=Rated 

~gm* Rth-c DC 

* Junction to case 

Note: mt?U;f&~(I)~~ • .ilf!.'.rJJ:::i :.r7Y-lTlt0.1 µF a-&~L~i". 

Unit in mm 

JEDEC 

EIAJ 

TOSHIBA 3-128 

7? -11: "f" 9 l:J: AC56 :Q>'fj!f4 
Mounting Kit No.AC56 

I Min. I Max. j Unit 

~ 
4200 v 
1.70 v 
7.0 mA 

0.55 °C/W 

At the series operations, parallel capacitors (O.lµF) to the device are recommended to attach. 

300 

100 

< 50 

10 

5.0 

3.0 
0.5 

.0J L 
~ V1 

211~ :€ 
J.. .,L 

r 
> 
< .. 

&>.. 

r/i_ 
~ I/ 

1
1L 

* ~ -R .., 
!II 
"1i' • 

I. ~ 

1t 
] 
1.0 1.5 2.0 2.5 3.0 

UIJeyNi'i'lEE VF (V) 
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40 

20 

16' 
~ 0 

0 

& 
~ 

iliilfili 
~ 

3;ffl ~~ ~ 
.~ ~ 

6;ffl L.'I !":_ 
ILJ ~ v 

!Z. L r. ~ ~ 
~ ~ I 

Z1' ~ 
~"" ,/' 

"""' 
10 20 30 40 

Sf~llli.1lfA& lFAv {A) 



~ 

ifffii 
Wi 
l~ 
-< 
ti 

lsurge Max. C:lE:mf!w Rated Load) 

300 

200 

f---

1001 3 10 30 50 

ifil&ifnJia-it 1:711--~ 

PRM Max.-t 

&--·+---+--+-~1-HH+--+---+--+-+-t-H-+-l 

-....... 
~ 
~ 50001--··--+-........_--'"1..,...._,..,.NH-+++++---+--+-+-+-H+-H 

p, 

~ 3000b-.,~ 
-R 
~ 
"3) 
~ 
-< 
ti 
Mi 
~ 
-K 500 l----+-+-+-+-l-+-H-+----1--1--~-+++:~ 
~ 

3001·"'0 __ _,___3""0---'-s""o...L..JL-L..J1,....o-o ---'--30'-o-'--....Jso_oJ.....J..-'-1.uooo 
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25FXF11 
Tc Max.-bAv 

IRM Max.-t 
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~ 

0. \L.o---'---3-'-o---'-s-'-o...L..Jw..Jl.,..LO_O ---'---'30LO.....L.....J50LO.L..l..Ll:hl000 



50LF11,50NF11,50QF11 ~ IJ :::1 :::..-it'lttti~fiti~71'(7 :::,..~ :i:§iifEtfT 
SILICON ALWY-DIFFUSED JUNCTION AVALA.NCHE RECTIFIBR 

O:JNJ31tq)i!iEE§itt1iim 
O Broad Caster's High Voltage Rectifier Applications 

0-f&~EE§ittliiJl'I 

O General High Voltage Rectifier Applications 

• 3Jl-;Jey~ii!f'if:ii!f ; lo= 50A 

• f!'~-lf"- ;.;i!f!1Jt1J; Pm.1=20kW 

• ~1!l'm'.EB::..:tt L -C El Bf*ili~ 
Be able to absorb momentary power surge. 

• ili?IJ~~<D~7tEEg~1c~&;,JI!'..!:: Lt.>:lt'. 
No shunting resistor is necessary when series operation is required. 

•:fil(11/l7-r Yli VG-211B ;'Jt~}fl~.h.i:i". 
Available Heat Sink; VG-211B 

•*~*& Maximum Ratings 

Characteristic Symbol Rating Unit l 50LF11 800 
-itlv.l!Jii!i!'iil:EE 50NF11 VRH 1000-- v 

50QF11 1200 
ff~-lf"-yi!f!1';1J PRM 20 kW _lliµs TJ=25° C) 
:>f~~iilf'm'.ii!f(Ta= 135° C) Io 50 A 
-ltlv.l!Ji 1 -lf-1 !l JJ...-lj-- ;./1';Vft lsurl!'• 1500(50Hz) A 

~~$&!1: (l/Jf'F*) TJ -40~175 "C 

f*:ffiffil.Jt: Tstg -40~175 "C 

~HI- iJ...!l TOR 150 kg cm 

t!IU'<i:~*'tt Electrical Characteristics 

Characteristic I Symbol Test condition 

I 
50LF11 

7 ... ~ 7 ;/ -;- x. li1f'~'iil:EE 50NF11 Vz hM=20mA Ta=25°C 
50QF11 

-it!v.l!Iilllili'iil:EEll1f<r VFM h=200A, Ta=25°C 
----·-

I 
50LF11 

-ltlvliJli!i!'m'.iilt 50NF11 IRM TJ=175°C V&M=Rated 
509Fll ---

1111m;tfi:* Rth-• DC 

* Junction to Case. 

Note ii[?JJ~~c7)$JMt, slHU:z Y7'Y-lf--lt. O.lµF ~tft!~Li:i". 

1.5±0.3 12±1.5 ~ 
. 6.6¢±0.3i] 

Cathode r 

JED EC 

EJAJ SC-8 

TOSHIBA 3-Z7B 

Min. Max. Unit 
1000 1300 
1250 1550 v 

1500 1900 
- 1.35 v 

7 
- 6 mA 

5 
- 0.45 °C/W 

At the series operations, parallel capacitors (O. lµF) to the device are recommended to attach 
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~ 
"" 
~ • ~ 
1t 
~ 

PRM Max.-t 

!----+---+--+-+-+++ +--
301----+---+--+-+-+-+·H+·--

3r----+--t--t-++~~·+I 1'---. 
1~--+--+-+--+-+-++H---+-~r-.._~cl4-t-+-H 

'j--, 

·o. 5.____-'-.......L--'-.....J....c..L.L.L..C---'---'---'-..L...<.~~ 
10 30 50 100 300 1000 

~Elf3illi.,,1,,.A~/.l t (µs) 

iF-VF 

1000EEEEEEEEE~~==! 

300 l--+-+-+--1--t--t-::ff fl 

YV 10 0 

0 5. 
.f y_ 
v 

3 0 [ l-
lOL.......Lj_..L.L,-1-LJ~~~ 
0.6 0.8 1.0 1.2 1.4 1.6 1.8 

D\ii!lifllll'ill".IH.if;T v,-(V) 

lsurge Max (J:E:1'1i~:f.T Rated Load) 

1600 l----+--l--+--!-+-++H----1---+-+-+-t++-H 

1200r---"-~f ..... rl--+--+-t-+-++t---t---1r--t-t-t-t-H-t 

['-. 
~ ~ 
• 800 f----t--f-t-+-t-L..:-PkH----1r---t--+--+-t-+-t+t :.\ 
I 

*' 
4001f----j--j-j-+-+-f-t+-t----t--.,,t--'"""'-t-+-l-H-t1 

l't-

o!---'--f:-"--!:-1.....1.....L...J..f.--'---;C;:--'--+,,--'-'-~ 
l 3 5 10 30 50 100 

50HziE&'ffll1JU"'T 1 ? Jv~ n 
Cy cl es at 50Hz n 

50LF11, 50NF11, 50QF11 
IRM Max.-t 

301----+--+-+-++-ti-t-t----i 

0. 5 L....--'--::'::-'-:!-:-'--'--'-':c~--'-~:-'-;:7;;;~~ 
10 30 50 100 300 500 1000 

100 

E 80 

0 
0 

~l'!JF;llli:,<11.-.A~lil t (µs) 

PFAv-IFAv 

\.)-
.,_,11 ~ 
Vk 

~ Pl 
1;ill 

!:'"" 
!:&! 

:.!filP 

~ ... 
10 20 30 40 50 

"l':l!JJillHl!'.Vlt IFAV (A) 

Tc Max-IFAV 

200 

40 80 

'f':l!;JJ®i'lltmf IFAV (A) 

_d. 
± 
~,,+-

vk'. 

60 70 

120 
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1B2C1, 1D2C1, 1G2C1, 1J2C1 
1B2Z1, 102Z1, 1G2Z1, 1J2Z1 
0-~~~rl~Jf.I 
O General Purpose Applications 

• 3f:ley~VfEltV1E; Io=2A(Ta=50° C) 

• -\t ,{_, JlJl~ltfE ; V RM= 100~600 V 

:ti1i~~lfil~ Polality 

Nomal Reverse 

lB2Cl 1B2Zl 

1D2Cl 1D2Zl 

1G2Cl 1G2Zl 

1]2Cl 1J2Zl 
CV CV 

(Do ~ I I~ o@ (Do J~ 
I 

IJllf . 
jfj;:;k~~ Maximum Ratings 

Characteristic Symbol 

1B2Cl, 1B2Zl 

-!t A, AA)!t(~lE 
1D2Cl, 1D2Zl 

VRM 
1G2Cl, 1G2Zl 
-------

IJ2 Cl, 1J2 Zl 

3f:ley~VfE'~VlE (Ta=50° C)(Fig.l) Io 

-!tA.,JiJ\ 1 -it1 !l 1v-it- y'flVfE ls urge 

*H=lliil.m' Tstg 
-·~·-

:Mliiffil~lffilfit Ti 

~~1¥-J!M=•li Electrical Characteristics 

Unit in mm 

14Max 

Rating Unit 

100 JED EC 

200 
EIAJ 

v TOSHIBA 3-14 
400 

600 

2 A 
60(50Hz) A 

-40~150 oc 
--- -------

-40~150 oc 

Characteristic Symbol Test condition Min. Typ. \ Max. I Unit 

-it ,\.,AAll!f!1!'.lE~ T 
-!t,\.,AA~fl\!'.ft 

Fig.I f:ley~VfE'ilVlE~ff;@]Jfrlt Normal Circuit 

.----------- ..... 0 O I 

I.=2A ! 
~ 1--'---i----- i Rectifier 

'---------t----111"'-__J : 
' ' ""----- - ----.J 

Soldering : 6mm is the minimum to be kept between case and soldering part. 

Note 2 V - F-:a:a±!vf 0:Wiffli, Y - F (7)--::>Vj-;j:R._t t:> 6mmJ;J.J::(7) c;::. 0iJ• Gltl:Hf-C < t!.~ ~'o 
Lead Bending : 6mm is the minimum to be kept from the case when bend the Lead Wire. 

-708-

i---1 ~:~ ~I-



5.0 
l-+-+-·-+--1---1-+·-+--.U/ '•f'.t!IJ~iJfl\'!Lmt 

t--+-t--1--+-+--l-+-A ~~~ 
4.0 IL 

~ 
_J_ 

Lt 
::: 3.0 p:; [!_ i­

-li< I-+- --+--1-j . ! 2.0 H---t·:f-1--t- - --· 

ii" -j-·-Y,--.. -1-1 - !·-t--·+--i-+---1--+-I 

r.;- --,l . i---t--t---+-+-1 

1.0 If 
-~--+-+-+--1---1-1-+---~-t-
11;:_--;: -t-+-:-- -H--t-- -t--t----+-

o::--''--'--'-~-L--1-1--;:L~_i__.l-=-1-,-J..-L_L_J 
0 1.0 2.0 3.0 4.0 

-'11.t!IJMlilltii!E r,..~ (A) 

lo-Ta Max 

2. 4 . . fki );1i ,7.:r-t---t--t-t--+-+-+-+--t-+-+-+-l 
f-- Re~sti~e ~~~ --t--+-t--t---+--t--t--f-+-1-1-+-! 
- 'Inductive LoacJH--t-1--t-t-t-+-t-t-++-i 

2.0 d-+~t.T.}fj~ J:t:rr-~ . _( i11I -,H---t-'\--t-t-+-t-t-+-1--l-+-1 
!-'Capacitive Load t---t~t-+--+--t-+--+--+-+~ 

< l.S~i!f;illjflJ90"!-1::-:~t"\!"-Pt+-t-t-+-1-+-hH 
~ Conduction Angle 90"-l\-Hr+-l--1f--t--t-+-+-I 

liS Jl ; _ _lj;iflifllso·,1 L _1~ 
tim' 1. 2 Conduction Angle 60",.-'i<J":-,.-l-'t+.;J\.-+-+-!-1--1--1--l 

i J__l "JS &. 
"'- 0 8 ~~ 
r-r-. -~ ~ 

t-- - ·- - -1--1-+:=!=- -1-+-+-+.h."<ITu\-+-+-+~ 
t-+-t--1--1 -+--1-- -1-- -+-,--i-i-i-l'l~:'t\-t-+-t--1 

0.4H--t-H--t-H-+H--t-t-++i~'-!lf.JJ\.~ '+-H 
f--1-t- --1--r+-.. - -1--t--- ··-i-t-t-t--tN~+-t--1 
t--+-- tt 1--t- -t--t-+-t--f-t-4'i~ll--+-I 

0 t- J: ~ 
-40 0 40 80 120 160 

1 B2C1, 1 D2C1 , 1 G2C1 , 1 J2C1 
1B2Z1, 1D2Z1, 1G2Z1, 1J2Z1 

t--- --j- 12 3 1--t-t-i -~--j--"-j-
1--- ___ 1_ 1 - 2 J!O t--·J-

--- -- -- __?~~--t--r-~ -- - - --
.: IO - -- -+-t--r--- [[_ - -- -r-

- ----r--t----t--i:-fj -j-- --1-
1--t-- -14 {;;-1--t--t-t---l 

i-·-r-- --- -- -- -- ---1 fr/Z-----t--t-­
r-r-1---1--- -- -- -y~lli:-.-+-t-+-e-

51---'t--t--+-T--t--t---t---f---f--t--+-t-t--t--l 

0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 

11~Wtl~fl'llU1: VF( V ) 
lsurge Mu Characteristics 

1: =l~---+t--·-)-t--t-t--i--t-t"-t·~~~--t~~~~~E~E~~~~)I_ 

~ -::::--=:--j ___ --1--t- -1-· --
·-··--·-f---·1---r-~--~, -i+-1-i----t-----+-----t-!'--t-T--t-H 

• 60 ' 
~ ~~:.::s:~--t--t---t----t--t--1-t-t-t-----t ---r---r--r-T-T-t-H 

iii ~ :i\ 40 :-... 

*' 
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OR06NXZ31, OR06YXZ31 

O High Voltage Rectifier Applications. 

• -ttA.,Jili~'llEE VRM=20kV. 

• Sf'-:ley!lllfVJE'llVIE Io=80mA. 

• i!:Jl: Weigh : 15gr (Max.) 

il:k~:Mf Maximum Ratings 

Characteristic Symbol Rating 

-tr A.,Jili~'llEE \-_2_~9~:t-!JfZ31 VRM 10 
OR06YXZ31 20--

so con 
Sf'-:Jey!lllfVfE'llVIE Io 

Cooling) 
60 (Free 
Convection) 

-tr A_,Jili 1 -lf-1' !J Jlr•J- - ,;';IVfE (lOms) Is urge 10(50Hz) 

~-fti-1iillffi!.J'l' T.1 -55~100 
-------

f*ff'.lffi!.J'l' Tstg -60~125 

'115<\~!t*-'i:!E Electrical Characteristics 

~ IJ ::I ~tJ.t:fit~ft~~;;t[~T 
SILICON DIFFUSED JUNCTION RECTIFIER 

Unit in mm 

11.0~Max 

3oM;nl 

l = ! 
I 

Unit 

kV 

mA 

A 
oc 

---

i ~ 
~I " +1=+ 
~ 

"C 
JED EC -
EIAJ -
TOSHIBA 3-llK 

Characteristic Symbol Test condition Min. Max. I Unit 

-tr A_,Jil!J11JrrmEElllf: r 
-tr A, lili~'llVIE 

VFM IFM:=60mA ~ V 
I-RM--------------------- __ µ_A __ 

VRM=Rated 

Neither touche by naked-hand nor break the surface of the element. 

~'f-Vffil'f- 1J - fQ)"'.:>ft~b' GlOmmJ;J,F'<JCl):JJT IJ El!tffft-C-~ 7->t.=rr~wc < t.=~ ~'. Cr~~JK-1) 

·Lead Bending ; lOmm is the minimum from the case when bend the Lead Wire. 
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r---"··---1 F 

5001--t---+--l--+-~-t--f-----l·-J7'VI= vv --t---

ili< 15 25 35 

llllfi;Mfi·.tr.1±Wf Vy (V) 

lsuri<e Mu.C:lE:~j;if.ij Rated Load) 

01~--'--'~~3~~5~-'-',1~0~--'~3~0-'-~50,....._.~1~00,.----' 
50Hz;)[*l<~P1Jnl!!t 

100 

t-, 

0 
0 20 
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OR06NXZ31, OR06YXZ31 
lo-Ta Max. 

%> Fi,t)..;8-

40 60 80 100 120 140 



OR1NYZ41, OR1QYZ41, OR1TYZ41 
o~~~~ffmo xam~•ff~~~-~~~~ff•~m 
O Special High Voltage Applications OX-Ray Equipment and others 

Applications 

OR1NYZ41 ORIQYZ41 ORI TYZ41 

• Jiltk-ttA.iiJ{~'m;EE(ilflifr); VnM=lOOkV. 

• 3Jl:ley!if!:Vft1EVIEC:i1!*1Gntfifr) ; Io =lOOmA 

• UC*9)Weight =190g 

• .:.:.;f-4'--./ • ~-1v i:: Epoxy mold. 

125kV 

70mA 

190g 

• nai:f:r-c-.::.·{]f!ffl~1,,/0peration should be in Oil. 

:ft*:!E*ii Maximum Ratings 

Characteristic Symbol Rating 

ORINYZ41 100 
-tt A- ii!Gff!'m:EE ORIQYZ41 VR11 125 

Cna ;tf;) 
ORITYZ41 150 

ORINYZ41 120 
-1}--y~'m:J:E 

ORIQYZ41 Vsurge 150 
Cna ;tf;) 

ORITYZ41 175 

OR1NYZ41 100 
:iJl;ley~Vlf•lA& ORIQYZ41 Io 

1-
70 

Cna ;tf;) 
0R1Tyz41 70 

-tt A.iiJ{ 1 .Y-1 !l 1v-I}-- ;;'ltVfE (!Oms) Is urge 3.5(50Hz) 

~1tUl:ft TJ -20~100 

~ffi/.Jl.l:ft Tsl" -20~125 

llSftftCJ~i! Electrical Characteristics (Oil Temp.=25°C) 

150kV 

70mA 

300g 

Unit 

kV 

kV 

mA 

A 

·c 
·c 

Characteristic Symbol Test condition 

ORINYZ41 
-tt A-M:llfti'llEE OR1QYZ41 VF!l IFM=0.3A 
~~ 

OR1TYZ41 

OR1NYZ41 VnM=lOOkV 
-tt A-iiJi)f[!flEE OR1QYZ41 hM VBM=l25kV (Tj=100°C) 

OR1TYZ41 l .!.. VnM=l50kV 
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1 

OR!NYZ41 
OR!QYZ41 

Unit in mm 

OR1TYZ41 

JEDEC - JEDEC 

EIAJ - EIAJ 

TOSHIBA 3-166 TOSHIBA 3-220A 

Min. Unit 

160 

200 v 
255 

200 µA 



ORINYZ41, ORIQYZ41, ORITYZ41 
lo-T.(Oil) Surge Current Characteristics 

120 

100 

< 
.5 
~ 80 

~ 

* $:! 60 
;mi. 

~ 
~ 4 0 
~ 
:Iii' 

~µ\.__-+-<-~++++1~~+--+01~1~ 
~ ORIQYZ41 

3. 0 ,_,..__\+--+-+-+-++-++f----+--+oruTYZ41 

~ 1-4 l~ -_§_,._,, _ _.__,_l---

1----1 ORIQYZ41 ~ 
ORITYZ41 \ 

:'.5 ----l-~->"...---i--1-------1--+--1-+-H--------j-+--t-+-t----H-+l 
2.0 ~ -

~ 1'--l----1----H-+~-~--+-+-l--+--H-+l 

~ w 'I-
;, ""' ~ !. 0 l-----l---l--l-++-+-++l----'""'1-.-..........:---+i--....-+1-++++H "' \ 

* 20 ~I\ 
-- -----t-------l----1-----1------1---+--l-++-------1----+-----+--+-+++t-i 

I ~ Ot___...L.--1.--1.-L..L..J..-LLL---'----;;C,......c--:-:-~-'-!-:! 
l 3 5 10 30 50 100 

OL-_;_____i_____L____JL__j__--'-----l------''---'-~ 
0 20 40 60 80 100 
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OR6UXZ31 
Oil1UIEE!i~Jl5.ifflft 
O High Voltage Rectifier Applications 

• .t;t,\,iiJ(~fUE: VRM=14kV 

• SJZ;Jey~Vft'li'.VIE: Io=600mA 

• l!::il: Weight : 45g 

ft:;l;::~*3 Maximum Ratings 

Characteristic Symbol Rating Unit 

-tt A..iiJi~t.!E VR111 14 kV 

SJZ;JeyffVftmmE Io 600 mA 

-tt A.,iiJi 1 -lf" 1 !1 JI- -lj- - !P'iftvtE Is urge 24(50Hz) A 

~fra!)f}iil:li: TJ -40~100 oc 
f!f:ffilffi.li: Tstg -40~100 oc 

-~~~'!! Electrical Characteristics 

Characteristic I Symbol Test condition 

hM=600mA 

VRM =14kV 

!surge Max. (~~ftr.f Rated Load) 

~ 

< 24k--~-+--+-+-+-+++Hf--~-+--+-+-+-+-t-+-H 

~ rs::f--~-t--t-+-i-+-t+t-+---+--+-+--t-t-r~ - ~ 120 ~ 

; 161----+--+-+4-HH++-l-----f"-..::-+-+-1-H-H 

~ ~ 
:.\ 
I 
~ 12f--~-+--+-+-+-+++H~~+--+--+--+-+-+-+-H 

50Hz il*'il'll1Jnlllt 
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20 

10 

5 

< 3 

.!-

0.3 

o. 1 J 
12 

JED EC 

EIAJ 

TOSHIBA 3-196 

Max. 

16 

700 

y 
~ 

~.vz. 

~ .<..' ~· 

v2 
I/ 

16 20 24 28 

J.111JilfJllll'ft!E VF (V) 

Unit in mm 

Unit 

v 
µA 



700 

600 

< 500 
.! 

:!!!l 400 

= I! 300 

Ill-
200 

100 

0 
0 20 

OR&UXZ31 
lo-Ta Max. 

f.!!L, lfi'.it. 3;ffl, 6;ffl<'J 
:11-l}l:i, riIBfi1iti: H• It -C 

.... .::{flfff ~ ~· . 
N iMf: I.I-+-rs: 3;ffl: 0.9 

1"6;ffl: 0.7-+-

~ 
r--... 
~ 

40 60 80 100 
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OR6JXZ33, OR6LXZ33, OR60XZ33 
o~~EE~~tl$ltm Unit in mm 

O High Voltage Rectifier Applications. 

• -ftt\Jil'(jftiJIUE V&M=6~12kV 

• 3J'-j:foJi'1:VIE1ltVIE Io=600mA 

• filll'l: Weight : 45g(Max.) 

• 7· 7 7. 7-"' '7 • -t:- - 1v FM/Plastic Mold Package. 

:I::*:~~ Maximum Ratings (Ta=25°C) 

Characteristic I Symbol Rating Unit 

~ kV 

mA 

OR6JXZ33 

Io 

OR6LXZ33 v RM 
-----

OR6QXZ33 
----------~------------

-------·---------1------l-------1-----~ 

24(50Hz) A ---·------------1-------1-----------1-------
T, -40~100 oc 

-40~100 ·c ~----------------i------1-------1-----
t Tstg JEDEC 

E!AJ 

TOSHIBA 3-154A 

flt5ntf.J~tt Electrical Characteristics 

Characteristic I Symbol Test condition Max. Unit 
--·---

I 
OR6JXZ33 8.0 

--·----
-ft h.AA1$11ltEE!l$ r OR6LXZ33 VFM h·M=600mA 9.5 v 

OR6QXZ33 12 

OR6JXZ33 V&1t=6kV 
-------

-1th.lifG~1tilit OR6LXZ33 IRM V&M=8kV 700 µA 
OR6QXZ33 V&M=l2kV 
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lsurge Max.('..iE:<f1i:~J1f Rated Load) 

28r---r--r---,--r-r-n-ro---,,-,,r-r-r-r-TTTi 
T; = :._40.-'. 1oo·c 

241r----+-+---+-+-+-H-++---+---lf--l--+-+++-+I 

~~ -H- --H-1----t--t---t--+-t-+t-t-i 

20f--H~--"""k--+-t-++++-t---t--+--+-+-++++-t 
!!'i ~ 
~@: t---+--t-+-t-+ 'N..t:f--1'--+---+--+-+-++++I 

!;ti 16[--+--t--+-tt-++t+---P-..;::::-++t+t-H 

~ ;l~ 

if~ 
:,\ 

I 12+-----+-+---t--t-t-H.++---+---1e--1--+-+++-+­
t' 

8 ~1~-"---_,,..___,_-,L--'-'-L.LJ~Q---"---'30--'--'-50-'-"-'-1LI00 

50Hzi'liHfnJJll~ 

lo-Ta Mu, 

800I~ __ = -H,_+-+H--,f-l--+-1-H-H---1-- - -::=: -~J:i~1'., 3-f[I, 6 ;ffi'7J 
11= t-i -~Ji;{;-LlT~~f,\\liH iJ• 

700H-: +++-+-++-+-+-t-t-H-+-l--t-H-1t-c ~1f!H < t!;'< ~·""' 

H -+-+-H-HH-H-t-+-H-
600H-+++-+-++-+-+-t-t-H-Hci-H­

l-t-t-t-,,1-H--H-H-H--l~-1~~ 

ifi:ifit: 1.1 
3t§: 0.9 
6tll: 0.7 

::;: 500 ,_-+--+-+-1--+I-+ _,-+-+--++--t-r:_,+_,-i:.,+-t-l:_,-':_-t_"t_;:_"IJS,'.:'~1,::1.;_;:-_::--_;:--_;:--_;:-..;_-..,..., 
E I- I -r-t-H-H-t-l-+-+-1-t-++-1'.l--+--t-+-l--t-1-t-
~ t- +- +- ---r +-
M 400 1-- +- t--, -r 
tm' I- +- +- -11-HH-H-++++-i- f--
~ 300~- -+ i-~- t :_-,_+:: j::::_-l_::-_l,-+--i-+--1-+-H-l't; 

1-+-+-+-'-+-l-l-l--l-+-l--l--'l-+-,l--+-I- f- -

0 20 40 60 80 100 

f~f;r,Wfi'f.'Jfffii!.l.Ilt Ta ('C) 
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1N44A1, 1N52A1, 1N61A1 
o~~EE~~~;.i!fm 
0 High Voltage Rectifier Applications 

• f;lt?J~V!E'm:mE; Io=0.67A(l</>) 
Io=0.6A(3</>) 

• -itA-.!i&i!l!:'m:EE; VRM=22~30kV 
• = ;f- 4'- -;.- ~ - 1v F'~ ; Epoxy Mold type 

@Ji§~ Circuit Diagram 
IN#A1 

I ~ •t 

c 
~::k~~ Maximum Ratings 

Characteristic I Symbol Rating Unit 

1N44Al 11.0 
----·-- ---

*1 1N52Al 13.0 
-----

1N61Al 15.0 
------

1N44Al 9.0 
----~--- Vm.c -it A- .!i&i!l!:'m:EE *2 1N52Al 10.0 kV 
------ ----

1N61Al 12.0 

1N44Al 7.5 

*3 1N52Al 8.5 
----

' 
1N61Al 10.0 

_!~~~'ltV!E (Ta=50°C) I Io 
1600 (50Hz)i mA 670(50Hz)I 

-!tA,Ji& 1 -V-1 !1 /v-lj-- "''m;VfE Isurge / 60(50Hz)I A 
-·-~-----------·~------

f'?;:ff:UU!t I Tstg -20~120 oc 

Unit in mm 

~filffi::r c cfilffi-rr .. i:ro J: 
LY c filffir c + iillffrai 
u-"terminal to "C .. ter 
minal and "C"terminal 
to'•+''terminal 

~ 
JED EC 

EIAJ 

TOSHIBA 3S-326 

~ 

3</> 
l</> 

* l 3(j?;~ 2 ffi/Safety Factor x 2, * 2 '~j?;~2.5ft'.r/Safety Factorx 2.5, * 3 3(j?;~ 3 ffi/Safety Factorx 3. 
3(j?;~~11£ < c ""-Cil!'.m ~.h0~-f!~Ui-it- ~9&Jl:R@l~~'lm1l::i"" 0~,~il>~ I) "ii". 

~5nl¥-.l!f:i¥1i Electrical Characteristics 

Characteristic Symbol Test condition Max. Unit 

-it A- .li&Jlli!iJIEElllf: T VFM hM=l.5A I 
(C)~(+) 31 v H~(c) 

1N44Al v •• ~22k~~ 
-It A,Ji&i!l!:'ltmE 1N52Al hM VRM=26kV 

(+)~(C) 
700 µA 

----- ------ (C)~(-) 
1N61Al VRM=30kV 

Caution: 
It is essential to keep distance of more than lOmm between rear side of the device and the metal part of ground 

potential or use suitable isolator (i. e. 3mm min thickness of phenol resin etc.) 

lo-Ta Max 
1.0 

0.8 

::, 
~ 0.6 

1--+--+l<I> 

3"' 
l!$ 
!Im' 
l!$ 
~ 0.4 
:m' 
It-

0.2 

0 
0 20 40 60 80 100 

~li\'iil'f'.§:Ji'il!llli,\l.~ Ta ('C) -718-



~ 'J ::i ::,..1Jt~:flg.wfl~~-T 
SILICON DIFFUSED JUNCTION RECTIFIER 

0 ~~EE~ iJJRflijltffl 
O High Voltage Applications 

• -1!- A.,JiJ\il!!'llEE v RM= 15k v 
• f~~Vlt'i'EVIE lo=450mA 

~7;:5E;Mi Maximum Ratings 

Characteristic Symbol 

-it t1.,lJJl;iJ!tllEE VRM 

iltfbt-lf"- :YllEE Vs urge 

f~~\~Vit'>ltVit Io 
-----

.JtA_,llJ{ 1 -!f"1? Iv-If"- ~'ij[Vft ls urge 

t~if{f!ll/ili.tlt TJ 
-------·--~--

{!f:-fH~jlJfft Tstg 

~5{\l'.f.J~'i:!E Electrical Characteristics 

Characteristic 

-1!- !vliJ~llll'l'l'ftfrll$r 

Caution: 

Symbol 

Rating Unit 

15 kV 
------ ---

15 kV 
----

450 mA 
------

14(50Hz) A 

-20~100 oc 
-----

-20~100 oc 

Test condition 

hM=l.OA 

VRM=l5kV 

M9202-15KV 
Unit in mm 

JED EC 

EIAJ 

TOSHIBA 3-9202 

I Min. I Max. I Unit 

It is essential to keep distance of more than lOmm between rear side of the device and the metal part of ground 

potential or use suitable isolator (i. e, 3mm thickness of phenol resin etc.) 

-719-



M9202·15KV 
h-VF lo-Ta Max. 

I 

121--+--+--+--+--+--+---11-1/-++-+-+-+--I 

]7 
; 81--+--+-+--+---+--jll--+--+--+--+---+-l 

! l 
II V 

~ 

o m 
0 20 40 60 80 100 

lf:il!liiflfHlll!!lia Ta ('C) 

tit~Mfi1lEE VF (V) 

Isurge Max (!lf:~~filj Rated Load) 

3 5 10 3050 100 
50Hz:iE~'l'lllt>lMl'Plmll: 
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M9242-10KV 
Oiri'IEE'll~m~m 

Unit in mm 
O High Voltage Applications 

• ~Aimti~ma:: vRM=1okv 

• Sfl~Jlfi'.i!E'itVIE : Io= 450mA 
35±1.~J 

M 
:ft*~*' Maximum Ratings 

Characteristic Symbol Rating Unit 

~AiiJJl~S:: VRM 10 kV 

Sfl:ltJ#.V!E'l':V!E Io 450 mA 

~A...lm 1-iJ-1? 1v-iJ-- ;;mVfE ls urge 14(50Hz) A 

t~itffl3mtt'. TJ -20~100 ·c 
-!*:fHJ;;!.Ji'. Tstg -20~100 ·c 

JED EC 

EIAJ 

TOSHIBA 3-9242 

-~Ml~M: Electrical Characteristics 

Characteristic 

1 
Symbol 

1 
Test condition I Min. Max. Unit 

~ Ai!mn!A'iitEE!llfor VFM b:r.t:=l.OA 

I 
- 9.5 v 

~ A...lm:&!'l':mt: hM VR1.1=lOkV - 650 µA 

Caution: 

It is essential to keep distance of more than lOmm between rear side of the device and the metal part of ground 

potential or use suitable isolator (i. e, 3mm thickness of phenol resin etc.) 
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M9242·10KV 

JZ 

10 14 18 

li>IUcilffi'.ILl:Elii'r VF (V) 

lsurge Max. (!iE;f41.~f.1i Rated Load) 

~ 16k I I 1111111 
12 ~ 
~ 

I 111 llm 
T1=-;w-iuu·c 

I I 

Io-Ta Max. 

< 
.5 
~ 

li'3 
~ 
li'3 
~ 20 :f;l' 
};!-

--722--



~ IJ ::J :,..J!j_jl[~-=f(7.$7 "J 'J) 
SILICON RECTIFIER(ST ACK) 

o~~ffflj;l[Jf.1 !i!:m"1 1J .. , ~w 
O High voltage Applications 

• i'iilim17Bl:tm~~/i:t.i: ,1:'0)ill~i!lffvrEJfl/DC power supplies for Industrial 

Heating Equipment 

{91J •ifl7 V ,,, :/, ~D!EA.1J'l1JE4.5kV, JilD!El:B1J4kV, 0.5A 

• .:i:.;f-4'-':/'-t--1v 1-'7 :/.:i:.-?lf'j": Epoxy Mold, Radiator Weight=350g, 

~:l<P: fj~~~/Free Convection 

:ft*'.IE'.~ Maximlim Ratings 

11i:f§7" v ,,, y~VfE. ;single· Phase Bridge Rectification 

Characteristic Symbol 

-1:!:/u~-.EE Vm1 

: -If"- ;;-l:t!uM~m.EE Vs urge 

! 1±11JmDft:(50Hz, -1:!: !uMf!i. 5-tJ-1' I/ /V) lo 

! -1)-- y'i'tVfE ls urge 

Nilllllm!.Il'. Ta 

• ~ff'.m!.Il'. Tstg 

'm!m~~M: Electrical Characteristics 

1 ::liff·c:· c Per Unit 

Characteristic I Symbol 

-1:!: !uMfll&ill.EE~ "F VFM 

-1!-!uM~illVTE hM 

Io-Ta 

500 

' : 

400 
J: 

\ 

~ 
: 
-;- : 

i ~ 
' ~ 100 

I\ 

Rating Unit 

10 kV 

15 kV 

0.6 A 

16 A 
-40~50 ·c 

-40~110 ·c 

condition 
IFM-2A 
Ta=2s 0 c 
VRM=lOkV, Ta=25°C 

VRM=lOkV, Ta=110°c 

< 

S5092-4B 
Unit in mm 

JED EC 

E!AJ 

TOSHIBA 3S - 120 

Min. I Max. Unit 

- 20 v 
- 1 µA 
- 400 µA 

0 
0 

\ 01-_.__'_..,~J......--c.__J__J___JL__.J___J_~_J__J 
8 10 12 14 16 18 40 80 120 . 160 200 

"/lititlii!'T¥i'l!Jlllilll1!'. Tl! ('C) lllitll!f)lli\ltl±illff VF (V) 
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S5092-6A 
03*6~5llZi&i!l.EEfl»lJn 

Unit iii mm 
Stacked Rectifier for 3-phase Full wave Applications 

• ~A.Jlitill!'m'.IE; VR111=10kV 

• 3JZ-:fcy~Vlt:11[Vft:; fo=O. 9A 

• ililim17BU111~$!<'Stt.1: C: co~~~VIEJH/DC Power Supplies for Industrial 

Heating Equipment 

• .:x:.;f,;\'-v • -'E--1v F, 7~.:x:.~#~/Epoxy Mold, Radiator. 

• 1i:Jt; Weight=500g 

•~;§~~~/Free Convection. 

:&:k5E:*& Maximum Ratings 

3 ffl~rBl~Vft:. 3-PHASE FULL-WA VE RECTIFICATION 

Characteristic Symbol 

~ A-llJGll!~IE VRM 

-If'- ~~A-JiJfilt!'m'.IE Vsurgo 

1±11JmV1E Io 

~,z,Jm 5 -lf'1' !I 1v-!f'- ~m'.VIE lsur.ro 

mllmili!ll! Ta 

'Csna!J*fi!f Electrical Characteristics 

Characteristic· I Symbol 

~A-!mll!AmEEllif:"T 

~,z,Jm~mV!E 

< 

4 

3 

0 
8 10 

VFM 

IRM 

I 
ii_ 

1 z 
v 

_L 

v _.I../ 
12 14 16 

llJt~)IRflMr tip (V) 

Rating Unit 

10 kV 

17 kV 

0.9 A 
25(50Hz) A 

-40-50 oc 
-40-110 oc 

condition 

bx=2A, Ta=25°C 

VRx=lOkV, Ta=25°C 

VRx=lOkV, Ta=ll0°C 

1.() 

0.8 

0.2 

18 
0 
0 20 

-724-

Input~~ 
' + 

Ottput 

JED EC 

j':IAJ' 

TOSHIBA 35-140 

I Min. Max. I Unit 

~ 
20 

~ 1 

400 A 

lo-Ta Max. 

~ 
~ 

~ 
~ 

\. 
~ 

~ 
~ 

\J 
4.!l 60 8.0 l~O 120 

•ifiifllfNilf!lliU: Ta ('C) 



~ IJ ::I :,.-1J!~m.g.'Af f,t5jlf~-J-
SILICON DIFFUSED JUNCTION RECTIFIER 

o~~E£~5;1fm 

O High Voltage Applications 

• 1s!:!V!lJliE'.!:'m'JE; VnM=lOkV 

• f.i~J!i!fV!E'itV!E; lo=500mA 

• l~TIBiHltJll~~li':tJ: c.·0m:ll/Rlli'fV!E}f]1;::.:Ji!li-j-/DC Power Supplies for 

Industrial Heating Equipment etc. 

{J1J • 3;t§i!t{Hl; 3t151E/\:1J~F"il'!tEE4kV, ~V!E!±!:fJ5.5kV, 1.0A(5.5kW) 

l\it§iitiHl; '.X:V!E.A:;IJJ'!tEE4.5kV,@:m!±!:1J4kV,O. 75A(3kW) 

• ""- ,-f- =\'- -;; • -i:- - 11-- !-"/Epoxy Mold 

• illii; Weight=70g 

• ('it-P ; El i!(i\:zg('i */Free Convection* 

:qj::;k:~* Maximum Ratings 

Characteristic Symbol Rating Unit 

1st IV !iJ\iE'.!:'m'.EE VRM 10 kV 

-it- ,;-i:t!V!iJ\ili!~EE Vs urge 15 kV 

f-~~ViE'fltVIE Io 500 mA 

1s!:!V!iJ\ 5 -it1 !J !Ht- ,;J'l[j'fiE ls urge 15(50Hz) A 

ffllf!lll/fi\_~** Ta -40~40 oc 
f*:ffl/fi\_~ Tst"' -40~100 oc 

'~!Untf.l!f:;!f1~ Electrical Characteristics 

Characteristic I Symbol Test condition 

1st IV !iJ\fli& iltEEJl$ ~ VFM I hM=2A, Ta=25°C 

--ti: !V!iJ\ili!'m'.ffiE InM 
VRM=lOkV, Ta=25°C 

-y-;;M=lOkV, Ta=lOO"C 

S5102 
Unit in mm 

JED EC 

EIAJ 

TOSHIBA 3-86 

Min. Max. Unit 

-1--~-
13 v 
10 ,,A --·-··-

400 

* :zg:5{t0V!E;®0.'fil1;,~Bf. ~1!1llt~!li:L---C~}f]-j-Q:\li;ill:t, :zg~05!1\ifjlj:zg('i~~!\!L---C°P¢1;'• 

** 40°CJ;J,J::"C"019.'.Jfll;t{1~0 Io-Ta Max ;IJ-7'>a:~~Jjjlji\,ii'"0 
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S5102 

f---1-+-1--1--+--4-+---1--1r-1-1f 

IT 41-+-+--+-+-+-+-t-+-+-+-t-+-1-V--+-l 

lZ 
.::::, 
.~ 31--f-+--+-+-l-+-+-+-l-+-+-~IL'-1--1-+-1 

"" f-7-+--+--+-+--l--+->-1-1---1--t1-IZ-+--1--t--t-• !!"'; IZ i 21--f-+--t-+-l-+-+-+-l--ll'-f-+-l--+-+-l 
$ 

lL 

' 
+--j;)--t­v .. l---t--i--

f-+----1--I--<- t/ J---1 t--rr-f--t-+-1 
0:--'---'--'-"':-'__cl__J__L_l--L_J___L~L_L__J__J 
6 8 10 12 14 

lltlll#JilfiftEEll*T VF (V) 
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Io-Ta Max 

500 

< 400 

~ 
.s 
~ 300 

em' 
l1S 
~ 
~ 200 
1'1-

100 

l 
0 

0 20 40 60 80 100 

:l!ltkWiitffllllili:Jl\: Ta (°C) 



~ IJ ::i ::;~~:tl.g.%~~~T 
SILICON DIFFUSED JUNCTION RECTIFIER 

o~mff~~m 
O High Voltage Applications 

• --l:tlv)lJii!f!'i'IHE: VnM=l2kV 

• 317-:l~J!\~lfrEml'.ilE: lo=lA 

• i'Sim11!1'.tm~~i@:ts: ~- Gl)'J'ti'.Wl\Jftli!Effl tc:.)@:i'"t /DC Power Supplies for 

Industrial Heating Equipment etc. 

'Wtl • 3;J'f:l:@:11!1'.l!ii'i51E: Y:l'.ilEA.:1J*B~f.,%8'.£E5.2kV, lliiffrW:\:!J7kV, 2.lA(l.5kV) 

.ljo't.t§f Y .,, :/~\fDIE: 'JtffiEA.:!J'ftEE5. 5kV, llilffrW:\::!J5kV. l .4A(7kV) 

• = ,f 4'- y "E- - ;v r /Epoxy Mold 

•&ilk: Weight=600g 

• li';;i,;p : El ~~Ii'; */Free Convection* 

:llii:*'.lf'.~ Maximum Ratings 

Characteristic Symbol Rating 

1± !vMi!l!fltEE v RM 12 

Unit 

kV 
----1---------1-----------------

-1}-- :/-1±/vMi!f!'i'fi'.EE Ysurge 23 kV 
--------1-------1--------------

Sfl.~J!ii<:mmm Io i A 
---------- ---1------1----------------

--l:t!vM 5 -tJ--1 !7 Jv-1}-- :/'ltbtt ____ 
1
_I_su_rg_e ___ 

1 
30(50HzJ1 ___ A __ 

mlll±lmill'.** Ta __ -=±4_0o~~1o0_0 -\--:-CC ______ _ 
f*:ffmill'. Tstg -

mmi¥-J~'I~ Electrical Characteristics 

Characteristic Symbol Test condition 

S5103 
Unit in mm 

JEIJEC 

EIAJ 

TOSIIIBA 3-185 

Min. I Max. ~i1:_____ 
VFM 

iFM=2A 
Ta=25°C 
VRM=l2kV 
Ta=25°C ---I--,;:--~~~-

* ~"-'AGl)iJlf)jGl)ill!,i,,JJ!iJfiif. ~11!1!l:f~i£i: L -c-utfl:l-t 7.i!$}illx~'.%ffits: ~-c:-5w.i~U2Ji/i';0c1.rts: 0 -C'ft'c'o 
** 40°C!;J,J:C:·Gl){lt:Jfivt{'tB5lG') Io-Ta Max. ;/J- f0c$Pfo.\Gl)J::, 1±\::!J'~iAC!J::{JfiXrj' VC'ft'c' 0 
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S5103 

5f---+---+--+--l~+--+---+--+~t---1 

I -t-
~ 4f---+---+--+--J~+--+---+--+---,l'--I 

< 
1---t--+-- --+----+---l--+j_~jl+--­

~ 3f--+--f---+--l~+---+--+---+l/f-l---I • I 1--+---l---+-~1--+--+--+--j_-~--+---t 

~ 2t-t---+--+-t--t---+-~~+-+---+---t 
+-----+----< 

j_ 

01---<'---f--+---yf--+--+---+-----I 

12 16 20 24 28 

llllllil'JllliiUEEl!(?T VF (V) 
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1000 

j 800 

~ 600 

= ~ 
:!il' 400 
Ft 

200 

0 
0 

lo-Ta Max 

f\ 
~ 

""\ 
--~ 

~ 
1\ 

\ 

r\ 

~ 
20 40 60 80 100 

11lt/lliilHH>11!1ll!U Ta ('C) 



Oili!IB:fi~m 
O High Voltage Applications 

• -l;tA,liJ()Q[\1ltfE; v RM=16kV 

• .:qz.:icy!{ifW1E\1ltVIE ; Io= 1 A 

• i!"1i!JO¥Bl:IJ~ili!l~!ltt.i: .E'<!Y~~l!ifi'Jf[~r.3@-t /DC Power Supplies for 

Industrial Heating Equipment etc. 

1911: 3 ;tEJ~rBtiJl:<fVIE; ~VIEJ-.:1JMtftfl'>tfE7 .5kV, iflVIE!±l:1J10kV, 2A(2okW) 

llif§7 !l .,. Y~V!E ; ?'<:im1":1J'ltfE8kV, iflV!El:l:l:1J7kV, 1.5A(lOkW) 

• .:r:.. ,i; 4'- ~ .:c - 1v i: /Epoxy Mold 

• !ltil : Weight=800g 

• ~!P: 13?.~g;g~ */Free Convection* 

:ft7':'.IE*'& Maximum Ratings 

Characteristic Symbol 

-i:t A,JiJliii'~1f:EE VRM 

-if"- Y-l:t A,JiJli]'!"~EE Vsurga 

.:qz.:icy~VIE1f:VIE Io 

Rating Unit 

16 kV 

30 kV 

1 A 

S5104 
Unit in mm 

JED EC 

EIAJ 
-itA,liJ( 5 -if"1 !I 1v-it- YwtV!E ls urge 30(50Hz) A TOSHIBA 3-24-0 

mllmiffil!lt** T .. 

I 
-40~40 ·c 

f*:ffiffil.Jlt Tstg -40~100 ·c 
tlUntlE.l*ftt Electrical Characteristics 

Characteristic I Symbol Test condition ) Min. I Max. I 

* g;g%(7)V!E:J&(J)ill!\,ffl', ~-ml~Jti:L-CiY!Jll-t7.i~fi~%St.i:.E'--C%.i'f!iUg;g~~rrt.i:"?-C < tiiE"'o 
** 40°CJ;J.j:--C(J){jf!f!Ht.#~(J) lo-Ta Max. ;IJ-7~~1\\'\(J)J:, l:l:l:1J1f:i'ifl~~'J'L-C<ti'251v'• 

-729-

Unit 

v 
µA 



85104 

1.0 

~ 0.8 
< 

~ 0.6 

!: 
i 
:l'.i' It- 0.4 

0.2 

0 
0 

! 

20 

Io-Ta Max 

~ I 
I 

i\ I 
- -- -- -1~-

3 I 

I 

~ 
l ~ 

I 

I \ l 
40 60 80 100 
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o,__~_::::_..::.__i__J...-1--'---'--L-'----'------'----'-__, 
20 24 28 32 36 40 

llJlllil'Plll'ili'.EEl>lµT VF (V) 



S5105 
o~~EErit»itm Unit in mnt 
O High Voltage Applications 

• -lt1v~mEE; vRM=1skv 

• :if:L~!Jl!fmmm; Io=2A 

• ~Ji'flrlll:l.m~~i'§':t.1: .E' 0) 'm'.illli!Jl!fliiEJllK:iii'" /DC Power Supplies for 

Industrial Heating Equipment etc. 

f?IJ 3 i13:1it~~m; ~mA.:tJ~ffu,'ilEE7 .3kV, li'i:IfiEl±\1JIOkV, 4.5A(45kV) 

.lji;f137" 1J 'Y s/!Jl!fiili:; ~ViEA.1J11tE£7.0kV, ]f[jjfEf±l:tJ6.3kV, 3.2A(22kV) 

• 7.; :/#/Fin Type 

• ii::i:; Weight=l.9kg 

•(%tip ; §~g;g(% */Free Convection* 

~*~~ Maximum Ratings 

Characteristic Symbol 

-lt Iv M~'ilEE VRM 

-it - s/-lt Iv M~'ilEE V surge 

f Jey lJl!f jjfE 'ii jjfE Io 

-lt !vM s -ir 1 !l 1i.--ir- s/'ilm ls urge 

Ji'flll.Mil.l!t** Ta 

*1¥lffil.l!t Tstg 

~5nat.1~1~ Electrical Characteristics 

Rating Unit 

15 kV 

30 kV 

2 A 
30(50Hz) A 

-20~40 oc 
-20~100 oc 

JED EC 

EIAJ 

TOSHIBA 3-264 

Characteristic Symbol Test condition I Min. I Max. I Unit 

hM=5A I I I Ta=~°C - fil V 
-.,_,_--,=-,*-, -.""'-"*-.-------i-----l-v-'--"CRM_=..::::.c._1s-k=-v-,-T-a_=_2_s_0 __ c ____ I - 1~--·---,;p;-

""" "-'-='IO!,UIL lRM ,_V_R_M_=_1_5_k_V_,_T_a_=_10_0_0_C ____ ---~i------SOo\ ___ ;A 
* g;g~O)VfEjfilO)f!!,\1, '~ffl, il!:M~JiI L. C:if:ffl-t 7.i~{H;J:g;g~0)5!I(l!l1Jg;gf%~~~ L. C: < t.!_~ 1,,0 

** 40°CtJ,J::"t:·O){f:ffliJ.#1Zl lo-Ta Max. :tJ- 7'~$~~\,' "i"t o 

" -·-

10,1---+--...+---J---l--l---l---J.-f--+--+--+--++/-+---1 

J 

v 
~ 61--+--+---l--+--+-+--+--+--iz-rt---+-t--+--

• ~ I 
~ 4f--+--i---..J---l--l-+-+-+v~--+--+-t-t~ s: 

21-1--ll--l--i---+-+-¥[7-l--+--+--+--+--+-I v 
__j.-'7 

~ho__l.~221;=::::r::::2~4_J__,2~6_.J_-=12s,--L-3~0_J--:;3~2......L-::l34 

Jl;:f!F.}Jllli'i!EEH>l:T VF (V) 

:::, 

2.0 

1.8 

1.6 

1.4 

Jl5 1.2 

~ 1.0 
~ 
:El" 0.8 
1'1-

0.6 

0.4 

1--

-·----

0.2 

o. 0 
0 
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S5106 ~ IJ :::i :..-ttm:~g.~J.t5.iUH~· 
SILICON DIFFUSED JUNCTION RECTIFIER 

o~~.EEJ.t))ltm 

O High Voltage Applications 

• '1±-A,JiJlilf!flEE; VRM=20kV 

• :iJZ:Iey~VfEflV!E; Io=3A 
• i'i'iiJIOifflJ;fl~~tlltJ: i:CD1i!tlliR!!i!fVIEJ!Hc;i@-j"' /DC Power Supplies for 

Industrial Heating Equipment etc. 

1711 3 ;f§~iffl!!i!fVIE ; '.X:VIEJ.-.1J~rl'l1fl!E9. 7k V,J&:V!El:f:l1Jl3k V,6. 7 A(87 kW) 

lJi;f§7· Y .,, y~lJIE; 5<::li!EA1J'itEE9.3kV,J&:li!El:f:l1J8.4kV,4.8A(44kW) 

• Fin Type 

• liil:; Weight=2.6kg 

• ~ill ; 5mlllU~~ • ~)fill. 5m/s/Forced-air cooling, Air Flow 1. 5m/s 

J!t::;k::~~ Maximum Ratings 

Characteristic Symbol Rating Unit 

'1±-lvMilf!'itEE VRM 20 kV 

-IT- Y-1tA-JiJlilf!'i'lEE Vsur~o 40 kV 

:ijZ:Jey~VfE'i'liliE Io 3 A 
'1±-lvM 5 -<t1 ;; 1v"'f"- Y1iltV!E Is urge 30(50Hz) A 

Ji'ij !mlli[l!t * Ta -20~40 oc 
f!i!:ffilffi.}j( Tst.; -20~100 oc 

'il:Sfitf..l!j"i.j1i Electrical Characteristics 

Characteristic I Symbol Test condition I Min. 

'1±-!vlllill~tlEE!li'f<r v~'M 

·it lvliJlilf!'i'lVIE IRM 

iio-VF 

101---1--+----+-+--+--+-!---+-J,-+---I 

I 
~ 8t-t--+--t-t-t--+-~z1t-t-_ :::, 
.::: iT 
;is 6t---t--+---+-t---+--+--ll-+--l--l 

; r·--+----1--+--+--+-+lf+j_-+-+-+--1 

i 11_ 4t---t--+---+-t---+--lf'--i-+--l--l 

1FM=7.5A 
Ta=25°C 
VRM=20kV, Ta=25°C 

TRM=20kV, Ta=100°C 

3.2 

2.8 

3 2.4 

~ 2.0 
~ 
1111 
jJ;l 1.6 
~ 
:W 
Ft- 1.2 

I -

-\ 
-

-

Jo-Ta MaX 

1 
[ 

l 
_.\ 

-\ 

Unit in mm 

JED EC 
-------! 

EIAJ 

TOSHIBA 3-348 

Max. \ Unit 

45 v 

400 ,,A 

800 µA 

_L 

I 
l 
I 
I 
I 

1 
i 

I I 
i 

I ! ~ 
;1 

0.8 
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~ IJ ::i :..-'1v-7"~-tt -f IJ A,~ 
SILICON PLANAR THYRISTOR SFDR2B41, SFOR2041 
o~~~A.1,~:..-ij~~a~~m 

O Low Power Switching and Control Applications 

• -l;l:-A,jjJ{)IWj;to d: Lf)Q!1ft1E: VFxr.i, VRX:M=lOO, 200V 

• :if:li:JJlln1~¥ifE : Io= 200mA 

• 1J"ruL iWEJi-C:'Zi.:frlli-C:-t /Small Package, Light Weight and Low Cost. 

• -:177-.7-'Y ?'f:-1v 1::w.-e-t/Plastic Mold Package. 

:&::k:iE:~ Maximum Ratings 

Characteristic Symbol Rating Unit 

-l;l:-A,JmJ1lfl:rnll::TlEE:to .i: I sFoR2s41 VFxM and 100 
'Cf-l;l:-A,Jm~ltEE(RaK VRxM 

v 
=lkQ~m) SFOR2D41 200 

3~71!!'. ..l;J:- A-~JGJJ!'MEE 1SFOR2B41 VRxM 150 
CRaK=lkQ;}~m) jSFOR2D41 (non-rep.) v 

300 

3¥:li:JJlll'li[VfE(.l'li*1¥7llt Ta=35°C) Io 200 mA 

-ttA.>JJJi 1-tJ-1? 1v-tJ-- y'l§[VfE lsurge 6(50Hz) A 

-l;l:-A-Jmr·- r111J Par.i 0.1 w 
3¥:li:l ?' - r 111J PaAv 0.01 w 
-tr A-M~ '7' - r 11!'.EE VGRM 5 v 
~il-mll'ffil.!!t T3 100 oc 

----·-
f*:ffl'ffil.!!t Tstg -40-125 oc 

~~~!jlij:i~ Electrical Characteristics 

Characteristic I Symbol Test condition 
..l;J:- A,jjJ{Jllfli!i:h "m'.VfE:to d: '(f..l;J:-A,jjJ{~ bxr.i and VFxr.i=VRxr.i=Rated, RaK=lkQ, 
11¥i!E foxr.i Tc=l00°C 

-l;l:-A.>JJJiJl!fl"m'.EEfllr: r VFM br.i=2A, TJ=25°C 

1- !J 71 ?' - 1- mw: foT VFx=6V, RL=lOOQ, 
Tc=25°C, RaK=lkQ 

r !J 7J" • ?'- rfl!E VoT VFx=6V, RL=lOOQ, 
Tc=25°C, RaK=lkQ 

it~ r!J 71 • ?' - r 11!'.EE VaNT VFxr.i, RaK=lkQ, Tc=l00°C 

f*f1f11!'.¥i!E lax RaK=lkQ, RL=lOOQ, Tc=25°C 

i\!!l;Jll;ffi:* Rth-C DC 

*Junction to Case 

Note: ~l?f?'- 1- • 7J 'l- Fr.mc:.1kn tJ.rO)gf!l:~~i!P&J..,"C:.·M < t!..~"'· 
: Use with gate resistance by all means 

Anode 

Ro•= lk or lell 

Cathode 

-733-

Unit in mm 

r-s.5M••--f 

T -i 
. -i 
J 
~ i ""'! 

L__] 

1. Gate 
2. Anode 
3. Cathode 

JEDEC -
EIAJ SC-43 

TOSHIBA 3-6C 

Min. Typ. j Max. j Unit 

- - 100 µA 

- - 2.0 v 
- - 200 µA 

- - 0.8 v 
0.2 - - v 
- - 5 mA 

- - 250 °C/W 



:Sf OR2841, SFOR2041 

120 I 

100 

l"' _{\__ µ H 
H 

IS o L-J180° ~ 
N i!JJWJl'J H 

~ 

p 80 

r:--1 cs: [S 
'!';I ~ 

ls:I 
60° go· t-120° Hl80° N 

<!J;;ijl'j30" il<il! H 
20 

I 
0 
. 0 

w 
0.04 0.08 IJ.12 0.16 0.20 0.24 0.28 0.32 

'it;l;!JJ@ilit!ilt IFAV (A) 

T .. 1>1.x.-IFAV (.i:E~~~ Full Sine Wave) 
120~-~----~-~-~--~---:::i:-.-]-]--

:::I. 
100 ilJJmjl'j =a, +a, 

~ o~mff§m S\f\ ~ 'tttt o L~.~ La,Js6o;= 
~ , ~ r 
i 60,~ +-+-HH-+-+-1'-H-+--l'~f--l'.;.-f"k-,f"ol.-+-+-HH-+-1--HH--H 
: x ~ ~-,-;r ::r 
:11o 401-++++++-+-1-11-'~1<-1-+-++-P..r-l-+-+'tt-c::\,,.H""J~N'I<++++-+-+­= t-++-+-t-l--tfi!, illil!J60" -1-120· 180"-+- 240° t-360",_.,.,..,__,_,__, 

20J-+-+-!--l-+--+-+-!--1--Hf+-l--l-+-++-!--H+--+-+-!+l-+--+-Ht+-r+-

0·~@-'-"~o-.704~~0~.0~8'-'-~o~.1~z--'-~o~.l&~-'-"'o.~20~~0~.~24f-'-~o~.28~~0.a2 
'it;l;!JJ@illl:!ilt r,.v (A) 
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Puv-luv GBt*~/Half Sine Wave) 

0.4 0 

0.36 

0.3 2 

0.28 
~ 
--: 0.24 
~ 

"" o!K 0.2 0 
1$ 

~ 0.1 

!f 
6 

:ff 0.12 
Ill-· 

0.08 

0 
0 

T1 lOOt 

ili:mt: 

180° 

120· 

go· 
60" 

ITlj iiliJl'J30° 

_f\_ 
0~180· 

l'f' 
~ ;m~·-::+-

q.04 0.08 0.12 0.16 0.20 0.24 0.28 o.11 2 

PFAv-IFAV (.i:E!lt~~/Full Sine Wave) 

0.4 0 

0.3 6 

0.3 2 

~ 0.28 

'< 0.2 
p.."' 

4 

o!K 0.2 
~ 

~ 0.1 
:ff 
Ill- 0.1 

0 

6 

2 

o.o 8 

o.o 4 

; 

' 

360° 

240° 

180 

120· 

' 
iilif!l60 

£\[\ 
0 la 1 ~SQ:~2j360° 
i!Jii!if!I ai'+tf:2 

0 0.04 0.,08 0.12 0.16 0.20 0.24 0.28 0.32 
'JZJt;J)lliJl!'.ifit: hAV (A) 

8 ~~T-,._,--c-,,,-;1<-3~-~-lf.~~-~--<t-o-t~-;;,-1:-~--~-,-.,:lit-,J,~ 
"!!.- 1-'ilfflf.J:; J: tF'ltl± ,Min gate current and 
voltage required to triggering all: units at. 

7 

6 

> 
.. 5 
~ 

l:!:l 4 
~ 

I 
~ 
it 

; 2s·cro:~ 
-;; l.21-~~~;.t;444'+.'-4i°'C1IG~ 
- -40°CVGT 
~ o.s !2s·Cv~T 
l:ll 
~ 0.4 l'A~l;{,."..r,.L,-j;.4.l-+-l-+-' 
'1 ... 
'iii 
lit 

800 
(µA) 

~ 2W-.\-,,.-l"-+-'~"F=-~~T='1--t--+--i 

150 



~ IJ :::J ::,.;:JK'M!£~~1f~if' 1 IJ 'A~ 
SILICON DIFFUSED JUNCTION THYRISTOR SF1A11-SF1Gl1 
0,1,~:n"A 1 ·-:1 =r ::..-~ll!i1J1ftllm 
O Low Power Switching and Control Applications 

• -1f: A,ey\)lll1{:J;; J: lf)~!'Jil!l:fE : V FXM, V RXM = 50~400V 

• :>JZ;leylil&~VIE: Io=lA 

~:;!;:~~ Maximum Ratings 

Characteristic Symbol Rating Unit 
-------·~s~F~l~A.--=cll,--c.--- 50 

SFIBU v FXM 100 
--------

SFlDll and ___ 20_0 __ _ v 
SFI:fll__ v RXM ---- 300_~ 
SFlGll 400 

------~--------~-S'F.iA11 _______ ------75 ____ , _____ _ 

-SF1Bll' VRXM ----150 J/i.llm'.-1!: A- .®3:!!!1tEE 
SF'Ib11 --~fo_o __ v 
""SFlFU (non-rep) 400--

( \ ~ ;ilZ LtJ: L<5ms) 
(Ra K = lk Q Ji.0wD 

----sFIGIT"" ~ 5~o~------
:>JZ;!f.:y/llfi«iil'fiE C!lit§'F-tBE) Io 1 A 

·--------1-------1-------·--------- ----
~3<'5/Jlllfl'f!tj'f,E Ir 1.6 A 
.c-,__,-0-_,,c;_l __ ->1-_A_,,-,-J,,.--->1--_-,-,---,,,,-.• =-i ---l--I-----l--l-7~(5=co=H·-z~)-- ----A···---
"- /V-">l , ., / 'I ~ ~ UIL surge ------:i9(6ofrzT- ------

-lt A-IiJl if - r'~::1J PaM 0.1 W 
------------·---------1-------------- ----- ·- ----

fJl.:y 7·- r'fi'.::1J PaAv. 0.01 Y.J 
-----------------1- -----1------·-- -~------

-1± 1i,im11lt'l Y- r 'mm IaFM 0.1 A 
----------------------------1-------1-------·----

-l[/...,)iMliltil-/- rmEE VaFM 6 V 
---~-----------------1---------1-------·- ---··---

V GRM 6 v 
---·------ ------------1-------- ·------------------

W-fti'if){;\ZJ::(t TJ -65~125 °C 
----------- 1------1----------------

f!f:t-nrm.& Tstg -65~150 °C 

~5nft-J*f•t1 Electrical Characteristics 

Characteristic I Symbol Test condition 

-1!: A-Jmlli&i'mn ~mu J: lf-1!: A-JJ'A.i:lt! lFxM and VFxM= VRxM=Rated 
'i[m IRxM TJ=l25°C, RaK=lkQ 
-1!: A-l!i'lllli:lmEE!lif, ~ VFM iFM=lOA, Tc=25°C 

1) ff I-/ - r mm VFX-5V [----1:.c= -65° C 
I- foT R1.=lOOQ Tc=25°C 

1-'li:EE VaT 
Vi~-~(f\T I T~-=-656 C 

1- l) ·tr?'- R1.=lOOQ -Tc=25°C-
--

:.iP 1J ff I-/ - J-. ~EE VaNT Vl<'xM=6V, R1.=lOOQ, Tc=l25°C 
-~--- --·--- -----------~----

{!f::fi'yf!!Lm Inx R1.=lOOQ, Tc=oo25°C 
----·----- --

l\'.!\1,t\;tiC * Rth-a I DC 

*Junction to Ambient 

U.nit in mm 

r~· i1 1 i l:: 
I t 

i 

0.151--1· :_j 

~ 3 

TO: 
45 

_,. 

1. Cathode 
2. Gate 
3. Anode(Case) 

JED EC T0-5 

EIAJ -

'TOSHIBA 3-9 

Min. Max. Unit 

- 100 µA 

- 3.4 v 
- 2.0 mA ------ 1.0 
- 1.05 v - 0.8 
0.20 - v 
- 10 mA 

- 165 °C/W 

Note 1 &;,Gfl-/- I- • 7J 'J - Ff.,.iv.:-..lkQJ,;,(°TO)};i:\;m~J:.li'if0tVC:."ilt'.Jtl \ t!.¢1,'. /Use with gate resistance by all means. 

;::. ntI.J:O)tJ1m:~ .An ;J:--t c mEEii;{~--r L ;J:--tO)c:·;:.·a::rE: < t.:.'i!: , •• 
Note 2 1J - J-"~rtt1Vf0~#11, 1J - FO)--::ift;fa7J,G6mml;J.J:OJ c ;:_ 07J• Grtt!Vf--C \ t!.¢1,', /Lead bending; should be 

kept at a distance of 6mm or more from case. 
Anode 

Gate 

Cathode 
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Sf IA 1l""'SFIGl1 

> 

~~itttt 

Cate Triggering Characteristics 

RL=IOOO T-"<'Ul;lt'l't.l'.\lll!.;t-tt~l::>'>IO.ii\~>l: 
-111:,J,?'- ~ 1[if.il J: tnltlE 
Min gate current and voltage nquired 
to t:riggering all units at. 

125'ClcT 25'ClaT· -65"ClGT 

h"'°''A"11777h-:""'77:1i+-65'C 
VcT 

1 1-~~5"¥,>/74~47'1<-25'C 
Ver 

~~>-%4'7i''h'li'7"/1-- l25'C 
VcT 

~ 6 VcNT=0.2V 
0 0.4 0.8 1.2 1.6 2.0 

I Recommended Gate lllif.l'.Y- ~ tlifil icF (mA) 
~ 4 ,__...._......,._;o Circuit Load Line (Rc-K=lkll<'l:;!HlJllftJcu:i,q T ;r.. 
1!!i: ""'-~ ' . l'li>tli"\ll":H:1•) 
S° ~./ $=~"1ff~fi-65"C--:+12~Ci 't"f"> 

2 l--"--1---1--1--"~lo-=~-1- ~ •J ff.#.<nilT:tE"l!'i:b.H>I<i­
Shaded area represents 

f--M::J--::J;::~--.j-f--.1.-:-±:~~~,--locus of possible 
triggering point from -ss·c to l2S-C 

o~~~u..-~_.__.~'--"--'---l--'---'--'~J..-...__._~ 
80 100 

llj.'fpq.7'-~lltlirf. icF (A) 

PF.n-bAV C~%ilJZ Rectangular Wave) 
2.4~-~~--~~~~~~-~l~-1-,--, 

f-+-!-+--1-l--1-1-1--+-+--+-1--l-I--.~ 

_J 
o T.2 u.4 o.6 0.8 1.0 1.2 1.4 1.6 

To ll!ax.-IFAv (~%i1JZ/Rectangular Wave) 

PFAv-bAv GE!lt.!f.ilJZ/Half Sine Wave) 

To ll!ax.-IFAv CiE!lt.!f.ilJZ/Half Sine Wave) 

160 f-4-+-+--+--l--l--l--+--<J;;'!E(I)Jitth1i~ij);1f.I sJ-4oOHz_ 
1--11-+-l--+-+--+--+-+- · (2) 7- ;<. ilUJl: Ii 7- ;<.Ji!:ll\l>f'*<'l _ 

ill.lll'.l:'t~ 

'--
120 ~~b.. '1-i-+- .Lf\. -1-

""'i('<:~ r--r-- J o·uso·1-
~ H~f\:-ll"'\~'.;ih.~~~,.._--':t::::,-+-+-+-1F"'l--k::!-~m ;ii;;mf!i -I-

~ soi--f;lliii'N~~~.,.._ ~so· 
t< 
I 
~ l-!--1-+-+-+4~-+--H-l-+-+-+-+-11--1-+-+-+-+-~ 

~40'1--l--i--!-+-+-l+---1--H-l-+-+-+-+-11--1-+-l--+-f-~ 

: 
0,4' 1.6 

Transient Thermal Resistance (Juncton to Ambient) 
10000 

50 
30 

0 
oOI= 
f-

061== 
~~ 
'"' 
0 

5 
3 

1n 

0 • IJl 
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(If #!1rl!ll • llilll!lllll<'> 
lt&1Uit, 

(2) ~:Ht•J- l'kl"t' 
.X.t.httt.:l'l~*-

tto 

.. 

i-1 

0.01 u 
if 1111 t (s) 

lf 00 



Sf IA 11-SFIGl 1 
Ta Max-IFAv cm~)&'./Rectangular Wave) Ta. 1&ax-bAv (iE.~¥-i!R'. Half Sine Wave) 

Q 0.1 0.2 0.3 0.4 0.5 0.6 0. 7 0.8 0.2 0.4 0.6 D.8 

'fl!JJlli'iltiJl1: IFAV (A) 'l'~Jlli1!tlft lrAV (A) 
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SF1A11A-SF1Gl1 A ~ IJ ::J ~1Jt~~~lf~-ft 1 I) A 17 
SILICON DIFFUSED JUNCTION THYRISTOR 

Qlj\~i.JA 1 ·:; 7- ~~iilllJi!EPffl 

O Low Power Switching and Control Applications 

• -l:t A-Mlff&:fo J: Lr.ifE:JlfE : V FXM, V RXM = 50~400V 

• f~Jlll'['l'l[i'frE: lo=l.OA 

~:;k::;:E;ft Maximum Ratings 

Characteristic 

3fl~J11£l'iti'frE 

51if3Z:IJl111!!1'![VfE 

Io 1.0 A ______ ., ____ ------ -~-·-

Ir 1.6 A 
---17(56Bz)-- ------

_-i:t_A-_~_1_~_1_:J_1'-' __ ~_-_o;_1@:_"_i'frE_" ___ , __ I_s_ur_g_e ___ ,_-_-_1_9_c(~GO_-fii) ~ ---~--
-l:t lull]!-/ - r Wl'.JJ 
31'-~ 1T - r '~:1J 
-i:t A-JlJllir& ,y· - r 'flti'frE 

-i:tA-ll&/1~7-- Hit.EE 

0.1 w 
1--------1----------------------

Pa Av 0.01 W 
--------------- ----------

la FM 0.1 A 
---------!-------- --- -----
V GFM 6 v 

-i:tA-ll&i!ft'T- r ~EE VaRM 6 v 
---~ .. - ----~- ---- --

i~-frj'Jl)iful.gt Tj -65~100 oc 
------------1------1----------------

*~&~ ~~ -65~100 oc 

~~1¥-J~if'i:!E Electrical Characteristics 

• Junction to Ambient. 

Unit in mm 

l Cathode 
2. Gate 
3. Anode(Case) 

JEDEC T0-5 

EIAJ 

TOSHI!3A 3-9 

Max. Umt 

100 I µA 

3.4 1~v:-

2.0 
I 

mA 
1.0 

1.05 I v 
0.8 I 

I 
v 

10 mA 

165 °C/W 

Note 1J6d?f 1r' - !- • :h Y - fFe191:::.lkQ LlT O)~m>a:-12'*1'E L ---C ;::'{'i'Jfl \ t!.t: ''· /Use with gate resistance by all means. 

;::_ ;h,J;,1,J::O)}~m>a:-A.:h i '"ti:: lliitEEti>f!l;T l_, ;J: '"tO)-C-n=Llt < t!.t:' '. 
Note 2 ~ - r>a:-r±!JVf0i~-frft ~ - r·O)":)fttl-1.ti• 1?6mmtf,J::O) i:: c /Sil• i?dBVf---C < t!.t:''· 

Lead bending ; should be kept at a distance of 6mm or more from case. 
Anode 

Cathode 
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.~5Jll!fif•i1: (Gate Triggering Characteristics ) 

ti:: 
Y- f !11!.~ho,]l!"l 
!H'il!l,'!·1"·t,i', 
lcT':Rr.~K'7) 1 .,:.f 
,,~J..."iltiiil~1JD1~t.: 
~~jfil(IGF) ""(·~;;il 
vc ( t!~ ,,_ 

R1 =lOOn 1-«--c(!);t,;;·f~.r.'::~JJi~-itot:.ni:.f'.·?.t:;j,· 
. il!J-'T- ~ ·iii:.ihCB l u··,{[11: 

Min gate current and voltage required 
to triggering all units at. 

125'CfoT 25"ClGT -65'CfoT 

1. 0 t-;iT,";...,..,;,.,.,.;r,,,,.,,.7'7:1,+- ~;~ 

1" 0.8 25'C 

~:::: 0. 6 VcT 
125'C 

~ ~ 0 .4 Ht7/:'.12~frtZ4'~ Vc;T 

;i 0. 2 Hi'!ot::--t--+-+-1-:-:'-l 
!±I 6 1--,-V-.GF_M,...=..,6:-rV--i 
1l:lli = o'-il-'~~~~.,,...,.~ 

I - Recommended Gate ff4ff.J7'-· 1-~l!:~fil hi.· (mA). 
:i._ 41--.fl-++.;-0 Circuit Load Line (Rc:-K=lkOO".>!tl~'llHLt:t/Cl7)1<17 7-. 
~ ~ ~MUii;i~-~~) 

~ ~~ H~~i'il;ti-6S·c-+12s·ci ·r:(J) 
21--_.....-1--1--1--/~ ~~~i~·L:;;~{~~~::;:~1;;· 
~-1J:::P-=:J:~=f-+--+-,..-!:=i;===~~locus of possible 

triggering point. from -65"C to 125"C 
0~~-"-L.L.~~-,.,_-1-_.,.-'--'---'-1~0~0~'--'-'--"--' 

PFAv-IFAv O:eJf~).&'./Rectangular Wave) 
2.4r--· -,-,--,--,-,---,--,---,---,--,---,-,---,--...., 

L 
.Li;m 

2 .0'---1--+--+--t-+--+--f----+--+-+-}-+--+---+--+7'-+----< 

~ 1~ L 
" Ti=IOO'C 12~ L ~ 
ii:. 1.6 ,. v 

90· .L.L 
~ 1--1--1--+-+-+---+--50·---+T /,V,. J7 i 1.21--1- i!j;;IDPJ ~ L_ .lf1_ -+-

\;!- 0.8 ~ O'LJ180' -j-

l--l--+.L'.-~v~~~:2:=-+-+--+--I-+- jii!iJ -t-­
o .41--\f--~-+~~M--+-+-+--+---l!--+--+-+--+-+-+-I 

.LZ 0o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

"!'J;]J[lil[iJiE IFAV (A) 

TcMax.-bAv 0:!1%5.&'./Rectangular Wave) 

0o 0:2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

SFIA 11 A-SFIGl 1 A 
PFAv-IFAv (.iE~-¥5.&'./Half sine Wave) 

0.4 0.8 1.2 1.6 

'!"~n!li\liilf IFAV (A) 

Tc Max.-IFAv (.iE~t-¥i.&'./Half Sine Wave) 

00~~~~-o~.~4~~~~0~.s,__~~~1~.2,,._.~J_J......,.1~.6,--~ 
"!'J;:JJ[fi'/ltiJiE lFAV (A) 

Transet Thermal Resistance (Junction to Ambient) 

1oooi=i=m:i==i=::i=i::i:i==i==i=m=t=t+FF+=HfF=! 
.1 .l_l 

(I) ll<'i}ffll/lol!!lr"1<7J,MJHIL 
ll:_ f--(2) *'fli ') - i'W.<:·5/:i. +-i-t-t--t-H-H--+---++++-+-1---l 
t'. IOOr- "tl to El 1-!\,,,it t .,. <> ·++-t-t-+--t--H-t--b..-V-+-t-t--1 

k".. 

~ 

i10~ 
ill! 
~ v 

+-I 

1 
o.ti;,0.,...1-'-~"*o."'o.,...1 _,__,_...,o'"'.'1 _,__,_'-'l-'1."o_,_~~1.,,.o-+--+-'-'1""07<7rA0200 

u.\' f~l t (s) 
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SFIA 11A-SFIGl1 A 
Ta Max.-bAv (.iE5t¥-i&'./Half Sine Wawe) 

00~,.......~o~.1,,._._......,,.o~.i ........ .l.~o~.3.,......~~~o..r..~.4~~0~.~5~~0~.6~~0.1 
f~)ililtiJ!E IFAV (A) 

Ta Max.-bAv (~]~)Jk/Rectangular Wave) 

0 O.l 0 2 0.3. 0.4 0.5 0.6 0.7 0.8 
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~ IJ ::J /~~:fi~%~)jl~-=f 
SILICON DIFFUSED JUNCTION THYRISTOR 

Q1J,~1.J:A 1 ·;.r 7 /~l~ J::V:$1]1ltil.ffi 
O Low Power Swiching and Control Applications 

• -1±-/vllJ!llITTt<> J:: U:~'i'f;'.)T; VFxM, VrrxM=lOO, 200V 

• :>fL:lgll~l't'!ii!lr: ; Io=lA 

~::k'.iE~ Maximum Ratings 

Rating Unit 

v 

120 
v 

240 

1 A 

~~)JJl~l'tii:Ylk Ir 1. 6 A 
-~--·---

~/vllJO ~H '7 !L---ij-- :/~lift Isurgo __ l?_( 5QI:I~)- A 
-·----------- ·-- ___________________ 1Jj(60Hz) 1 --·- ____ _ 

-1±-/vill'\7"·- H!L)J =::v -.,1 -·O·_(l.o.11 __ .-----1--3__ __ 
'f;Vq 7"" - !- 'rti'.:JJ W 

--------
·lt!vJlJ{l&"i:Y- 1,·f!iffit 1oFM __ J_---0~1----1 A 

~,JiJil!ITTr·-_1-·1.irrr VcFM I 6 I ___ v __ _ 
-!t/vliJli~r-- 1,'ili'.!I VonM [ - ---- 6 \ V 

Jt'B"lif\ififi./Jt Tj l--=--40~100-( . °C 

{;Mf-fliU.!t Tstg 1 · -=---40:::150--1---0-C--' 

~~1¥-J~W: Electrical Characteristics 

Characteristic 

·i± !v~_l'Ul!r{lttl:h:f[ffiEto J:: U:-it !vllJGlt! 
·,ji:f~t 

Symbol 
hxM 

and 
hxM 

--------------·-----

Test condition 

VFxM=ViixM=Rated 
TJ=l00°C, RoK=lkQ 

hM=lOA, To=25°C 
-

SFIBl 2, SFIDl 2 
Unit in mm 

1. Cathode 
2. Gate 
;;. Anode (Cacc) 

JED EC T0-39 

E!A.J TC-5, TB-SB 

TOSHIBA 3 - 8p 

Min. Max. \ Unit 

I - 100 µA 

- 2.5 v 

I 2.0 -

I 
mA 

1.0 -~~:~3ciQ 1~;::2~~0c~ 

;W 1, 9 'fl·¥- 1,'HUE 

{l;\:Jt(~i)jf 

;\!/\')1\;#1:* 

* Junction to Ambient 

0.98 

I 
--

0.8 
·1 VFX=6V \'J:'~=-400C 

R1,=lOOQ Tc=25°C 

1---~-va-;;~--l vFxM~6v,R,,=100Q:T-0:100-;;-c 

1=~;;,_a 1:;:-ike_~-~~~-~OOQ, To=25°C 1----

-
-

0.2 

10 

185 

v 

v 

mA 

°C/w 

Note 1&'J.t:d'"'7• - 1', 7J:; - rr.tJr:::.lkQJ;J,T Cl)jf\;JJ'i::a:tR'if'Jc L 'C ;::"{:)~HJ< t_:'2' c '. /Use with gate resistance by all means. 

t. ;{tl;J,J::O)jf\;jj'(~ Jd-i, ::$ C: f![j")I;IJ:{J&-f-9 ::$ Cl)-C-;::"j:J:'.\li: \ t_:'2' c '. 
Note 2 Y - r:a:Et!JVfoJJaiTf:t U - FCl)v::ift{lUi• f'.:,6mmJ;i,J::CI) C:::::. 7.:JiJ' G1ll1i-f'C < t_:'2' ''· 

Lead Bending ; Should be Kept at a distance of 6mm or more from case. 

Gate 

Anode 

,..._.......R(;1;;;'~lk or fess 
__ / 

Cathode 
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SFIBl 2, SFIDl 2 

> 
"' " ., 

1±1 
~ 

I 
}-

~ 
-:l!'i 

6 

4 

2 

0 

li'iJJM~tt 
Gate Triggering characteristics 

Min gate current and voltage required to triggering all units at. 

-40°Clcy 
RL=JOon > 10o·c1cT 25"ClcT -4o·c 

: i.011mffi177m-17'4-=~?c 
.;} 0.8 VcT 

.Y- 1-'rt!iL~ I± 0.6Hw'f'?'l-474'M4'7">'F100oC Gaf{G-~~Ikfl:r VcT "Tl V 
i'£: '.:' 0.4 GT 

't'- f !!l!l'l11fill&<'>:f\11lil%'.l:!·E· ,I o.21-t_.i--f--cf--4f--4f--4-1 
t-_,f, lcTI:: Rc-K0.,'1.1-'<A ;. 0 
~ifiEZ.1JUi..f.:1h;VJt(foF)"'C~~ ~ '--\l""--c-~~~~2.~0~_, 

l.."C(t!~'v\, ll~lf.'f?""-1-'l'li:iJiL ir.F (mA) 

>--'-r-'-."..-i-r-lit~'T- f @IH\~i/<I! (Rc-~=lkil<'>'iEJIJIJIO!lt<'> 
Recommended Gate T ,-..:11-:;t..fltiiflli'l1;,l: "d,·~·) 

l--H-f--'"7'Cireuit 1Loa1d Line 1 -II 
1---11---+-,+.>,,+-+-+-tH~&~li-40°C-+l00°C i L"t??} IJ /l.'2:1}) 

iifnHiit.X e!: >l'T 
1--.f-c,f--+--P.c·~+-

100 
!llliWJ'T- 1-'lftillE icF (A) 

PFAv-bAv(~!Hf~)[!{ Rectangular Wave) 
2.0~-,-~-.---,---..,.-,-....,-,--,..-,-,-,-,.-,r---r--r-r' 

o~ 
0 

Ta Max.-bAv 

0.5 1.0 1.5 

'l1:ltJlllH!tiJit lFAV (A) 

(~~)[!{Rectangular Wave) 

2.0 

100 rs:: nn \ 

'~ ~f\ O"l.j360" 

~ -sJ ,,.ii!lfll 
~~ Conduction Angle 

80 

~ 
~ ~ 

2 

1\\ 
I~ ~~ ~ % 
~~i 
l\\J 1.~ 

·~ ll i\~ 0 0 ~ o., 
~"'· 
11,;\ ~ 

~·ill!)_ 
0 lU ~ 

0 0.2 0.4 0.6 0.8 1.0 
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PFAv-bAv CIE5t'*-)[!{ Half Sine Wave) 
2 .5 ~-.--~-.----,.-,-,..-,--.--r-,-r-r-.-r-;-r--c-, 

Oli'.[ .lTl J_J_ 
0 0.5 1.0 1.5 2.0 

:qt:!t))ijj'j'l!t iJiE IFAV ( A ) 

Ta Max.-bAv(IE5:i{'*-)&'. Half Sine Wave) 
100 

t--f-+-1-~~~~~~~-+l--~f\-+-+-+-+-+-t-+-t-H-I 
OL._L-L-1...,.-L-j~j~ll~~-';:-"-;-~-'-::-'7"'-~~~--;-

0 0.2 0.4 0.6 0.8 1.0 

'j1:!t)/illl1i!';ifiE lFAv (A) 

Tc Max.-IFAv(IE5t'*-)[!{ Half Sine Wave) 

25~-+-l--+-+-++-+-+t-t-tl-f-l--+--+--+-+-t-t-+-; 



< 
~ 

~ ..... 

l!S 
~ 
:~ 

l 

*' 

Tc Max.-IFAv(m,jf~).fll Rectangular Wave) 
120r-,.--,--,.---,---.-,.---,---,;----~-~ 

DO 
0°j._j360" 
if):jf!jfll 

Conduction An.gle 

DC 
I-Con due ti on -++--+-+-+--11-+----+-+--+----lr-+---i 

Angle 60" 90" 120· 180" 
20f---+--+-++--l--+-l-++--+--'f---+--+--t-~ 

o.____.___.,..._......__.__-'--'__.__,__.__.___,__.__...._~ 

0 0.4 0.8 1.2 1.6 2.0 2.4 

Isurge Max.C'.iE~~f.li' Rated Load) 
20 

16 

12 

8 

4 

o.___ __ _,__..___.___.__...__._._._._ __ _._ _ _.__,___, 
1 3 5 10 30 

50, 60Hzi!*ICl'IJ1Ja-it 1 7 11--~ n 
Cycles at 50Hz and 60Hz n 

50 
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Sf 1812, SFIDl 2 

1--+--+-+---+-->kr 
~ 1.0 l=t=~-8~~~=t~~:t.~-=~~!'fr--~t--j~r-1§ < r=-

"" 0. 5 r--r--t-i ·--t--1--<-tt--r----r--r--t--1r--t-+--t--+--f 

·~ 

0. 05 i--r--t--r--r-;--r---r--r--t--1i--t---t--t--;---1 

0. 03 i--r--t---r-t--;--r---r--t--t--1r-+---t---+---+---< 

0.01 ____________ _ 

0 1.0 2.0 

!iiltt.~)l[ij'lflEE'i-F VF (V) 

~i.m:~=lt:bi:fif'li: 
Transient Thermal Resistance(Junction to Ambient) 

Time (s) 



SF1R3841, SF1R3041 
0 1Mi7JA1 ·:."7-/~:l<tock'U$1J~m 
O Low Power Switching and Control Applications 

• it !VllJllllfi:to J: lfi!/!~EE ; v FXM, v RXM = 100, 200V 
• :sr'~ll~i'iil'.m; lo=l.3A 

~IJ::J/J"v-7~-lf"..f' IJA$J 
SILICON PLANAR THYRISTOR 

Unit in mm 

• 11')[}, iJ!E~-C'i(fiffi-Ci" /Small Package. Leight Weight and Low Cost. 

• 7 7?. 7- ,, !7 -t:- - 1r.- Flf:}/Plastic Mold Package. 

~::J;:::lt~ Maximum Ratings 

3¥ :ltJ r· - r 'flt :1J 0.01 w 
it!VIB'\.il[!?-'- I· 'ji[ff VanM I 5 V 
i*#llia!it -----------·- Ts-;;------_:::40~110 -i-- 0 _c __ _ 
1~1ft'.t"f)ll&llt Tj -----l---4o~lio---,-- 0-c __ _ 

~mtr.l~'li Electrical Characteristics 

Characteristic Symbol Test condition Min. 

o.7v-i -

~ ~" 
t~l=Hi±i-=--=t=r~ 
01 1 2 :3 ----r ~ 

1. Cathode 
2. Anode 
3. Gate 

JEIJEC 

ElAJ 

TOSl!lllA 3-lOA 

Typ. Max. Unit 
it!Vllf{lliftUN:h!ltlJfE1o.f(Y~,z,liE{.il[! hxM and VFX~r. VnXM=Rated 200 1,A 

_'lit~---·----------i--ln_x_~ ___ 'J.'J=]._l_O_:_f,~GK':'l_k_Q=-----i----i-----l--·--l--
itA_,Jil.'lJ@l1'[)I]l/f-l~ VFM Inr=lOA, Tc=25°C 2.0 V 

laT _____ VFx =-6v~-R1:;;-1oo'Q-,-----i----j----i-·-2-0--0----;;.,.-
RaK = lkQ, Tc=25°C 

r P 1i. ,,._._I· 'l~'.EE v -vFx=6V, R.~-;;100Q--.------1-------------o.8 ---v--
----------------[-·--- --~ __ _B_Q._J(_= l~g, _'I'_c.=_~_° C ·----------

~;1:J~=~. Y- l,'~EE ______ , __ r:N_T __ ;l~~l~~,=~~~2-s:~~~~:~-~0-0QI- 0~-I--=-- --~--mI-
----------··-·-----------~- --------- --~---i-----···--~------

fiM!UJi: * Rtll-c j DC - \ - 12 ° C /W 

* Junction to Case. 

Note: '16>-fif'- I, • 7J '/- FfbivcikQJ;J,r0~:JJCZ-t~~L--C-'.:.'{l!'.)tl \ t.!.i!:~'. /Use with gate resistance by al! means. 

Anode 

Gate 
/RG,= lk or fess 

Cathode 
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PFAv-bAv CiE!lt¥i&'./Half Sine Wave) 

Tc1>1ax.-1PAv (.iE!!t¥51.1i'./Half Sine Wave) 

Ta Max.-bAv (.iE!!t¥51.1i'./Half sine Wave) 

120 TT 
t-! I I - 1' I Ji- -- --f--r-1+---- H----

100~:.:~.::rr-1-H H-1-- H- -:_~ __ _:_ -H 

~ - -~-kl-' 11- I- ---- --H 1'-
u 'I- ~- -- H- ----H ---1-
~ 80 il; ~ -i-j---j-- ++-- -1-+- -1- ::it-
b -f-1 ~~}.- --- 1----- -1--H--b - J_-_-_:__:_ 

~ 60 .:.J::l+1~~~ w:;m11H ~ 
i!J; +- I\\_ - N (\ 
~ _c I-' ~~ JS LJ -L h 

~ 40 lJ I - - '~ -- _:_ -1~ l\!sJ'{j:_:~ 0 1.-,,_jl80" I-: 

20 ; - :- J---l!N-tN'k-·-+ ~ EF t-- -u .-
: 1 .:. -;,t;Ui;,~_l\:-\,~FNt-::1* _ _:'"" -rl± 

o j I - }]ar1160·~· ~i:mq\- ---It+ 
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

'l'HjllfiJ!iiil I 1··Av(A) 
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SFIR3841, SFIR3041 

;iai.i:i\!l!m:ttt.f•ii: 
Trasient Thermal Resistance (Junction to Case) 

16 -- !--l~Ji /----+-+ 
s; -+-I -l+H+•1-1-+-+-++1++t-,______J---t--lt---<_-+_-•-_1-ttt'~ -
" - i---j - - ,----, 

µ 121----~!-l-+-l-l-1-1+1-+-i-+JH-HH--+--bl.++-H*-f-t+t-tttH =J-= - -J-H- ~-:__1-+-H+l+f-+--t--l+++ttf 
I I 
-5 1---+- - - f-----j-~ l-+-H-i-+-i l-ll-----1--+--l-++l-Hl 

.~ gL-~l-L.l-.+-l~-4-..<l-l-1-1-+l++--+-~H-+H+l--l-+++ttHI 
\11 ___ I _. lzj--1--
i 
~ 
~ 
-K 
~ 

1--1--
4 .__j_L_.£1--.l-.+-11-1-i-11-+-l-+-i-+-l<<l---+----l-H+Hot-j-i-

lr- ~=l-- - I -I- - -_ --:=- l-t-- -

0L-....L.J.....L.l.llilL---!..-1-.LI..lJ.ill..,--..L-JL....W.J...U.il--L....Ll...LJ..l-'::" 
0.001 0.01 0.1 10 

II# m1 t (s) 

T, Mox.-bAv C.iE5t~5ilt/Full Sine Wave) 

120 I 

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 



SFIR3B41, SFIR3D41 
To Max.-b.&v (.iE~~)}k/Full Sine Wave) 

2.4H H T;=no·c' _,. 
100 

e bl ~ ~ 
ii>illif!J 60" 

~ 80 120· 

ID! 
¥ilillif!J=.-,+ .. , !O~ 

60 t< 

{\f\ I 
~ 
t4i 40 ti; o Llsoj L _J36o·_ 
~ t::cc"1- .. , 11 
~ 

N bl 
1so· 1-240· H 360• H 

0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 0 0.25 0.5 o. 75 1.0 J.25 J.5 J.75 2.(f, 

. .a~JJ1~11 
Gate Triggering Characteristics 

s~~~~~~-T-~---,-o,-*-i--f-~-h-:~--~-~-~-~-.~-,c-­
,JZ,~~1j:-.iW:!J-Y- ~ 'iltifir.i:i J: U"it:~f 
Min gate current and voltage 

j I required to triggering all units at. 

'11-> 1.S 25"Cfo-r -40"ClcT 
61-+--+-1-, -+-: -- - ..'.4o·cvcT 

l---!---1--+---i-- ~ 1. 0 : 
25"CVcT 

1±1 4 
$\le1 

200 400 600 800 
I 

:i-. 3 l+-'r-f-+r+~ icF (µA) 

1l!£ 
$ 

z lll-+-J-..,..!L-1--'-!,-,-ci~cuit Load Line . 

l-f-1-1-1-1-l-8>-ic"I %'f!g1 o!I~ -4o·t-+l!O"C * ,.,,, 
11-++-++++++I -'1-'+--+.-d-f •J ;i.l!'.n?!i1fim!1£ I 'foiiT 

Shaded area represents locus of possible 

OL-L-L-L-L-tr~ig~g•_r_in~g-p~o_in_t_fr~o_m_-_4_0_~_t_o_1_1_0"C-1-~ 
0 

600 

500 

j 400 ,. 
s 
!J;1 300 
em1 

I 
:i-. 

200 

"' 
100 

1.50 

1.25 

'.'.: 1.00 ,. 
~ 

ii 0.75 

I 

" "' 0.50 

0.25 

0 

50 

·x 

+-' +fl 

I 

-

-

60 40 

100 150 

' 

I 

·c 

Jti> .. rnrir·:" 
""1 

I ::t 
--- - 1-1 P= .)': /IJl.tl\/;: 

-'B -

+ +::1 :i -- H Jl 
20 20 40 60 

J~J(..;!:.R.\!l1Jt~11 
Pulse Triggering Characteristics 

]: JOO. --+--- ~ -' VFX 6V s -:::. =:t=:t=ttt,::t. tt:=---:::t!-=-LH:t°r::-tJj+j R L = lOO!l 
--;:50 ' RI rr~ 11 cK= kn ~ 30H1 --_-~f-:1 ·jl\ckr i 1 Tc=25"C , H- JJJ 1 '\. .1---1--1---1-wrr_,_lij_ nffJiili. 

J 101 1-fl ll -1'J I 11 I I I 

~ w-m~-1 ~++ -- _,__.:i '--U-.-1-.---'--=F-
~ H h+,1 ---+--+-+·"'·•"'"·--+-+-'.;.++-11.+--i---1,--+--l 

~ H -~ 1~ 
~ H ~ ~1-V-c-\+-.. -+--+--l--!--H-4-, ---"--""1-l--N-N1--l--+-1--w..i '-'--~ 

d H !m' t; 0 . 5 H l----+-ui--l--+--1-11-U.1.-__J_--'--'-+-+-LJfJ.L---L-L--'-' 

;;. o. 31- 1 1 ++, , l--+--u' :ill r 
0.3 0.5 1 3 5 10 30 50 100 300 50() 

'/- r.A.}]dJv7.ll~ tw(µs) 

vFX =6v' 
RL =1000 
RGK =!kn 

VGT 

IGT 

80 100 120 
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~ IJ ::I ::,...1Jt~~€i-7f3-lt.f IJ ~9 
SILICON DIFFUSED JUNCTION THYRISTOR SF3814, SF3D14, SF3G14 
0-llUH 
O General Purpose Applications 

• -14: !vJJfill~:to J:: u~mEE: VFoM. v RoM=100~4oov 

• 3JZ:V-"J/llW~JfiE : Io=3A 

• -~tJU{ffell>a:'.ft t.<b, *~'lE~~~ffl?:. L --cmil'll'J~c.llihil·~ht.::c~:NJf1*i"--e 
&t@i~IJ1Jtl!-T'~fg!,\'U, 1 ,,, -rte J:: ~ Wlllfrnl. ;tilij:)'[;, Wli]@:tJ: ,i::·1c.rE Cfljffl L:'~ ;t 
-t /They are intended for the AC loads control applications 
such as heating controls, motor control, light dimmers and power 

switching system. 

• T0-66:7}!ID~/JEDEC T0-66 Package. 

Jii::k~~ Maximum Ratings 

Characteristic I Symbol Rating Unit 

-1'1:!v.fi~~1~1UE I=~~~~}! ~FROOMM and ~~~ V 
-14: !v®li!E:'lfHE SF3G14 400 

]@~-14: 1viiiiii?lrr: I SF3B14 180-- -----

( < I) tJ•:Z. UJ: L) =SF~fnj l;~:-rep) ---350 v 
5ms U~ SF3G14 600 

----- - ··-- --·· -~------- - ----- - ~ ----- ---··· ---------
3JZ:lgll[f{'i'@'.lfiE (ljlHJ¥-{)ll. Tc=75"C) Io 3.0 A 

-----· -------·-- --
~tiJll~'f:tlfiE Ir 4. 7 A 

ls urge 

-14:/vl!&Y- r1'l:1J PcM 
---1 

"F-:lb:JY-r'f:t:JJ PcAv 
----------1-

-14: !vl:IJ\~ 7 - H~'.EE v G RM 

so(60lIZ)--··--
--16(5bHz) A 

5 

0.5 

5 

w 
w 
v 

f!lrfl".l'fiil.!lt Tstg -25~125 ° C 
--------------1-------·1-------·-----------··---

:t~il'filiifiil.J.lt T j -25~100 cc 

~5n1¥-J~i~ Electrical Characteristics 

15.7¢Max 
1-------

1. Gate 
2. Cathode 

Anode (Case) 

Unit in mm 

.JEDEC T0-66 

EIAJ TC-!6A, TB-23. 

TOS!l!BA 3 - !3L 

7 IJ-t'.·'t 9 f'J: AC20C ~)fl;;? 

Mounting Kit No. AC20C 

Characteristic Symbol Test condition I Min. I Typ. 

I VFoM=VaoM=lOOV1--·1~-~---'-­
Max. Unit 

hoM and 
IaoM 

IaT 

Tj=l000C 1v;;Q~~200V 750 
______ ,l_V-'-'F0!.1.:='_V:I{OM = 4ooy ---·1----1---

V Fx = 6V, RL=lOOQ, Tc=25°C 
25 

1.5 
----------·--------1----1----1------

VFx=6V, RL=lOOQTJ=l00°C 0.20 
-----1----

µA 
----·-

mA 

v 

-14: !v liJ\llll'fl'itJI:ri$ T VFM hM=12A, Tc=25°C 1.6 V 
---------------1---- -----1--------------

f!.itf',f'~VTE foo RL=lOOQ, Tc=25°C 30 mA 
----~---------!------ -----·---- ---------------1-------· -----------

!f1llg:JJL 1-Ju_:ictio __ n_t __ o_c_a __ s_e ___ 1 __ R_,_h-_c __ 1_D_C 
"" Junction to Ambient Rth-a DC 
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Sf 3814, Sf 3014, SF3G14 

µ 

u 
!--< 

i't! 
~~ 
« 
I 
~ 
!:.¢i 
~ 
-)t;I 
~ 

R.i:5.lllti¥'1i 
Gate Triggering Characteristics 

1.0 2.0 3.0 

UJ:l~S,'T-c'll!.i~E icF (A) 

o~ 
0 2 3 4 5 

'f:t6JJ1[1j1f!.i.i!f. IrAV (A) 

Tc >rax.-IFAv (iE~t~i&: Half Sine Wave) 

120 

100 

80 

60 

40 

20 

_ii\_ 
o· ~~1180' 

~-~:l:::l::::)::tt:"Hlllillt Conduction Angle 
I ~~ t-t-+-+-l ' I I_ I_ 
K~ ~ l 

11 30" 60" 90" 
I Cfnducti~n 
H Angle lt-t-t--t--tt--i-t---tt--t++-1-+-t-+-t--t-t--t-+-+-t+--l 

+i-H-i--o.--t-iT-11_ -t-tt- H-l-t-l-++--1--J-+->-,--Ll--l_, 

i20· 180" DC 

TU 
0 tu-+--+-+--+---tt-t- 1-+ f--+-+--t-+--+-+-+-+-+-rt---i 

0 2 3 4 5 

'fk'J~Jl':i!'.ilfe IFAV (A) 

J;5 ., 
~ 
1l!i 

50 

30 

10 

5 

3 rf 

~ 
[ 

I 
l--:.. -1 

],;G ~ 
J>~ ~..% ..,_">"" 

~ 

JI 0.5 

0.3 t 
0.1 

0.0 5 
0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 

®l~Plll'l!tEElllff Vr (V) 

PFAv-IFAv CiE~t~i&: Full Sine Wave) 

Tc Max.-IFAv CiE~~)J.ii'. Full Sine Wave) 

120r-t-+-t-+-l--+-+-+-t-t-++-+-!--+~ 

I 60° 120' 180' 240" 360' ti; 60 f- C;nduction Angle'++-+-~-+-t--ll-t-t-+l--+-+..--<1-1--t-+-l 
-<l--

fi 
lli:f 40r-+-t-+--l-+-+-+-t++--+-+-ll--+-+-ll-+--H~-+-t-+-l-+-4 

r-+-++-+-+-~-+--++4-+-+--1--t-t--ll--+-+-+l-+-+---1--1--c,-t--i 
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Ta Max.-IFA v CiE~.=f-5&'. Half Sine Wave) 

~ 100 
< 
; 80 

l!l 
P:~ 

60 lfil 
IEE: 
{;jl 
~ 40 

Conduction Angle~~ 
3o·+-~'b.._'&, DJ-120· 

-jl[ 
~ 

20 90°--t-' ~ ~DC 

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

~i.J.iil!tl1!l:J'it~if·Ji Transient Thermal Resistance 
(Junction to Case) 

6.4 

E: 4.8 

E 
I ..-1 

;.: 3.2 

:i$ 
~ 
t<: 

1.6 tj 
0' 

~ v 

0 
0.001 0.003 0.01 0.03 0.1 0.3 3 10 

Time (s) 

1{JL-A,r<'/.5!Mif•li 
Pulse Triggering Characteristic 

50 
1-H-+++--+-+-+-1-+++t+--+--+-+-t-i-rt VFx = 6V -1 

... 30 
,$ I\ "-.. 

t.+l+l+--+-+-H-+++t+---t--t-tt-ttt RL = 100!1 -1 

1-\-1-+++--+-+-+-1-+++t+--+--+-+-+-i-rt Tc= 2s·c -
' /J~illi. 

-~ 10 Square wave 

:t! 
.(! 5 

"" .... 
3 :;;2 

~~ 

~ .... 
" ·~ 

··-t-t--H 
0.5 

0.3 

SF3814, SF3D14, SF3G14 
Ta Max.-lvAv GB~~;&: Full Sine Wave) 

~ 60 Conductio~ Ang;;+~~\§:;"'0.,.~,...,.,..1.-l--I -+-+--1-f--+-+--l 
60·--+-""~~ I 

48 2.4~-~--~-~~-~-~--.~-:-~ 

1---+---+--+-1---+---+--+-l-+-+--+-VFX = 6V. --1 
~ RL=IOO!l 

< 40 > 2. 01--+~~J::-:...,i'<-'---l---t-t---+--+--+-J--+--+--+---t 
.5 f"~ ~~}.'.\ Rated Point 

J132 ~ 1.6 ~ ~ 

~ l±J ~ !-{._ 
~ 24 ~ I. 2f--+--+--+-f--+--u:J-,.pt.'""'l.._,-r--.f--+-+:""-l-.::.C~ 
~ " l---+--l--+-l---+---!'J:!t1'f.\'!; 1--. --,._t-
. ~ Rated Point IL~ .,__ I 
~ J6 "" 0. 81---+--l---+-l---+-~~-l---l----+--+ GT t--t-'"°"i 

8 

0 

0 .4 t---l----1---+-l---+--l--+-f---l----+--t--l--+---l 

-20 40 

T_; (°C) 

80 100 

0.5 3 5 10 30 50 JOG 300 500 
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Sf 5812, Sf 501 2, 
SF5F12, SF5G12, SF5J12 

~ 1J :::l :,..f!tftfi~W-l:t { IJ A~ 
SILICON DIFFUSED JUNCTION THYRISTOR 

Oil::IJlfilJ1l111Jft 
O Power Control Applications 

• '1<t A.,jij{J®{;to J: r.J~11tE£ : V FOM• V ROM= 100~600V 

• :if;leylllfi11tV!E : lo= 5A 

• tt~P -1 Yl't VG-205B tJt~Jf}~;h, 'ii". /Available Heat Sink 

VG-205B. 

:8:::*::iE'.*1i Maximum Ratings 

Characteristic Symbol Rating Unit 

~F5B12 100 
'1<t A.l!&ll!Arn.11:1!tEE:to J: r.J SF5D12 VF0111 and 200 
'1<l:"A.~U ~~ VROM 300 v 

SF5Gl2 400 
SF5Jl2 600 
SF5B12 150 

.im\~-1<tA.l!&~11tEE -sF5DI2 VROM 300 
( < IJ jg Lt.i: t,<5ms) SF~ (non-rep.) 400 v 
TJ=0~125°C SF5 12 500 

SF5Jl2 720--
:if;leyllft!11tiilt ( lji;j:§~i!i'l) lo 5 A 

~~Jlltl11tiilt It 8 A 

'1<tA.,l!fl 1-tJ-1!l1v-tt- !P'lliilt ls urge 
66 (60Hz) · 

A 60 (50Hz) 
-1<l:A...J!&Y- rfl::fJ Pa111 5 w 
:if:tl.'!Jll~ Y - 1- fl::b PaAv 0.5 w 
-1<t A.l!&JIWW- r fliilf la FM 2 A 

-1<t A. l!&ll~ Y - r 'ii.EE VaEM 10 v 
'1<l:A....l!&~Y- r 11EE VaRM 6 v 
~-fr'fillifill.)Jt TJ -65~125 ·c 
f*:ff-ifill.)Jt Tstl{ -65~150 •c 
*1/i#ft r 1v!l TOR 20 kg cm 

115<\B(J!fiij:~ Electrical Characteristics 

Characteri:stic I Symbol Test condition 
SF5B12 

'1<t A., )i]iJl!Jiifi.tL fliilf -SF5D12 IFOM VF0111=VR0111=Rated 
:to J: r.J -SF5F12 and 

'1<tA.,l!fl~';'.iift: -SF5G12 ho111 TJ=l25°C 
-S1?5Ti_2_ 

----
-1<tlvi!i'lll!A'm:EEll$r VFM b111=20A, Tc=25°C 

r v tr · '7' - 1- fliilf IoT 
VFx=6V 

I 
Tc=-65°C 

RL=6Q Tc=2s·0 c 
r v tl • '7'- r\1'.EE VaT 

VFx,,;,6V 1_1'c=-6S0·c 
RL=6Q Tc=25°C 

!Jfl- v tl '7' - r ';![EE VaNT VFXM=0.5Rated Tc=125°C 

f*t'>fmiilt: fao RL=lOOQ, Tc=25°C 

~~t!L* Rth-• DC 

* Junction to case 

-750-

Unit fo mm 

M5X0.5 

JED EC 

EIAJ 

TOSHIBA 3- SQ 

7 !1 ~-lJ" V v't AC31A ii~Mli.il 

Mounting Kit No. AC31A 

\ Min. I Max. Unit 
9 ---5-

- 4 mA 
2 
2 

- 20 v 
- 80 mA - 40 
- 2.0 
- 2.0 v 

0.15 - v 
- 60 mA 

- 3.1 0 c;w 



R.:~Jll~·l!J:: 

Gate Triggering Characteristics 

-t'"'"C <7>,Jf:f ~ ,i)Jfil.~ .it;., t.:. n1-.: ._t2,W7J.· M,:1J, 
7'- I- ·~~fiU·i J: Uli.l~Ef Min gate current and 
voltage required to triggering all units at. 

1.0 2.0 

llJitU;\'7'- 1-0i':itf. icF (A) 

PFAv-IFAv GBt~im Half Sine Wave) 
lOr----r-r----r-r--.-.--.-,---.---,--,.----. 

~ 81---+--+--+-+--!--+--!--T J1 
~ . ;t/ l 6 ~ /jl-~__,Ll~~--+---1----l 

iK v ,;Jijj 
~ 1-- Conduction - • .+z--.r~-7~4<17"--+---'----'-----''-----l---I i 4 Angle ~ _£\_ r--1 

ti- 2 ~ o· LJ180. I---/ 

/f/#7 ;.IJ:iJ!ijfj r--1 
~ Conduction Angle 

0 2 3 4 5 6 

"ft5Jnl!l1"'.itr. IFAV <Al 
Tc Max.-IFAv GB!~)m Half Sine Wave) 

130 

~ 110 !\~~ 
~ 1:: r\~~ 
'( 1 ~+~ 

~-
;ii'illif1J 

Conduction Angle 

l~ 80 1\ ~ 
;\!;: f--l-30· \-- w 90· 1---1 120· -1180° -t---t-1 
:l;S Conduction\ [ 
..., 70 Angle \ 

601--+-+-+--\t---t-t+---ll---Hl-+-+--1-l-+-I 

50,.---,_ _ _,___,~_.._-L._,_,___.__,_,L-l..__,_-1_'---L-J 
0 2 3 5 6 7 4 

Sf 5812, Sf 5012, 
SF5F12, SF5G12, SF5J12 

l1$ 
!Im' i 3 r-1--+--+7_,_Z_._II_,J. 1---+--1 

-f--1 / T 

1.0 t=t="ff=tt=J=t±±=a=t::j l=l=~t:=i ~::::;~+----, -+-· f---l-

0. 51-H-··- --+--+--+---1--1 
l·--f--t---1-1---1-----l-

o . 3 L--.l--l---L--1--L......L--1.__L__Jc__J__.L_J 

0.6 1.0 1.4 1.8 2.2 2.6 3.0 

11:11u:jJrl!ifrtrE1;:;: T VF ( V) 

PFAv-IFAv Cmim% Rectangular Wave) 

0 2 3 5 6 7 

Tc Max.-bAv Cmim% Rectangular Wave) 

I~~ . DD 
120 ~"""1 0°LJ360° 

8 

~ 1--1'\~ :!--+--- ii;'i!liffj 
2 110 ~~ "- I....._ ..., Conduction Angle-

~ \~"' ~1-·-1--_j---+--lr--+--I 
~ 100 t\-l""'~~.· ~Cl 

DC 

~,!! I \ !\ l\._ ~ ' ~ I "'"" 

~ 90 I-+-+-- \ CQ.~ ... ~ 1'.._ 1-., 
t4, l " I '\I 
;\!;: BO Conduction 30· 60° 90° 120· 180° 
1DI! 1---1 Angle +·-C-j-1-+---++--t---ll--+- - . --1--+.-+---i-+-I 
~ 1of---.\--..J..--l---Hl-l--+l-+--ll----l-l---il-+-+--t--t--H 

\--- . ··-1 -+-- 1---- 1-+-11---1--.-J--1!--+---l-+--+-l-l 

601--+---l--l--++-J._j!+-+--11---l--+---lf-l-+-+-+-H 

0 1 2 3 4 5 6 7 8 
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Sf 5812, Sf 5012, 
SF5F12, SF5G12, SF5J12 

Ta Max.-bAv cmJJ~)&'.180°;;Jli'ij!'.Rectangular Wave 
180° Conduction Angle) 

(:JD(W/!7 -r:,.. VG-205B{~.ffl~) 
(Heat Sink VG-205B) 

140 ,---,----,---,----,--,----,-------, 

llll 
120~ ~ ~60° 
~ ~~~ 

2 100 
f" ~ Conduction Angle 

"' E-
80 

11!! 
!!;~ 
!!fl 
11@ 60 
{{! 
~ 
-K 

40 11\l:i 

20 

0 2 3 4 5 6 

r--+--~14+-l-++-1-----1----1--1--l-f----

~ 

1~_,___..__,__,__,_-L...J. ___ _,____.L__L.-l--L-..l-J.....W 

0.3 0.5 1.0 3 10 

7'- I· J..;IJ1<Jv7.~lii t. (µs) 
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Ta Max.-bAV (.iE~!-'!£)&'.180°;i!l("1tHalf Sine Wave 
180° Conduction Angle) 

140 

120 

2 100 

~ 
~ 80 

20 

(:JD(W/!7 -r / VG-205Bfjf;!.ffl~) 

(Heat Sink VG-205B) 

i.--· - _1j_ ""'--
R:' ,....,_ o· m 180° 

~ ~ Conduction Angle 

K~~~ 
~ ~,;.] 
~ rn ~ o~~.-1--

~~ ~ "0I ~~ 
~ +--- ~"' »,., 

(9C't':·~ 
'o~ 

r\ 
~ 

0 2 3 4 6 

lsurgo Max c~~~:f.lj Rated Load) 

100~----------------

:'.'. f----f--- - +---1~ 

1 .. ~ .. --l.--'-'--LL-----L-----l..-.-'-'-l__,_w_J 

! 40 r-=-=-=-~l=-~i--.l=t-rJl---:f....:Erta~:~:IJ~·~-;r~~r~:tdjj--'-'1-+-I 
i 201----1--1--l--+-l-.l-1-l-+------l--l--l---l-+-i-i-+-I 

50, 60HzJ!/,\'fJntJU'J-1 ;? 1i-i& n 
Cycles at 50Hz and 60Hz n 



~ IJ ::::J :.-~fi:fl'~fifl'~-lj- 1 IJ A~ 
SILICON ALLOY-DIFFUSED JUNCTION THYRISTOR 

Sf 10812, Sf 10012, Sf 1Of12, Sf 10612 
SF10J12, SF10L12, SF10N12 

O'il:t.J$J~m 
O Power control Applications 

• .tJ: A.,l)Jl/i!ll:J;; J: lJJ:lf!'i'[fE ; V FOM· V Rm.1=100~1000V 

• "f:leyTIJ&'ilUJ!E; Io=lOA 

• 1ilc1X\ 7 1 :/f:t.VG-207Bi'J>)if1Jfj ~tt.-:t·t/ Available Heat sink VG-207B 

~:k~~ Maximum Ratings 

-tt ;1,Mllltirn.!l:'itfE 
:to J: lJ 
-tt!vMi!!l~EE 

Is urge 

v 

v 

165(60Hz) 
A 

150(50Hz) 
----------------1----------------------

Jl~'ltV1EJ::~P¥ di/dt A/ µs 
----------------1----------- -------1-----------

-tt ;1,M 7 - r 'i:Ti:tJ 5 w 
--------------1------1-----------~----------

:>.Y:Jeyif- r'iil'.:JJ PoAV 0.5 W 
---------------1-----------------

-J.t ;1,)IJUll~W- r 'ltVJE la FM 2 A ______ , __ _ 
-J.t A.,jjJ'lJIITT ?-' - r 'i'~fE V GFM 10 v 

--- -- ----------------!----------------- ------ ----
-tt ;\,:@(J:lf! 7· - r 'fifE V ORM 5 V 

------------·-··-----~ ___________ , ____ ---·--

~~$ilffiJ'!t 

~5nl3{J!l?f1~ Electrical Characteristics 

Uoit in mm 

Anode 

t 
JED EC 

EJAJ 

TOSHIBA :MIL 

7 :7 -t: "t H;J: AC51 il:{i~ 

Mounting Kit No. AC51 

Characteristic j Symbol Test condition ) __ ~in. Max. j Unit 

-lt!vMn~~n'~mE =~~~~~i~\-1-FO-M----+------------------ ---~-r~-l 
:to.l:V: --sF10G12-- and VroM=VRoM=Rated --8-- mA 

Tj=l10°C 
-1± A.,JJJli!!l'fltmE SE10Jl2 hoM 5 

-SF10L12___ --4-
________ ,-SF:i0Nf2- --4-

J hM=50A, Tc=25°C _ - 2.0 -------y 
__ r_Y_7J_'_7_·_-r-·1;t-----a---------il-V-o __ T ___ VF~~-- f-f;;i-~t{C : }:~ --v-
__ r_Y_7J._7_-_r_7'_~~_mc_1c ______ ,,_I_o_T ___ , __ v __ Fx_=_6~R_"~~~---f-i~~~~-c--=- 1~g~J~~A 
_~_r_r_i_y _-JJ_· 7_·_-_r _m_a:_-= _______ ,_v_a_N_T __ ,_v_F_x_M=:~~Rat~ ~c_= no 0 c o.15 1--y___ 

~r 1- Y 7J'7- r'i'fimE loNT VFXM=0.5Rated Tc=ll0°C mA _________ , ______ ,_______ - 1---
f,j/::f!f'l!Ufif Itto TDCc=25oC::·3~=~~ 120.00 "c~;~w-
W-1~#1: * Rth-e 
* Junction to case 
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Sfl 0812, Sf 10012, Sf 1Of12, Sfl 0612 
SF10J12, SF10L12, SF10N12 

F..\!!Jl~'fi 

Gate Triggering characteristics 

0 1.0 2.0 
DJli~'l'- ~'il!f iGF (A) 

PvAV-bAv C.iE~.!:j!)]Jl Half Sine Wave) 
24 r---r----r---.r-.---r---.--.---.---.--. 

s, 

ii'::~:~~:~:~~:~~:~~-~-·+-]~~~~-+~ 
i ~ZVJ' 
ii< ~Conduction Angle V _l_U 
~ 12.- i?j_ LV ff 

i 8 bT __f\_ 
W1 o·u1so· 

:~rr ~rr1~ 
0 2 4 6 8 10 

"J"Jl!J)IJjfEffit lFAV (A) 

Tc 111ax.-bAv (.iE~.!:j!)]Jl Half Sine Wave) 
120 

0 2 4 6 8 10 12 
:qtll!))lll'lli'.it lFAV (A) 

100 

50 

30 

.. 
·~ 

:ll6 10 

I 
ll 5 

3 

f 
1 
1.0 

l 
7 

it-Vr 

y 

lZ .....-
A 

~ 
,.,..:.~ 
~~ 

-1: 
L I 

l 

t 
I 

2.0 3.0 

~*l~MlEEJ!lff VF(V) 
PvAv-IFAv (~IH~)]Jl Rectangular Wave) 

t-+- nn r. 

1-1- I~ 
1-1- O"i.-1360" ILJ 

~~~ IL' 
t--t- Conduction Angle ~ ~ L'J 

ii( 20 ~<;. v .;1 
~ . v LJ 

~r-lL++V-,.+-/--v--+-~-+---1 

~ Conduction Angle ~ rL'JL.l.L 
~ t-~ I lOl-lf--i--t--tl-,~~LLL~'/'-71'JLJl:...+-+-+-+-+-+-t--t-~ .. L~ 

0 4 8 

:qtll!)Jllll'!ltl»t lFAV (A) 

Tc Max.-lvAv 

12 

~IH~)]Jl (Rectangular Wave) 
J20r-.--r--.--r--r-r-r--ir--i--------, 

nor"~ 
100 ~~ e ~~ 

e:! 90 ~~~ 
~ -\~ ~"' 'b,. 
t< so I\. _".._~ ~ !':. 
L \ :"- !"-..~~ N t 70 ' ~\\ ~ "'\. 
ii@ I-Conduction \ :S: JS. 'b,. 
* 60 1-- Angle 30" 60" 90" 120" 180" 

Conduction Angle 

DJ 
so 1---1-+-+--H-1-++-1-fl--+-+-+-t--t-+-It+i 

40 L...J...+-l-+L.J'---!:JL...L-"'!:-L-:';:-"-7;;-""-7;-1-'-'-;: 
0 2 4 6 8 10 1.2 14 16 

:ijl~Jlli'/llif lFAV (A) 

16 
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Ta Max.-IFAv CiBt'*-)Jk 180°ji~Half Sine Wave 
180° Conduction Angle) 

50 

30 

3 

(1il(~7-< :,... VG--207B 11!.fflff!i:) 
(Heat sink VG--207B) 

OOL-..JL.........J2'--''--'4-L-L6-'-'~8---'-~l~O_.._~l2 
"!1'1!JMfi~mt IFAV (A) 

Lurge Mu. (:if:~~f,lj Rated Load) 

401----1--t-t-+-+-+-++t--+--+--+-+-+-++tt 

o.__ _ _.__.__.__._.._._~ __ ..___.__._ ................... ~ 
1 3 5 10 30 50 100 

50, .60Hz;£*1Cl'fJ1Ja-IJ" 1 :7 /1'~ n 
Cycles at 50Hz and 60Hz p 

JtJt-A.QM*ftt 
Pulse Triggering characteristics 

~~~~~ 60 T;=25"C 
t---

6V JTI - . -- • IG 
IG 

J-.1 
t. 

~ 

~ 
~ 

f\ r. 

~ 
t'-... -,..... 

1 
0.1 0.3 0.5 1.0 3 5 10 

SFl 0812, SFl 0012, Sf 1OFl2, SFl 0Gl2 
SF10J12, SF10L12, SF10N12 

Ta Max.-IFAv (~Jf~)Jk 180°ji~Rectanguar Wave 
180° Conduction Angle) 

Cnk~ 7-< :,.. VG207B 11!.fflff!i:) 
(Heat sink VG--207B) 

150 r-r-i,--,,--,.........,.---,---,-,-----, 

\ 

\ 00~~-=-_._~4~~6_,_~s-'--1~0--'--'12 

"!"!&JJllR1ltmt h-Av (A) 

i/Ai.Jl~att*ftt Transient Thermal 
Resistance (Junction to case) 

~ 2. 01---1---1--+++++-H---+-+-+++t+1+--+-t--+-+-H::l:>4 

~ V1 e i. 51-----1---1-+-+-f+H+---1---1--+-+-+++1+-IL-+-+-+-t-Hl+tt 

£ 1.21----1---+--H-H+l+--+-!-++bffi+--+-++t-ttffi 
)." 

~ k:'l l 0. 8 l----l---+--H-H+1+--+17~++ttti+--+-++t-tttt1 

;l!ll v 
!1i1 0.41--+-i---IH-+-+-±-i-+'l'fl--+-t-+++t+tt--+-+-tffirtH 

o.___.__.__ ......... '-"-':'·":-:-----'--'-.......... ~:'-:--'--'-~~ 
0.001 0.01 0.1 1.0 

Time (s) 
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SF16812, SF16D12, SF16F12, SF16G12 
Sf 16112, Sf 16L 12 Sf 16N1 2, Sf 16012 ~U~~-~····%~1U~9 

SILICON ALLOY-DIFFUSED JUNCTION THYRISTOR 

O~:t.Jlfl!J1fillffl 
O Power Control Applications 

• -lst/vM!Jl!Ji:;t,; .J: U:~1!!t!E; VFoM. VRoM=l00~12oov 
• '.iJZJq)l!Ji'llV!E; lo=16A 
• 1iJ(~7" /'l:J: VG-207B il~!®ffl ~.h "ii"". /Available Heat Sink 

VG-207B 

:/il7':JE:~ Maximum Ratings 

Characteristic Symbol 
SF16B12 

-sFl6Dl2 
-SFI6Ff2--

VmM and -SP.l6G12-~ A,M()l[i':i~Jl.ll:~/E:;J",; 
-~{Fr6Jf2-.J: u:~ A,M{~'nt!E VROM -SF16Ll2-
-s1'fl6N12--
-SFi6Qff-

SF16]312 
-SFf6Di2-
-SF16Fi2 

;i\lll!lt~ kl1Jl~1L!E C< VROM -SFf6GT:r-
IJ ;ii& Lt.i:: L<5ms) -Sl<T6}f2--
Tj=0~12s 0 c 

-SF16Ll2 
(non-rep.) 

-SFT6Ni2--
S-Fl6Q12-

f~)l!iJl1!itVfi 0¥;!:1'!'¥~) Io 

~~Jlfi':i'lil'.V!E Ir 

~ A,M 1 -<t 1 // ;v.;r- YillliE lsurgo 

~A,MY- r'il:1J PaM 

:iJL~r- i-m1J PaAv 

~A,M{)l~l/- f. 'ItvtE foFM 

~ !vM!llli\ 7· - r- 'fl!E VaFM 

~ A,M{~ Y- f. 'ltEE VaRM 

:J~ifffl)tffi!.§t TJ I 
f!iFi'Hlil!!t Tstg 

I TOR 

Unit Rating I 
:------

0 ____ 1 10 -----
20 0 ---
30 -----
40 ----
60 
80 ---

100 ----
_____ 120 

15 -----
30 -----
40 
50 ----
72 ----
96 

-~-----

120 
144 ----

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

v 

v 

1 6 A 
------------------

2 5 A 
-----(60Hz5 

(50Hz) 
220 ------- A 

-

200 

0. 

1 

5 

5 

2 

w 
w 
A ___ , _____ _ 

0 v 
5 v 

-65 ~125 °C 
-----~ 

-65 ~150 °C 

35 kg cm 

~m~!l=;f11: Electrical Characteristics 

Characteristic I Symbol Test condition 
SF16B12 

-SF16]5f2-
-SF16F12 

hoM and v FOM= v ROM=Rated ~A,MJllll~.h1tV!E:;t,; .J: -SF16Gl2 
U:, ~ A,!lJ(~';'.V!E -SFi6)f2--

-SF16Ll2 IaoM Tj=l25°C 

-8Ff6N12-____ L _____ SF16Q12-
~A,llfiH~'~!E~r VFM I hM=50A, Tc=25°C 

'---··~~--··--····-------- -~ --- ----

VaT VFX=5V, RL= 6Q \Tc=-10°C 
1' Y -fl 1-/ - I- '~EE Tc=25°C_ 

1' Y -H '-/ - r ll'.V!E IcrT VFx=6V, RL=6Q 1Tc=-40°Cj 
Tc=25°C I 

;If: r- y -Jl 7· - i- 11!'.!E VGNT 

I 
VFXM=0.5 Rated Tc=110°C 

;11: i' ~ -Ji!/- f. 'i!!'.V!E lGNT VFxM=0.5 Rated Tc=110°C 

1*~'fl!'.V!E fao I Tc=25°C, RL=lOOQ 

~~m* I R,;:--[--l)c 

* Junct10n to stud, 
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Unit in 111m 

JEDEC ----
E!AJ 

TOSHIBA 3-!![, 

7 // -t-lj- ~ -l:J: AC51 n:f;t~ 

Mounting Kit No. AC51 

Max. I Min, Unit 
6 
6 
6 
6 - 6 mA 

4 
3 
3 

- 1.95 

~= - 3 
- 3 
- 80 
- 40 

0.15 - 1--v-
- - I mA 

I - 50 

I 
mA 

- 2 °C/W 



Gate Triggering Characteristics 
-t·-.:·c<'># H:.'.'.'.1.l~;t'.>to..,IO·lZ·~'l:lil:,J•"'- f 
11.fit.t:> J: lf''ritH: Min gate current and voltage 
required to triggering all 

~·-··-··~··4·-+-~~4>---1'--+---+----H ,,. 

50 150 

I . 
r.L-'--'"'-=L·Shaded area represents locus of possible 

I triggering point from -65"C to 125"C 

1.0 2.0 

~Ri\'7'- c ~if~ icF (A) 

PFAT-IFAv (iE!lt.:J!i&: Half Sine Wave) 

"f':I~] tll 1J 11£ if.( lFAv (A ) 

Tc M~x.-IFAv (iE~.:J!)&'. Half Sine Wave) 
130...---.---.-~~~~~...--.-~----~ 

1201"'ii~~ _L(\_ 
~~ o·u1so· 110 

~ '\ ·" i.!);)filflj ~ JOO ~b,,. Conduction Angle 

~ t----1 ~~c-1'\"••+-+~~·--1 
~ 90 >-+-+---_....__,>-+-____ _,.I'Sl_,.._."\ ... rs;-+"'<+-['-,.-+--+-----i--+--l 

L sot----1--r-+--+--+--.Jt--+--r~.-.t--~~1"__,..b..-r-....--r-t--t 
{'¢ h. ~ " b.-. 
~ ~ ~ j 7o 1-- Conduction '30" 60" 90" 120' 180~ 

f--t--1 Angle-+-__,.-+---+--+--+-+-+--J>----+----+--+--'< 

.60 1----l---+--+---+--+---tt--+--+-<-t-+---tt--+--+--t-+-t 

40o~~~2~-4~~6~-8'.---'~I0~-1~2__._~14~_.16 

"!':t!iJlllHltiilf. IFAV (A) 

Sf 16812, Sf 16012, SFl &Fl 2, Sf 16612, 
SF16J12, SF16L12, SF16N12, SF16012 
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.::: 
·-
:ll;l 
1(lll 

I 
1'i 

ir-vr 

LO 2.0 3.0 

~J!;\'Jlli\lf:E~r VF(V) 

PFAv-bAv cm~;&: Rectangular Wave) 

~ 301--1--1--r-+-+-+---+--+--+--t-+v++-+--+-~ 

1----l--t---+-+-+-+--+--~.~-~~lL.<-+---+--+---+-~ 
~ A' -~"l'1· /-J_j_T-+-+--+--11----1 
- 1----l--+--+---+----+--+--··--r1__,,_L--1'L--t--t--+---+---1--
~ 2ot---t---t--~-t-t-~~v~~11_--ir-+--t-+-+-+--t--t 

it f--1--t-_ ~- <>r ,_-f.,_,!Z...,..l1"'T7_,..l14--+- -11--+--+-+--+--< 

-!K 1--1-- .:':.L~h~f-llliH'IJ,_,.__-A-L-+--t---+-~-L-~-L.-f 
~ t-+- 'If ~.J_ l!JILIL llll 
~ "! V/YJ 
1ll!! t--cJ /Jf/V 0·1 l3so· 

: 10 -twYt ~~ 
H~'(J'j,Wl'.l~Lt-+-t--1--+-+-i Conduction 

£j~ Angle 

0 10 20 30 

ot--1----j 
0 10 20 30 



Sfl 681 2, Sf 16012, Sf 1&Fl2, Sf 16612, 
Sfl 6J12, Sfl 6L 12, SFl 6N12, SFl 6012 

Ta Max.-bAV (.iE~~i&'.180°)iiflt Half Sine Wave 
180° Conduction Angle) 

C1.i!r'-h7 -f;.... VG-207B {J!Jfl~)(Heat Sink VG-207B) 
160, 

1'01..._l-f-+-l--t--+--+-+-+-1 _J\_ 
o· w1ao· 

ifimftl 
Ccmductipn Angle 

3JZt&JJllll'it~ IFAV (A) 

Isurore Max. (~;J.&:~Jilj Rated Load) 

40 .__....___.___._...._._._,...L..L _ __,~..,..,__..,..,__'-'-..........,_, 
1 3 5 10 30 50 100 

50, 60Hz;t*lt$1m-it-< ? Iv~ n 
Cycles at 50Hz and 60Hz n 

J~Jl-A~!llll~i!: 
Pulse Triggering Characteristis 

so~-----------..,-T""T.,..,...n 
;bi;tii;jl_ 1'lf R~sistive Load 

30f-
T;=25C 

.J1i 1-+-+-+-+-H 
I-~ 
t,, 

lL___...J.__j__j__L_U...:L..J,-L:---'--~3:--1-:-5..._._"'-":';10 
0.1 0:3 0.5 1.0 
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Ta Max.-bAv cm%i&'.180°:ii'i1Rectangular Wave 
180° Conduction Angle) 

C1.i!r'-h7";.... VG-207B fj!Jft~)(Heat Sink VG-207B) 

150 

¥ 
~iifil 

Conduction Angle 

:W:M:!Jfli'lll!IE IFAV (A) 

ililt'-h~~~M: Transient Thermal 
Resistance (Junction to case) 

o'="=_.__._~........,'"'-=---'--"-.....__.~"!'-:---'~~~~ 
• 0.001 0.01 0.1 l.O. 

Time (s) 



~ IJ ::J :,;jtl(:fi~Jr¢-tj- ;( IJ A~ 
SILICON DIFFUSED JUNCTION THYRISTOR 

SF30D11, SF30F11, SF30G11, SF30J11, 
SF30L11, SF30N11, SF30R11 

0•7.J $11~1Hft 
O Power Control Application 

• -It A.!iJ{l![i{:j;;r J: V:ilf!JlUE : v FOl\I, v ROl\I = 200~ 1300V 

• :>f:it:Jll[lf~V!E: lo=30A 

•::lill:~7 --1 :/l:t.VG-236;1J>{!!'.ffl~.hii"/Available Heat Sink VG-236 

il::k~~ Maximum Ratings 

Characteristic Symbol Rating Unit 

-It MiJ{l![i{m~·"l[:---~=i;"' __ =~~~""~=i'""i-;--V-Fo-111-----j--.-.•. ~---~-=··· ~~----_·-_-
:j;;r J: U SF30J11 and ---600--
-lt A.liJlilE:'llt!:E SF30Lll v ROM :_-_-_-_ 800 __ 

SF30Nli __ }ooo __ 
SF30Rll 1300 
SF30Dll -----·-·---·- 300·---i-----

v 

SF30Fll - -400 
-SF30Gl C 500 
-SF30Jf1 ~ ROl\I ) ;:__120 
-SF:fOLll non-rep. ___ 969 __ _ 
-sF30:Nl1 1200 

v 

SF30Rll --1550 __ _ 
-----------'--=-=--=-=-=='---1------J .. ------.. -------

;;:p.:1ey11[i{m'.V!E (l!iffi¥-71Jl) Tc=76°C Io 30 A 
--·---.. ----------1-------·------------

!5\!3'<JJl!lil'm'.V!E Ir 4 7 A 

-ltA.M 1-lf"1 !' Jv-ij--:/'R[VfE Isurge 600(50Hz) A 

-ltA,MY-rm~ P- 5 w 
;;:p.:Jeyy- r'ffi~ PaAv 0.5 w _______ , __ _ 
-itA,Ji&llWW- rf!tV!E Ianr 2 A 

-------------1------1-------f------
-lt A,ili'{Jl!Jl '7' - r 'lltEE v GFM 10 v 

---·-----------1------1-------1---------
-ltA,J!liiJE:'T- r'lltEE VaR111 5 v 
~-&mltfil!.~ TJ -40~125 °C 

---------------!------ --.. -----1------
1*1¥&~ Ts111: -40~125 °C 

---------------------·--------··----------
*"li#vt r 1v !' TOR 50 kg cm 

-~~*¥1:!£ Electrical Characteristics 

Characteristic I Symbol Test condition 
SF30Dll 
SF30F11 

-it A,Ji&lllf{/.mn mvtt SF30Gll IF0111 VF0111=VR0111=Rated 
~J: lj -SF30Jll and TJ=l25°C -It A,)IJ\)~'ltVlf -SF30Lll ho111 

SF30Nll 
SF30Rll 

-it A-Ji&JIWl'lltEE~r VFM IF111=100A, Tc=25°C 

\Tc=-40°C r !I i.l '7' - r 11'.V!E foT VFx=6V, RL=6Q 
Tc=25°C 

1- !I i.l'7'- r'lltEE VaT VFx=6V, RL=6Q I =-40°c 
=25°C 

i:IF 1- !) 71·ma: VGNT v FXM=O. 5Rated Tc=l25°C 

f*~'l[Vlf fao RL=lOOQ, Tc=25°C 

~gl'fi:* Rth-e DC 

•Junction to Case 
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I 

Unit in mm 

20¢Max ~'"'! 
0 

I 
::::; 

JED EC 

EIAJ 

17¢Max 

3.0¢ctO. 

TOSHIBA 3-13H 

7 !'-lz-'t ~it. AC56 iHt~ 
Mounting kit No. AC56 

Min. I Max. I Unit 
·------,--

- 10 
- 10 
- 8 
- 8 mA 
- 8 
- 6 
- 6 
- 1.9 v 
- 200 mA 
- 100 ---- 3 v - 3 

0.15 - v .. _ 
- 150 mA 

--·---
- 0.7 ·c;w 



Sf 30011, SF30F11, Sf 30611, SF30J11 
SF30L11, SF30N11, SF30R11 

F.i\!l.Ul.~tt 
Gate Triggering Characteristics 

1.0 2.0 

~'*7'-rltiilt icF (A) 

Q 10 15 20 25 30 35 40 45 50 
"f'tb:J)l;{~Vlt lFAv(A) 

/~Jt,..7.t.ii;!l.Ul.~tt 
Pulse Triggering Characteristics 

< 
.5 
~ 
llO 100 ... 

~:"or.: fJ 
- ...jt~t- r-H-i-r---r-t--t--+-1-H--H 

io~"T'-........,.,.-~--;;l""I !;;-"-'-~-....___,cl;;-'~~ 
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lsargo Mox. (:iE'.;ffi:ftf.li Rated Load) 

1001~-~-;,-3 ~-s=----~~1*0,---~~~-s"'o,..--........,1~00· 

il*l!illlini!' { 'J Jvl!c 

3001---11---f-t-+-+-t---1----t---t-...e:J-t-!;::.:=-tP~-r--1 

~ 
100 --- - -- .t,_ - --

< 50@~=-J~~8~~·~- j--- --

r--r- -1 iii_ --- -- - - -t-

.;:; 30 T: :-12s:c f/ t--

i ]~21 
lt lOi=-'---=~_j :~=~=~--+:___1 + -__ __:~:--t= 

5 -
f-+- =-[ 1-t--1-- ---1- --+---+---+-----t--t--

3 - --- - - ---t---t---t---r--r--r--; 

f- --11 --t- --+--+---+-1--+--t--1-

1.0 1.4 1.8 2.2 2.6 3.0 3 .• 
lM.\'l~filll'.EE v,. ( V) 

Tc Max.-lFAv 



~ IJ ::t :.-itti:ft1£~ftW-tt{ 1J '7..~ 
SILICON ALLOY ·DIFFUSED JUNCTION THYRISTOR 

SF50012, SF50G12, SF50J12 
SF50L12, SF50N12, SF50R12 

O'il:h$1J•m 
O Power Control Applications 

•-ltA-liJlJIITTU.tV'J.lft'IUE; VFoM, V&oM=200~1300V 

• Sf:!t:;JJIITTm'.Vft ; lo= 50A 

• :Jj!{,~\7" :/it. VG-236 ;0~~Jtl~:h.ii" 0 / Available Heat Sink VG-236 

-;k~:j:g Maximum Ratings 

Characteristic Rating I Unit j Symbol I 
----------:-- SF5@1n----200 ------

'it /vliJll!!fim11:'mEE 
:t<> .l: V' 

'it A-liJil!i!wtEE 

V1°·0M 
and 

VROl\l 

-SF56Gf2_1 ___ 40o -· 
-SF50J12_1 __ 606--
--SF56L12--f----sob -- v 
- SF50N12 l--i0-oo 
-SF5<i:Ri2_i __ 1300 

------------:-----i-SF56Di2_\ __ -:300 ---

](&~ 1:1: Iv Ml!i!'mEE 
( < IJ }![ L-t.c L-<5ms) 
Tj=0~125°C 

-sF5oG12_\ ___ 500 ··--
v ROM -SF5bJ12 ·-i--- 720 --
(non .. rep) -SF50L12 ___ 1 ____ 960~=-

- SF50N12 _l __ i200 
v 

-Slf50Rf2-l--i~_~Q~--= ___ _ 
A 50 siz-:10nITT'FEvtt: c~m=t~ir!l) 1o 1-----1-------------- --- -

JEDEC 

E!AJ 

Unit in mm 

~~B~~;tfM; Ir 79 A TOSHIBA 3 -! !I A 

.i,t A,Jijl 1 -it1 '7 1v llOO(GOHZ)- ---- --
-it- :.:-'rtlitt,,.L ___________ 1_1_•u_r_g• __ 1 ____ -=1=oo_orsoB:~E_A _ 

7 !1-t"t 1J 1-;J:AC56:b~H~ 

Mounting kit No. AC 56 
.i,tA,}iJl-;.._ J-flt1J PoM 5 W ________________ , _____ , ___________ , __ . -··-

_:>f::li:J_¥=-_J-_'l'IL __ 1J __________ , __ P_o_A_v __ , 0.5 w 
.i,tA.,jJJ{~'T- J-~Vft foFM 2 A 

'it /vAAJl!tt ,,.. - r 'tlEE v GFM 10 v 
---------------1-----1------------------- -

'it /vAAJ!i! 7• - J- ';ltfE V GRM 6 V __ _;_ __________ 1-----1---------------
Wit'ft'llfili'. T, -40~125 

---------------1-----1------------1-------
oc 

~{F-tli\l.l.l Tstp; -40~125 °C 
-----------------1-----1---------------------

TOR kg cm 50 

ftUn~~t!E Electrical Characteristics 

Characteristic I Symbol Test condition Min. I Max. Unit 

'it A-JiJil 'fEVffJ<; iv< IFOM and V1;o-;;, V RoM=Rated, I I 8 mA 
'it ,z, J&oM TF=-40~125°C 

'it A.-}iJlAl!'.l'itfE~r VFM 1;;.;1soA, To~Z5·c . ]3 i.1 v 
---

VFx=6V, RL=6Q--lift~!~-C:I .. --~~&---l- 1J -fl '7' - 1- '11££ VoT v 

1- 1J 7J. IT - 1- 'ilVlt IoT VFx=6V RL=6Q 1:r--c:,;;__:400C [--300 mA 
. ' '1'()_':"2~_ 150 

gH 1J -jJ. ,,.. - l- 11/£ VoNT VFXM=0.5Rated, Tc=l25°C 0.15 v 
--~---·---- ---------------

gp 1- 1J -JJ ,_,_. - I· 'm'.VIE Ia NT VFxM=0.5Rated, Tc=l25°C 1 mA 
--~-··-·-- -----------

U:f.J'iji:Vlt !Ho Tc=25°C, RL=6Q 200 mA 
-----

VFoM=0.67Rated 
JlfW;tff_l::¥/-~ dv/dt Tc=l25°C, Exponential rise 15 V/µS 

----
}ffi:h.lf~rrn td v;;; ;;-cf:-sR.ated~Tc = 25-"c ___ - 5 

Gate signal (Vo=lOV, Ro=20Q, µS 
~ - :/ :;f- :/ ll~flt.'l ton tr~lµs) 6 

---·· --·-- ---

W/\~:J11:* Rth-e DC I 0.4 °C/W 

* Junction to Case 
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SF50D12, SF50G12, SF50J12 
SF50L12, SF50N12, SF50R12 

> 

160 J J 
$,--J.-1-[7.J.+-4-+--l 

0 20 40 60 80 100 120 140 

'fMJllR'iltifif. lFAV (A) 

Ta Max.-IFAv .iE~1f!;fitt80°iif! (Half Sine Wave 
180° Conduction Augle) 
VG-2367" ;....fJ:!m~ (Heat sink VG-236) 
140 

2 0 

f\ 
0 

20 30 40 50 60 0 10 

lfJ$.IKlillli!i IFAV (A) 

1000 

500 

300 

~ 100 
~ 
.. :: 50 

~ 30 
ilBi1 

I 
ll IO 

5 

3 

I 

7 
I(; A 

~ '9''"' ~~ 

7 
1,JJ! 

0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 

~~)fli"lltffl!$r vF cv> 
Tc Max.-IFAV (.iE~*-$Bt Half Sine Wave) 

160 
l-+--l--t-+--l-+-+-+-t-+-t--t-t-

140 _Lj\_ 
O' LJI80' ~ 120 t-

E ~~ '- ~illiPJ 
~ 100 K'~ r-+- Conduction Angle 

"" 'b,,~ t--.. N-.. 
i!! ' ,... ~ 80 J---+--l-..30'~60' ~ 90' 120' 18f-1-1-+DC . .u-~,-t--1 
L 60 Conduction LLIU-il-l--1--HH-++tt-+--H-I 
~¢ Angle 

$ 40~-l--l--1-l-ll-1--H-+-!1-t-+-+-t-t-tt-t-r""li 
~ 

-762-

201....-l-l--l--l-+-ll-l--H-+-l--l-+-t-t-t-tt-t-r""li 

OOL...LJ_LJ2LO..L.Jll.......IL.l40w..--L-...1-6~0...L.-'-~8~0...i-.~~l~OO 

PFAv-lFAv cm~;fit Rectangular Wave) 
180 

l-l.--1--+--+-l--1--l-+-+-+-~ 

ol7 
TIT T 
I TT T 

0 20 40 60 80 100 120 

ljIJ$JJVil!i£ 4Av (A) 



Tc Max.-bAv cmMi&: Rectangular Wave) 

1206. n n ~ •, 
H~P'<']'>.~t'.:;::;;;;:;;:"':i..;'1'::::::21~-.i.._~t--f--l-+--+--l~f--I-+ o· 1.-.J 360" 

b 100 !'.... I" ...... ~i::::-t-. j::;;; ftl;;jjjj!j 
1-H-+~.,+-;;,6 ~. r-,,99.~Pjo....J--J:~.J,....._c-+--lconduction ~ BO 30 0 0 120·_ 180° Di--,C Angle--1 

~! Conduction 
l'( H Angle-+--1+--H--+41--4-+-41--l--+-i-=..=-Jl---l--l--l--I 

60f--1-t-+-+-1+--++-1--1t-+--+--H-+-f--l-+-l-l--+--l-l-l I 

"" t¢ 
~ 40r-t-t-t--+-tt--H--t-ll--+-+--+1-+-+-11-+--t+--+-+-+-l 
1"I!: * 20t---,l-+-l--+--H-+t--f--#-l--+---+!---l--!--+-+--ll---l---l-4-I 

00:-''-'--'-~20,....u._J..Jw_4~0,-L.....L...JL6LO.....L.-l--.l-18LO-l--..l..._Ll~OO 

"!4t5J)llllillJI!. lFAV (A) 

~i.Jt~M!Uii:~1i: 
Transient Thermal Resistance (Junction to case) 

J, 
:::. 

0.6 

~ 0.2 
l\! 
:ii.: 
~ 0.1 
!iii 

f-+""" 0 
0.001 

v 
I 

0.01 

v 
v 

y 

y 
' 

' 

'1 
0.1 1.0 10 JOO 

Time (s) 

SF50D12, SF50G12, SF50J12 
SF50L12, SF50N12, SF50R12 

Ta Max.-bAV (1iJ($7-r ;..- VG-236 ~)fl~) 
(Heat Sink VG-236) CmMi&'.180° )ID'!![ Rectangular 

Wave 180° Conduction Auge) 
CmMi&: Rectanglar Wave) 

~ 100 
E 

~ 
·~ l!l1 
lll1 60 
{¢ 
.;'-

; 
40 

*' 
2 0 

0 
20 30 40 50 60 0 10 

lsurge Max.5:f'.~~filj (Rated Load) 

J600r---,-,-,--,-.TTrr---r--.--.-~~~ 

t----+--t--+-+--++-H--1------+--l--l-+ 

::;,: 1200 r-----t--t-H-l--l+f-+---li--++--H-+-W-1 
"' 

l 3 5 7 I 0 30 50 70 100 

50, 60Hzi'U/J:p ho-it 1 '7 ;ct.!J: n 
Cycles at 50Hz and 60Hz n 
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SF80011 SF80G11 SF80J11 
SF80L11, SF80N11: SF80R11; SF80U11 

'Y 1) :::i /1J1'1jt-ft~~ft~-!j- 1 1) A ':l 
SILICON ALLOY-DIFFUSED JUNCTION THYRISTOR 

Otl::hftiJ~m 
O Power Control Applications 

• --lt"/v~J!l!Wi~l~tl:_'>i\'.Ef.: VFoM}=200~1600V 
'it !VJiJl.iE'!'~f:E : V ROM 

• :if~lllfi'~VIE : Io= BOA 
• lfr:li Weight : 230g 
•1.it~\7 1 :/f~VG-216;.J~~mc;Jc'i't"/ Available Heat Sink VG-216 

:Ql:k~:f& Maximum Ratings 

- - --- ----------i 

''1§'.VIE 2 *ITH•il~ 
-----------------------! 

lil4'~v1Ll::9t~ * 
-------------------! 

'it IV JiJi 1/ - r 'fl :fJ 
---------1 

3JZ:ig '/- r 1'i-i'.:1J 

and 
VROM 

VROM 
(non-rep.) 

It 

Io 

ls urge 

'.t I 

d 
p 

i/dt 

GM 

Pa Av 
----------------------1--

q):- /v!lfi!llfW- HCi'.VIE GFM 
--------------- ----------1---

VGFM 

GRM v 
T j 

i Rating J Unit 

i 200 ,-
- 400 
l--60_0 __ i 
1------' I 800 
I 1_02__0 

1--f~~~---
1---~g~ 
1---72-0--

1 __ 9_§_0 __ 
I 1200 
,---1550 ___ 

1750 
I 

I 126 
I 
I 80 
I 1600(5oHz)-

I 1700(60Hz) 

I 12.8Xl03 

I 50 

I 5 

I 0.5 
I 

I 
2 

10 
I 

I 6 
I -

-40~125 

' 

v 

v 

A 

A 

A 

A'.S 
---------

A/µs 

w 
w 
A 

v 
v 

! 
-f*ifit,~.& Tstg -40~125 ° C 

------
m1-ri-v-i- H-- :7 TOR 340 kg cm 

* V Fn1=0.5Rated, Tc=120°C,hM=160A, Gate Supply (V a=lOV, Ra =lOQ,tr;;;:;lµs). 

~~tf..l!tifM: Electrical Characteristics 

Unit in mm: 

8.4?±0.5 18P\lax 
0.1 · r· .-----i 

--! itr 

JED EC 

EIAJ 

TOSHIBA :J-35 

7 /7 t -V ~ l:l: AC52 :a:{'!-~ 

Mounting Kit No. AC52 

Cha~r~a-=c~t·e~r._is~t_ic ____ ~_Symbol I Test condition Min. Max. I Unit 
'it ;;c.uJ\lllfii~Jlh:;:wu J:: lf hoM and I V Fmr = V ROM= Rated 1 I A 
"'ol:-/0}l~';~j';ft IRoM _'~>=1~5_"_~-- ___ 15 m 
'it/0Ji/11i~i'>tfflllfoT' VFM hM=250A, Tc=25°C - 1.75 --V-

-- --------\Tc=-40-°C- - 3 7------
r ~ tl'r- H!W: Va·r VFx=6V, RL=6Q -T----=---zr.-oc-- ---------' -- v 

---------------1------1--------------' c- J - 3.0 
r 9 :Jf 7 - 1- ';1'1/f~ IaT __ v_F~-=-~~~~= 6 Q __If~ }~~~-:~g~= ::_ ~ _ --~~ - m~--= 

_;J_f'_r __ J_i_i"_'r'_-_1-_·~_'if._R_: ______ 1 __ v_a_NT ___ 1 __ v_F_x_M_=_o_. s_R_a ted, Tc= 125 ° C o .15 v 
:'JP. r 9 J/7'- 1-'i!tvtE laNT VFXM=0.5Rated, Tc=125°C 1.5 mA 

-!1-------:/-:;J---:/-~---_-Fc",--------l--t----l-v-F_X_M_=_0.5Rated, Tc=25°C Gate Supply 

on (VG=JOV, RG=lO!l, t,~lµs) 
-Hm-~-,,{£-1,-U:-._-C-~-fi¥----------i--d-v-/d_t_-l---;v~FO-M~=~O~SRated-TJ=125°c---:-Gate 
_______________ 1 ______ 

1
_0_,p_en Ex2C>p._eE:!ia1 _r __ i_s __ e _____ 1 ___ 1_s __ 1 _____ 1 __ v_/_µ __ s_ 

6 µS 

ff::J¥fliffit IHo RL=6Q, Tc=25°C 200 mA 
--------------1------1--

~\:jl-l;;:JJ\: * Rth-c DC 0.25 ·c;w 

* Junction to Case 
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SF80011 SF80611 SF80J11 
SF80L 11: SF80N11, SF80R1 \ SF80U11, 

~Jf!J:.0)~:£~ 

1. Y- r fifrJ'f:to .l: V: :ti~ - F(2)ii1/ffll)(7'1-:Jf:5~~Jff&)f'f1&1l)f;fil%liiHhi!lllfftJ:1,' -c-.:::·{ll!J§ < t!.~ 1, ', 
2. 'T - 7.(7. ~ ':I F),!:: 1.&~ 7 -! '/fY)ll):f~M~!!!&fitlt, y 1) - 7. ~tl!ffl L i-t c 550±50kgcm ID r /V? -C-~f<htt.:W;i)­

*90.0850 C/W c t.r. I) "i-t. 
*'J~f*~Jfl LCRM 

+ 

400V 800V 

L lOµH 20µH 
-- ·--·-----·-v,,.. 

c 0.2µF 0.2µF 

R IOQ 20Q 

lsurge Max. ('.lE::f&j(f.J Rated Load) 

2200 

_J __ . 

10Q01L1----'---L--'---'--....._._.._....,,l.,_..Q --~--;:30 

Ta Max.-lFAv (.iE!lt.:f.1&'./Half sine Wave) 

(].!(~7 -1 '/VG-216{'Bflmf) (Heat sink VG-216) 
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;JAim:i\'IH!Uii: !M'tt 
Transient Thermal Resistance (Junction to Case) 

0.001 0.01 0.1 1 10 
Time (s) 

T axax.-IFA v !lfH~)&'.120° jjj'fE 

Rectangular Wave 120° Conduction Angle 

(~1.&7 -1 '/ VG-216~Jflmf) (Heat sink VG-216) 

100 

~a.,/;-t-t-++-t-t-t-t-i 
~s 

80 



SF80011, SF80611, SFBOJl l, 
SFBOL 11, SFBONl 1, SFBORl 1, SFBOUl 1 

/ 

~iJ!Jl~tt 
Gat.e Triggering Charact.eristics 

121--1-+-+-+-+-1-+i-1-1-l-+-+-l---l 
VcFM=lOV 1,ffM'!'t'- r l!llllHHlilil 

[7 r-r- Recommended Gate l--+--1----l 
V Circ.uit Load Line 

o~ ]: J J 
0 0.4 0.8 1.2 1.6 2.0 

11#~.Y- ~lilt iaF (A) 

PvAv-bAv C:iE!it-*~/Half Sine Wave) 

JL 

o~ 
40 80 120 
lf'ilJlllU!i'.iil! lFAV (A) 

Tc 11ax-IFAv(.iE!it-*~/Half Sine Wave) 

140.-.---,--..,.-,.-....-~---rrc 

i.... 
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1000 

0 50 

30 0 

0 

0 

0 

0 

5 

3 

l 

iF-VF 

fZ 
T; =125'C V1 

)7; T'2s '.c 

nr 

11 7 

0 0.8 1.6 2.6 

Ul~~fJF(V} 

PrAv-IFAv Cm~~/Rectangular Wave) 
.lfi o-

iliiil! 

JL 
J y 

1so· JZ 
1202_/ 

7.9~ 
0 

~°/717 

~ VL lD_ iN'iiliflJ3o·~ 17 
7W, v o· w1so· 

I~ w ;f,IAfifiJ r.-

120 

40 

r--II 
112 0 
0 40 80 

lf'ilJJUil\tfit lFAV (A) 
120 

Tc11u.-IFAV cm~~/Rectangular Wave) 

2000 -.L.--L--L-JJ\;-ll.....LL.lL;};;--...L...L_L4..U._J 
40 80 120 

:!Jli!J.llli'iltlllf IFAV (A) 



~ IJ :::J :.;tJt'M:.g.fi:j'i.g.~-i;- 1 1) A~ SF150611, 
SILICON ALLOY-DIFFUSED JUNCTION THYRISTOR Sf 150011, 

SF150J11, SF150L11, SF150N11 
SF150R11, SF150S11, SF150U11 

O~:t.Jtil~Jll 
O Power Control Applications 

• -i± !V~~~~~Jl1l:'r4't£E: v FOM}400~16oov 
• -1± ;\,j!j(i}ft~J:E : V ROM 
• 'J7-;!gl!~~'l[iJiE: Io=150A • 1l! fit: Weight: 350g 
•1J:llil;'t\7 -1 :/lt.VG-20471\iifilJll~:h"i-t/ Available Heat Sink VG-204 

ji:;J;::}E~ Maximum Ratings 

Characteristic Symbol Rating Unit 
SF150Gll ___ 4QO __ 

-sFlso.IT1 600 --SF150Lll VFOM 800___, 
-i± IV JiJ1JlllW!l1!:: 'ilEEE SF150Nll and __ 1000 __ v u J:: r.1-i± IV M:ilE:ttEE -SF150Qll 

VRoM 
___ 12_90 __ 

-SF150:Rll° 1300 
-SF150Sll ----·--

1400 
-sJ:?1501JfC --1600--

SFf50-Gi1 ---·---
500 

-s:Fi5ciJfC ---'ho--

:!l!illl'!!'.-i± /.,l:iJ!if!'f!ll'.EE -SFI50Lll 960 
-SF150Nll VROM --

C< I) ;g L-ts: L-<5ms) 1200 v -SF1soQfC (non-rep) ·---f45_0 __ 
TJ=o~12s 0 c -SF150Rll -------

1550 
-sF15oSfC --1io_o __ 

SF150UU --1960--

~5'-)Jll~'i'[ifiE Ir 235 A 
-------

Sf ;lg Jll!f~V!E (~;fll't-~) Io 150 A 
3500(60Hz) 

------
-i± A,jjf{ 1 -IT 1' ti 1v-1J- - :/tlifiE Is urge - 3200(50HZ) A 

------· ------
'mViE 2 *~Fct91'A: l'.t 51x103 A 2.sec 

--·---
l![fl'll[bff,J:Jf~~ * di/dt 50 A/µs 

-------·- ·- -·-------
-1± A,jjf{ IT- r 'i'[)J PaM 16 w 

-----··-- - ·-------
Sf-;Itg '7°' - 1- tt:JJ Pa Av 3 w 

·---
-t! IV llJill!M 'T - r ~EE VaFM 16 v 

------- - ---
-lt IV Jmlll~W - 1- 'i'lVIE Ia FM 4 A 

·---
-lt IV jjf{i!f!: IT - r ·~EE VaRM 5 v 

---

J'i<i>JmtffiU!t TJ -40~125 oc 
--

ili!::ff&d'.\t Tstg -40~125 oc 
-- -·---

~tHt r 1i.- ti TOR 610 kg cm 

* VFXM=0.5Rated, Tc=120°C, Gate Supply (Va=lOV, Ra=8Q, tr~lµs) 
Tlm~!f;ff! Electrical Characteristics 

VaT 

IaT 

VaNT 

Ia NT 
VFxM=0.5Rated, Tc=l25°C 

1.5 

I JEDEC l EIAJ 

!osHIBA 

Unit in mm 

3-40 

mA 
VFxM=0.5Rated, Tc=25°C-------···-___ , _____ _ 

8 µS Gate Supply(Va=lOV, Ra=8Q, 
-------------l-----i-~tr=~lµs) 
mW~ELl::~i¥ dv/dt V-;o;,;-,;o~5-Rated~Tj;:;;-12s°C V/µs 

_____________ 1 _____ 1 __ G=::.:a.:ctec_ open,_~_xyonE)g!i_ll:l rise ____ ~~-- _________ _ 
f\j!,::fi'f'i1tViE Iuo RL=6Q, Tc=25°C 200 mA ___ . ___________ , ______ , __ 
~\:jg;JJ[* Rth-e DC 0.15 °C/W 

* Junction to Case 
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SF150G11, SF150J11, SF150L11, SF150N11, 
SF150011, SF150R11, SF150S11, SF150U11 
~mJ: O)~i;;; 

1. '*r~1ilc~!\7 1 /lc*1'ftil0--::i~t 7.i c ;§:-ft, 'T-7-. c 1ilci't!l7 1 /'7)~~!it@1c :-" P -;t, ~~ IJ, 550±50kgcm QJ i-1v re 

*1fftJ·vt-u:·{:\!'.Jfl < t.!.~' '. (::_ '7) (: ;§:- 'T - 7-.;/i1':1;¢p 1 /f .. ,'7)~~!it?IM!J;mfiilt:J 0.04 ° C/W (: t.t I) "i--t. 

2. 1!Jc~ 7 1 /ICh C/\~lN'.ftliMJ/f~1tft'L{\!!Jfl--t 6 J: 5 lc~ITT-~:h 'L:to IJ °!--tt7)t::J-"' !- ' '7 "' :/ i' ts: ct7)#!14~'M:t0 

'' 'L' "i--!± Iv. 
3. Y- Hi/iff-:to J: cf 7J :1 - r(2)!4r'iF'f '7) (7f-Jf~~0:WD H,ff~Cl)[Sl~tlll:7hJ:fi!lVft.t', c:-:.·f:\!'.ffl < t.:.~ ''· 

Ta Max.-IFA v .iE3t-'¥-i.l.li'. 180° Jlll'i'!t 
Half Sine Wave 180° Conduction Angle 

(tilc~\7 .; /VG-204fit:Jfl*) (Heat sink VG-204) 

l!E 
llF 60 r---t---,--+--'-'<-1--1--1---'-'"lc--'-
~'" , 
~ ~---+--··4--+'< 

!g 40 I 

Wr---;---1--1--1--1--1--f--1--. 

0 ~--i-1-r--+--+--+--+-->.---i--+--•--t---<---<t--1 
0 20 40 60 80 JOO J20 J40 160 

'J';l;JMO[l!il. IFAV (A) 

~ilt~:l!Ui\:~i:':E 
Transient Thermal Resistance 

(Junction to Case) 

0. Jl>:=:=:::.:+,--~,-f-"'t--"+IT"IJ1'11ill --:-I--,-=I""J,-~_1-m1 
~ 111T I I _l_ I , l 
2 o.Jsv • '~ IW-1-HTl 
r O.J2 rm 

;!: H . : · ----t211J-
,,.. 0. 0811--+-+-i-H-++H---l--l-1-t-'H-H+-z-7'4----t--t-H-tffi 

: 1----1---1--+-1-l+++l---l-+-l-t-+-H.;.J.Jl';<-~--"' -----f--+-
= o.o:i--- .i- l --1-±+- -

1 JO 30 50 JOO 300 500 1000 
Time (s) 
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TaMax.-IFAV ~Mi&'. 120°Jjfi~ 

Rectangular Wave 120° Condaction Angle 

CtilcJ\1{\7 1 /VG-204{\!!ffl'*) (Heat sink VG-204) 

T 
120~ 

'\ ~ ---+-+---

SlIL 
o· LJ120· 360" 

w.;m:fl1 
Conduction Angle 



Gate Triggering Characteristics 

> j jpGM=l6W l 
... 1o lL V iflQJu-14o·c~+12s·c1-c·"'-

-.."' .l. rs. rz: f 1) fl'.\\\t'li'Ji;(fiill!M-;J;;:_b 
Y -~ Shaded area represents locus. of 

1±1·. .2 T ~ possible triggering point from 
W __l ..L. U -40'C to 125'C·-t--f--f---t 

-;- ]7 __'3... l l 
~ 5 .~ l.:::b.] 
~ .JU: H.Y- f fl,.,.--:.!:~~ 

~ +-\ Recommended Gate t-- lcFM=4A 
~ j Triggering Area 

o~ ±!± 
0 2 4 6 

i~llij'?'-1-'itlilf. icF (A) 
PFAV-IFAv c~~i.f!l/Rectangular Wave) 
3so~~~~~~r-r~~~J~~ 

1--1-+-+--+--t-+-r-+-+-+--t-nc-t--; 

320>>---<-+--t--+--+-+-+--+-+--+--+Jl-J'.j_'+-t--l 

280•1--1-+-+--+--t-+-r-+-+-Hy.L1'+--t--t--t 

~ 240 
l~'JZ. 

,,_ 1--t--+--+--+-+--'.120· I yf 
.Ji( 200 90''-f-£.JL-.'f--f--t--+--t-+--t 
"" 'i!L.1L ~ ·i'-1-+--+-+--t-+--l 
W Conduction 60:/J 1_.i.. 
~ 1601-- Angle1 I I(/ fV 
: 121--t-t-l/'~~~~~U..,Tt--t-1-"t-t--+-t--t-I 

12() 

0 lti~ 
o11---+~J7Je+..~~w'-I--+--+-

40 _L 

oV 

DD o·u 360' 
;11-;iti'l 

Conduction Angle 

40 80 120 160 200 240 280 
'l':t!JllJi~IAE lFAV (A) 

Tc M•x.-IFAv (Rectangular Wave) 

IlT 1--1 

~ 
0 180' H 

i!Jil!Jf!J 

~ ~ ~ 
e ~ ~ t---~ 
~ 

H 
~ $0 ,,_ ,. ... 
t( : 
l>ll! 
$! 40 

0 
0 

;,ll;iffi.~3J\ ~ ~ b,, I""-" 
~ 

60' 
l~ '""' 

........ 90' t-..... i-180 
~ 

80 160 240 

SF150G11, SF150J11, SF150L11, SF150N11~ 
SF150Q11, SF150R11, SF150S11, SF150U11 

PFAv-IFAV (.iE~.:f!.i.f!l/Half Sine Wave) 

T;=l25'C 

J-+- 1f\ iii~ 
1-l- -fi___.pso· V 

2401-l- i!Jiillffl r--+--+--t--.!Lr->"i--t 

1--+--~---!---1---1-150· IL 
~ 

olL 
0 80 160 240 

lfl>IJJlllilli'.!lf lFAV (A) 

Tc 111ax.-IFAv (.iE~*-i.f!l/Rectangular Wave) 

D~L-Jl..-1--,1,80~1-U'-'-~1±60:-'--'--'-~240 

'f':t!Jliliilltlft IFAV (A) 

lsurge Max (:lf:;ffifl.f,lj Rated Load) 

1000._.. __ ...___.i...__.__._-"-~-I..+----'-----' 
l 3 w ~ 

;tMC~P:IJU"I' -{ ~ 11-li; 

-769-



SF300G11, SF300J11, Sf 300l11, SF300N1 l ~ •J :J ~tJtmc~~~~w~ -1 •J A~ 
Sf 300011, 'Sf 300R11, -SF300S11, SF300Ull SILICON ALLOY-DIFFUSED JUNCTION THYRISTOR 

O'l:ht!J111tl.lf.I 
O Power Control Application 

e -<!:A-iiltn~~Jlil::'ilEE: VFOM}=400-1600V 
-<!:A.,iili~•EE : VROM 

• 3JZ.fey)J~'ii!l':Vlt: lo=300A • !e::I: Weight: 550g 
• t&W/\~7,., :/ft VG-204;0t~JJ3~.tt.ti·/ Available Heat Sink VG-204 

:if ::k~~ Maximum Ratings 

Characteristic Symbol Rating Unit 
SF300Gll 400 

SF300Jll ---50o- -~ 
'sit'3oou1 soo VFoM ~ A-Mll~~JLtl:'m:EE SF300Nll and ---1000--,-

:t.> J: ry~A.,~'JIJE ~~~Qf-i- V ROM ====i----~~--~--
v 

_SF300Sll --1400 
i-§F300Ull 1600 
SF300~G~l~l-i------i-----'~4~80,.----i------

-SF30-0n-y-J ---720--

v 
~iJ!~ A-l!im(tl!;EE mf_Q.o_~u 96~ 

I ' SF300Nll v ROM 1200 
C < ~HI& Lt.d.-<5ms) -SF300QU (non-rep) --1450--
TJ=0-1250 C ;=§:F3o:QB{d- ' ' ___ 15~Q__ 

SF300Sll 1 __ ~17c..c2~ 
-SF3oouu1 , 1900 

3/e~l®t'ilV!t Ir 470 A -------------1-
:ljZ:ley)®{'ilVft Cliim-¥~) . . , lo 300 ' A 

-----l-5-50-0~(~60~·--------
~ A.,.iili 1;tJ-1!!11'-if"- ,;m;mt, !surge 5000(50Hz) A 

'm:Vlt 2 *~F"'i:ll'. !2.t 125x103 A•.sec 
-----------~-1----,,-----~------4----

llliUlfilfJ:::n* * di/dt 50 I A/ µS 
-----1-------1~----_____,___ 

~ A.-.iili ?' - r 11:1J Pm.i 16 W 
---------------1-------1------1------

:ljZ:lt,J?'- rm'.:1J PaAV 3 w 
-----1-------l---

~ A., .@l)/~ 7' - rltVlt IaFM 4 A ------------- ------1------4--------
~ A.,iiltJllJ{ 7'- r 'm;fE V GFM 16 v -------------1------1-------l---.. --
~A.,.@{~7'- r1l:EE VaRM 5 v -------------1--------1------1---- ----
~-ft'$ilffi.IJ( TJ -40-125 ·c 
f-~d'?U Tstg - -40~125 ·c 
~ftk't r '" !! TOR 610 kg cm 

* V FXM=0.5Rated, To=l20° C, hM=600A, Gate Supply(V a=15V, Ra=8Q, tr~lµs) 
-~tf.l!ji;f'!i Electrical Characteristics 

Characteristic \ Symbol f Test condition 
~ A.,.@i!m~:h. ~fjff:$ J: 'CJ hoM and VF0M<=VR011:=Rated, TJ=125°C ~A.,.@l~'ili'i!E hoM 
~A-Mll~11i:JE~r VFM hM=lOOOA, Tc=25°C · 

r v 'll '1' - r l<t.EE VaT VFX='6V, RL=6Q I To=-40°C 
Tc=25°C 

r lJ ff"' - r mm IaT VFX=SV, RL=6Q 1 Tc=:__:-40°C 
To=25°C 

iiJr i, IJ if ?' - r 'flEE VaNT VFx1.1=0.5Rated, Tc=125°C 
---· 

i'JH IJ 'll?'- r~Vlt Ia NT VFxM=0.5Rated, To=125°C 
VFxM=0.5Rated, To=25°C Gate 

!1 - :/ ;t :/~!Yj ton Supply CV a=15V, Ra=so. 
tr~l.Us) 

n~l<t.EEJ:::n$ dv/dt VFoM=0.5Rated,_ Gate open, E:ir-
ponential rise TJ=125?C 

i!i1:~11Vlt I Ho RL=6Q. To=25°C . 

Wll:tii#i: * Rth-• DC 

* Junction to Case 
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Unit in mm 

JED EC 

EIAJ 

. TOSHIBA 3-45C 

Min. Max. Unit 

- 20 mA 

- 1.64 v 
- 4.5 v - 3.5 
- 400 mA - 260 

0.15 - v 
1.5 - mA 

- 6 µS 

15 ' V/µs 

- 300 mA 

- 0.11 •c;w 



.. 'SF300G11, SF300J11, , SF300L 11, . SF300N11 
.Sf300Q11, SF300R11, SF300S11, SF300U11 

{j!JflJ:U)}:£• 
1. ~r::!'.'.lilcre!\7.-f:/lr.**l>?-?lt7.>l::~Hi, :A.ft.., 1-·c.lilcre!\7-f:/O)m~!llITiilr.~V-:A.::l'.'.~~. 550±50kgcmO)J-1J...~"t'** 

ttit-c cflt!ltl < t!.tE "'· ::. 0) 1:: ~:A. !t.., flilcre!\ 7,, :/rdl0>f~Mil'.M~mf:l:*':l o. 04°C/W l::tJ: ~ ~-t. 
2. 1ilc~./! 7 .-( :/lr.:tJ. t:'.-1\::l'.'.fili:ft[l[t~**Mlt'"Cf\t!JtlT Q J:;? lr.fili:ITT-tEti '"Cv' ~TO>"t'T.., r. '7 .., :/ .... t.l; cO>M~lp'f:l:"?v''"C 

v'~-l±-Ai. 

3. '7'- t-!4fii.f-:t;J::V:nY- f(2)ilim.f-O) C?i-~IID~P.!O ttr~O)~~llil71'l:J:1l:!H:ft.tv'"t'cfli!JtJ<t!.tEv'. 

Gate Triggering Characteristics 

:15 H-+--1-+ 11~,,,J r ~i.1• +--+--+---+----l 
l*-+--+b"'l- Recommended Gate 

Lil Circuit_J_Loa1_ Line 

""io 1 I ~ \ ~\ ,,*'f.\Qllll11-40"C-+125"Ci<:<T>-

l±l _1 .r_r '' "1.\'i.'1>i'!f;(Ei«t'1:f'.;r--t:~ 
JW 2t\ Shaded ar~a represents . locus of 

, / -,- possible triggermg point from 
11---l---+lL...1?-+---l--*-"' -40"C to i2s·c. J: J. 

.LIT f"-
l--t--lcFM=4A 

0 2 3 4 

114~7'- ~~Vlf. icF (A) 

6 

PFAv-IFAV cm~JJi/Rectangular Wave) 

600 

I-

500 

~ .o ·o 

-

100 

iU!E-lf. 
v 

lZ 
;.ljifilf'l.180" 

I 
120· lZ 

I/ 

90" 
i1JL 

~o· 17 

lZ m 
fill J.D 1s o· 

if,iifilf'l 

1 I 

200 300 400 500 
'!'li!'JJIR'!ltiilf IFAV (A) 
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PFAv-IFAv (.iE.5:1(.!:1£)).li'./Half Sine Wave) 
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'JZJOJMli11tll! IFAV (A) 

To 111ax.-IFAV (.iE5X.!¥;&:/Half Sine Wave) 
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JD.. ill'illii'J 
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SF300G11, SF300J11, SF300L11,.SF300N11, 
SF300011, SF300R11, SF300S11, SF300U11 

~ 

Tc Max-bAv O!iJ[~;&:/Rectangular Wave) 

!40 l--l--+-+.-l--+-1~~-l-<--1-1--Hl--J_'--J_-'-J_-'-J_--'--'-_,_,'--'--+--H 

Jfl~ 
~ h. 1so· 1------1 o· 1--

µ 1001-1--++-+-'l'lrl'."~h."'lis,--P>---l'++-+--,~~riillfll rr-t= 
~ !SJ l"i ISj 

h.. b.. 

:so ~ ~ ~ 
" DJ rs J: 
~ 60 1--1--1--1--- i/titijllJ 6Q" 90" HJ~2QI--" H+J8-+Q-t•+~:l:is::j[j~j;c,-i11.·--·;1 
~ 
!@'. 
~ 401--f--++-+--l'-+-+-++H-H+--Hl+-l-H+-+--+-+~--t-TIH-1 

0.15 

H-++-t-tl-+-++-t+l-Hff-+1+--t-+l++-+-t--t-J- H 

H-++-t-tl-+-+++H---Hl+-+1+--t--+tt-+-1--t-I--- H 
20H-++-t-tl-+-+++H---Hff-+1+--t--+t++-1--t--t--t-+l+--t 

001,-J-++-LJ10~0L-L++~20~0LIL-.Ll.J.~3o~oi_u_..L_1_~40~0'--'-~soo 

'fl'l)ilfilltif.E IFAV (A) 

ifill[il!M~tttf•ii 

Transient Thermal Resistance 

(Junction to Case) 

s 

Ll 
lL: 2 0.10 

.f1 
~ 

~ 
_LJ 

v 
h 

J..-1 
;.-!-! 

i--0 
l 3 5 10 30 50 100 300 500 1000 

Time (s and ms) 

IFAv-RthCf-•l G§Jf~5&:/Rectangular Wave) 

f-1-- -+-l-+--i-+--i--l--141--f--+-,--l-l n n H:=1 
< 300 +-- t-1- J L_J L 
~ - N~ ~ --- 360° 120· oc H 

- -~~JS: .. ~ 120' i!Jiaj'.<'Jt~\fr :=1 
i 2oot-t"'kts1:-N:· '!-<.f"!N"'1~~!5it---E11-- F 
I ~ H.,.bl"*~;;:l:H-t--ll-J--t-+++-t-t--t--jH 
Bl- H Ta !O'C bJ ~ bi ...,. 

: 100 20 rzF H :r 30 lZl 
~ t--t-·t-f-·t-+~__[~,__-40 ,..JZ++7'f--ll--f--+--t--f--t--t--l--l--++-t-tH ± ± 50 60JZI Hl-+-+-+-t-t--1--J-J--t--t--j 

or+++++--1--+-+++--1--1-+-~+-f--f--1--+-+++-t-t~-t-++-1 

0 O.l 0.2 0.3 0.4 0.5 0.6 
71 :r?.&IMJi: Rlh(!-•> ('C/W) 
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O~l~~~~~-!-~~~I0,--~......___,3~0~~5~0~~100 
"'i-1 )'Iv~ D 

lsurge Max. C:IE::ttifl:f.'f Rated Load) 

0.1 0.2 0.3 0.4 0.5 

7 < :.-~l\IJWi R,,"_" ('C/W) 

·+­·-j· ·j--

I-- -l·---1t---l---+-+--+-t---+----+-+--+---l--·+-+-l 
t--,-+-t>-f---t---l-+-+-1---t-+-+-f--1-~----i 

lL.Ll~,,--"-~--'-o~-'-cc~'--c-'-+~~~~ 
0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 

iJlil!j)lfi'ifi'.J:HJf"f VF ( V) 



.y IJ :::J :,..ttfit~~fi~~-lj- ;f IJ A~ 
SILIOON ALLOY-DIFFUSED JUNCTION 
TllTIUSTOR SF500U23,SF500Y23,SF500EX23 
o•:t.illill1ltlm 
O Power Control Applications. 

• -!!"A,~~l!.rmB.Jl:'l[K: Vi··oM}=1600~2500V 
-!!"A,JiJ(~'>t/E: VROM 

• 3JZ:lcyll~'llVIE: lo=500A • W: fil: Weight: 480g 
• jilijifilf'j';:l;p,!li.l.f'j';jf~ : Flat Package 

:fi::k~~ Maximum Ratings 

Characteristic Symbol Rating 

Unit in mm 

Ca.thoclt·(2) 

Unit 
--- -·-

\=if ]ggIJ~~ 
-

-!!" /,,JltiJJ!llrnJl:'>!iEE VFOM 1600 
Cathode(l) 4.3~1:0.l 

l ,,~'-''·' -260'8-s._ ~ :to J:: 'Cf and --2000-- v 
-J!"t\.,~'it/E VROM --2500--

]J\\\~-!!"A,fi!l~mn: [ SF5oou23 VRoM __ 175_0 __ 
C < IJ jJ& l..t.t L-<5ms,) -s:F500Y23 (non-rep) 2200 v 
TJ=0~125°C -SF500E)(f3 2750 
~J('}JIJlllJTiVlt Ir 785 A 

3JZJl-:i111Fl'ltV!E (.lfLft:l~i&) Io 500 A 

'll:"t\.,fi!ll-tJ-1 :71t.--1J--:YittVfE JEVEC 
lsurge -72Cfo(:"5oH:ZY- -----~--

-Soooc65Hz)I ______ 

-----
E!A.J 

'llVIE 2 *'*Fill• 12.t I 250 x 103 A'.S --------1 

ll!H'lf:liJf.~* di/d.t-- 100 i--A_; ,~~--
------~------

-l!"A...l!iW- r'il:JJ PoM 20 W 

:>[1. J£:9 -r· - Hltt.J PaAv 4 1-:w--
-!!" A...~ll!ti Y- r W!IJ!l Im·M 4 i---A------
-J!"t\.,JiJtllll{Y- r11:ff Vm'M 20 v 

TOSHIBA 3-70C 

-t!:-t\.,~Y- r 'mEE VoRM 5 v 

Ji.':itUJJ!: TJ -40~125 oc 
f*:ffi'Wft Tstg -40~125 oc 
EE~)J Mounting Force F 1500± 150 kg 

* VFXM=0.5Rated, Tc=120°C, lFM=lOOOA, Gate Supply (Va=15V, Ra= 
SQ, tr~lµs) 

t!t5n~!J:i¥~ Electrical Characteristics (Ta=25° C) 

Characteristic I Symbol I Test condition Min. Max. 

-!!" A,Jl.l'U~~.h 'iiVlt:tc J:: 'Cf boM arid V FoM= V ROM=Rat~d~-Tj--==--;::;5~--~- 50 .l;]:-A.,~fltvtt IRoM 
-l!"A,JmJ!iUIEE~r v~'M . ~ hM=l600A, Tc=25 C - 2.16 

--··-- l'°'C ·- 4.5 r P 7f ¥ - r 'fll'.LE VoT --zsoc- - --3:-5-

r P tl '7' - r 'flmE JaT I 
VFX=6V, R1,=6Q -::--_4g-0-c-1 ___ 400_ 

--- 25°C 260 
#Pl- P -Jl '7' - r tf!'.LE VoNT 

I 
0.2 -

------------- -·· -

I 
VFxM=0.5Rated, Tc=125°C 

:1fl- 9 7l '7' - r ti'ifi Jo NT 5 -----
JI - :--r. :--1*rm ton 

V1··XM=0.5Rated, Gate Supply 
(Vo=15V, Ra=SQ, tr;&;lµs) Tc - 10 
=25°C ---
VFoM=0.5Rated,Tj=l25°C Gate 

lllfi'ifl:HC:J::.:¥1-~ dv/dt oI>_en Ex~~~ncial rise 200 -
-----·-·--

I f*J;r·;;irm luo RL=6Q, Tc=25°C - 300 
----

~~ii'i:* I Rth-r DC I - 0.05 

* Junction to Case 
* * jjtijjlij~:!IJ liB~~ SF500U24, SF500Y24, SF500EX24 1\, di> IJ "i ·t-. 
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Unit 

mA 

v 

v 

mA 

v 

mA 

µS 

V/µs 

mA 

°C/W 



SF1000EX22 ~ IJ ;J :-OttfMl:%5fi:fi%~~i.t .-( IJ A. 9 
SILICON ALLOY-DIFFUSED JUNCTION THYRISTOR (TENTATIVE) 

Unit in mm 

O Power Control Applications 

• .g-,z,Jm11fll:rn.r.1::11tEE: vFoM}= 2500v 
-!t" A.,J!fliJE:'JIEE : V ROM 

: lo=lOOOA 

• :m:::i: Weight : 920g 

• Jifiij1ijfji1'P JL;ijiM: Flat Package 

:lll::k5E~ Maximum Ratings 

Characteristic Symbol• Rating Unit 

-!t" A.,Jm/llmil.r.1::1!1'.EE:to J: ff VFOM 
and 2500 v -!t" A.,JmiJE:ilEE VROM 

:i@l'Jt-lt" ,z,JmJ!i!1!1'.EE VROM ( < f) ~ Lt.i: L<5ms,) (non-rep.) 2750 v 
_)'J=0~125°C ---

~3'9;Jlfll:1!1'.lilE Ir 1570 A 

31'-~Jlfll:1!1'.lilE (~;f§c¥¥El) Io 1000 A .JEDEC 

-!t"A.,J!fl 1-iJ-1'!!1t.--lJ-- Y1il'.lilE lsurf(e 
16000 : (60Hz) 

15000 : (50Hz) 
A 

EIA.J 

TOSHIBA 3-89 

-

mmt: 2 *~rFli• Pt 1100x103 A2.S 
--

Jlfll:1!1'.lilEJ:~$ di/dt 100 A/µs 

.g-,z,Jmr- r1!1'.:1J PaM 20 w 
---
3F~r- r1!1'.:1J Pa Av 4 w 
.g-,z,Jm/lfll: 7- i- mmt: foFM 4 A 

-!!" ,z, JlJ/lfll: 7 - r 1!1'.EE VGFM 20 v 
.g-,z,J!fliJE: 7- r ~EE VGRM 5 v -- ---
milflllml.!!t TJ -40~125 oc 

-----
f*:ffml.!!t Tst~ -40~125 oc 

--- -----
EE~)J (Mounting Force) F 2000±200 kg cm 

~~1¥-J*i1:i Electrical Characteristics 

Characteristic \ Symbol Test condition Min. I Max. Unit 
lFOM 

-------

-!t" A,JlJ)lfll:J,ffi.h 'f;[lfrE:to J: ff v~-oM= VRoM=Rated 
-!t"A,JmiJE:1!1'.lilE and TJ=125°C - 120 mA 

!R~_!<! __ ---------- -----
-!t"A,JmJlfll:'ilEE~r VFM IFM=3200A, Tc=25°C - 2.16 v 

-v~x=6V f!~=:t_ooc 
-·---4-:-5-- -----

r !I ·ff r - r 1!tEE VaT 
-

RL=6Q , Tc=25°C - 3-:-5-- v 
-

l~t~~~~-~~ 
----~------------

r !I 7ir- r ~V!E foT VFx=6V ·----- 600 
mA RL=6Q -450--

-----------
?P !i:tlr-r'ilEE VGNT VFxM=Rated, Tc=125°C 0.2 - v ------------~---~-------- ---
?r 1- !I 7f7- r \lltlilE foNT VFXM=Rated, Tc=125°C 5 - mA 

11 - :/ :t- :/!fii'rFJi VFxM=0.5Rated 
·-----

ton - 10 
Tc=25°C, Gate Supply ----- µS 

~.h!!ii'FFli tct (Va=15V, Ra=SQ, tr~lµs) - 5 
VFXM=Rated, i'j,;;,12-5°t -- --- ------------

Jlfll:'ilEEJ:~$ dv/dt _ _9_ate ope~, Ex_pcmential ris_e __ 200 - V/µs 
·----------~·-----

f*ff'ilV!E Iao Tc=25°C, RL=6Q - 300 mA 
---

~Mfl;m * Rth-r DC - 0.03 °C/W 

* Junction to Fin 
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SH5B12, SH5D12, SH5F12,' 
SH5G12, SH5J12 , 

O•;iJfl 
O High Speed Applications 

• ~A,Jil(JIJI{~ J: O:~ttta:; VFOM. VROM=100~600V 

• ~:JtJnli'ltttVIE: Io=5A • !I- :/;t 7~1Yl: torr=l5µs 

• ~ 7 -1 :/ 1:1: VG-205B ;1.J'..j@jffl ~ .h, "ii"/ Available Heat _Sink VG-205B 

•*~~ Maximum Ratings 

Characteristic I Symbol [ Rating ' I Unit 
SH5B12 100 ' 

~ 1vi'!fl11!ll:m.!l::.ttta: SH5Dl2 VFOM ---200-

~J: 0: SH5Fl2 and ---300-- v 
~lv~ttta: SH5GI2- VaoM 

---400--
SH5}1_2 _ ---- --

600_._ ---
SH5EH2 ___ 1_5~ 

~l!f~1vi'!fl~ma: SH5Dl2 VaoM 300 
( <. IJ }.Jg L.t.c L<5ms) SH5Fl2 ---400--- v 
TJ=o~12s 0 c -SH5Gi-Z- (non-rep) --500--

-sm112- ---720--

~:JtJnrMUIE (.ijt1§~7Bi) Io 5 A 
-----

~lllll:'iiltVIE Ir 8.0 A 

~lvM 1 -IT-1 ? 1v-1T- ;?~VIE ls urge 66(66Hz) 
60(50Hz) A 

~lvi'!fl-7'- rt!t:1J PaM 5 w 
~:JtJ!l!ri-7'- r11!:1J PaAV 0.5 w 
~!vi'!flll!ri-7'- r li'.VIE foFM 2 A 

.. 

~ lvJiJllllfi-7' - r ta: VaFM 10 v 
~lv~-7'- r-ma: VaaM 5 v 
JIJl{t!tfilEJ:JI.*- * di/dt 50 A/µs --
~itffilf.ffil.IJ'. TJ -40"'125 ·c 

-----
1lf(:tf-f.ffil.IJ'. Ts•g -45~125 ·c 
*1fiftvt r Iv!/ TOR 25 kg cm 

*VFxM=Rated, Tc=120°C, bM=lOA, Gate Supply (Va=lOV, Ra=20Q, 
tr:~;;;lµs) 

t!U~i~~tt Electrical Characteristics 

Characteristic I Symbol Test condition 
SH5Bl2 

~ !vi'!flllll'l~.h-il:VIE SH5Dl2 boM 
VFoM=VRoM Rated 

~J:O: SH5F12 and 
TJ=l25°C 

~!v~tltVIE SH°SQ:12 lROM 
SH5Jl2 

~ 1vi'!fl11!ll:-m:a:~r VFM IFM=20A 

r 11 'fl-7'- r- il:VIE foT VFx=6V I Tc=-40 
RL=6Q Tc=25 

~ 11 'fl -7' - 1- ma: VaT 
VFX,;6V I Tc=::.:.40 
RL=6Q Tc=25 

---
~ r 11 :IJ·-ta: VaNT VFXM=0.5Rated Tc=125°C 

--.. -· 

~Fr P 7J·-ttVfE Ia NT VFxM=0.5Rated Tc="l25°C 
------- --

1lft~li'.VIE lHo RL=0.5Q Tc=25°C 

!I - :/;t :/~r.n ton VFXM=0.5Rated Tc=25°C 
Gate(Va=lOV, Ra=20Q tr:Slµs) 

!I - :/;t 7~r .. i torr lF=lOA Va~50V dv/dt=20V/µs 
VFxM=Rated Tc=120°C 

Hlllllt.B:J:JI.$ dv/dt VFoM=2/3Rated Exponl'lntial rise 
Tc=l25°C 

~~#L* R,h-C DC 

• Junction to case 
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Unit in mm 

JED EC 

EIAJ 

TOSHIBA 3- SQ 

7 !l -tt"'f- \I l:l:AC3lM1;M~ 
Mounting Kit No. AC31A 

Min. Max. I Unit 
- 4 
- 4 
- 4 mA 
- 4 
- 4 
- 2.0 v 
- 80 mA - 40 
- 3.0 
- 3.0 v 

0.15 v 
0.5 mA 

- 50 mA 

6 µs 

15 µS 

50 V/µs 

3.1 °C/W 



SH5812, SH5D12,SH5F12, 
SH5G12, SH5J12 

I 

t.;: ~ill ~ 11 
Gate Triggering Characteristics 

Min gate 
current and --.. 

~:l~~~;g;zi~r:t ~ -40"CIGT 
units at. :'.; 3[-..p;:t;;.;!<;g;;;;;1:!>..._!_40•~v~T 

1--i--1--+-+-l:;;. 2s"c\rcT 

150 
llj~df.\'7'- f ''11'.lJie ioF (mA) 

8ttt-i---t--1\--t-+--~~~~~~~,_j 

'.J;-.. Recomruended Gate 
1t 6 tt--t-+-+--*Circ~it '7oa~ L1ine r 

~ ~lil.l!IH±-40'C-+125'Cj;-C·<'l 
41-+-\+~"f-l-'! .... f IJ ff,\'.(<'liiJT:(EUIJ'<'2>)<·j" 

Shaded aTea represents 
·-r-t~<d-locus of possible 

llj.l~;\'7'- H!l;i,t icF (A) 

PFAv-IFAv GB.t.'f.i&: Half Sine Wave) 

~ 81----+---l--+---+--+--+-+---~~.L".'. 

i f---+--+--+--+--+-.-+-~~~~~~v,__...--+--+--1 

G i---ICf-on-d-luc-ti-on--+A-n-g--tle---t~ 

~i~ _j\_ r-
~ ;. LJ180' r-
~ T "'1-i!lif~T 
~ Conduction Angle 

2 

0(2"" 
0 1 2 3 4 5 

Tc Max.-IFAV CiB.t.'f.)Bt Half Sine Wave) 
130~~~~~~~~---~ 

120~ _j\_ 
'~~ o· urno· IIO l'¥-"iSJ itfiflijlj 

~ 100 \ ~ Conduction Angle 

~ 90 l--f--+I++--1~+~-+~++-'~<+-JS:_,._+-+--t---l 
i 80 t--t--+-1-+-t-~---~-K,......,,..,_~_~,..__....~"r+----+-t--I_, 
1'I W\ 60°0

\ 90' 120· 180' 
~ 70 Conduction-I-+ \-+-++--ll---++-1--1--1--1 

J-- Angle--t---ll+--t-t+--11---H-+--t--c-+--t 

60 l l 

so.__.._.._.._.__..__...._.._-LL_,_....___.__, 
0 1 2 3. 4 5 6 

'flt])lfi'itifil lFAV (A) 

6 

100 

""'-

~ 
~<.)C 

I ~ v "'"' \'l. r---c 

50 

30 

y -m rf r I 
=r:· 

·---1 ' 

:::. 10 

l-i H 

j_ rr 

0.5 

0 1.0 1.4 1.8 2.2 2.6 3.0 

lljliiiifllli'4tfH~T v, (Vl 
PFAv-IFAv C~Hii&'. Rectangular Wave) 

0 2 4 6 8 

Tc Max-bAv (~~)&'. Rectangular Wave) 
l30r--r-.--r--r--r--.--..,..--.--,-r-------. 

~ no 

80 f-Conduction -3""0·+-1-6-0H, -+-9o""'"'· lf-+-12-+0.-1-l-80._'-+-+-D--tC-1-1 
1-- Angle T--t-if-f--+lf-t--11--f--I- -t--t--t---+~f->-1 

701--+-+----+--+-f-+--++-+-11--11--1--+-+--+--+--+-+-I 

60t--+-+--t--t-l-+--1-l--+-*--J1--l---l-+--t--l--+-H 

0 1 2 3 4 5 6 7 8 

f~)lli'lltll IFAV (A) 
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Ta Max.-IFn CiBt-¥5.!lt 180° )lin'[ 
Half Sine Wave 180° Conduction Angle) 

(1iJ(~7 -1 ;:..-VG-205B{j!Jfl~)(Heat sink VG-2058) 
150 

_£\__ 
~ o· 1~iiiP;l 1so· 

ls:'. ~ Conduction r--1 

~ 100 ~ ~47~ 
~~~00 

Angle,-I--' 
"' b 

< 

·~ ~ r,b J''>J 

"'~ ~~ 
..... j-- .... ,,, ;"" "I 

Cii<>~ ~ 
"• '\I 

0 
CV.•\. 
o_.~ 

~ 
~ 

0 
0 2 3 4 5 6 7 

'¥t!~/llji\'!tlfc IFAV (A) 

lsurgo Max. ('.lf:~~W Rated Load) 

100-----~ - . H- -H------+-+--1--+-+-+-1-H 

I 
80t-----+--t---+-+-+-++-t+----t--+---T---t--T-rt-r1 

Go~ I 

~ 
~ ~ 

~I. 40t==tlllt!f11~60~'llzrt;;r:r1111+,] 
*' 

1----1----1--+--t--t-+-l-H-50 

201----1---l---t-+-+-++-H----l--t--t--+-t--H+i 

j---------e---1---~+-+--H-l+--+---+-r--+--t--t--t-H 

50, 60Hz;!\MIJP:IJD"I' .{ 7 Iv~ n 
Cycles at 50Hz and 60Hz n 

SH5812, SH5D12, SH5F12, 
SH5G12, SH5J12 

Ta Max.-bAv Oe%illi'. 180°Jifl'I'!!: 
Rectangular Wave 180° Conduction Angle) 

(1iJ(~7.f ;:....VG-205B fj!)f)W,'f)(Heat sink VG-205B) 

~ 
"' b 

it-( 
!1!~ 
il!1 
l!O'. 
i:4i 
;tt 
~[! 

~ 

150 ,--,---.,--.,--.,.-.,.--,.-.,.---,---,------, 

100 

50 

if':t/,J/l~iltlli& IFAV (A) 

/~J!-A,~~t~i1: 
Pulse Triggering Characteristics 

30.----,----,----,--.,.--r-.--r----------, 
lll:tAH f,f Resistive Load Tc= 25"C 

~ 
1 ~~I ......____,____,_____,_~ 
0.3 0.5 1.0 

'I'--~ )..:IJ•<lv?-1~/,i t, (µs) 

torr-Tj 

5 10 

t---- dv I dt = 20 VI µs +---+-~t-----+-----+-+----+----.,>----< 

h-=lOA 
14>----+--+-+----+-__,t-----+----+--+---+---t--+---l 

I 
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,SHl6Bl2,, Sff 16012,, SHl &Fl 2 
SH16G12, SH16H12, SH16J12 

~~~~~~~~~~*~~m~~~A~ 
SILICON ALLOY-DIFFUSED JUNCTION HIGH SPEED THYRISTOR 

o~~m 
O High Speed Applications 

• -l!l:A.ijll:Jiff{:to.J:lf)J!'IUE: VFolll, Voox=100-600V 
• 31l;Iey)i~1UifE : Io=16A • !.J - :/:;t 7fft:f!ai : torr=lOµS 
• !.J- :/:;t :/fft:f!ai: ton=6µS • ~-m'.EE..1:::11-$: dv/dt=lOOV /µS 
• ll~'llVU:.:11-$: di/dt=50A/µg 
• :/il(~7 ~ :/rt.VG,....-207B;0;~m~.tL'i-t./ Available Reat Sink VG-207B. 

•:k!IE~ Maximum. Ratings 

Characteristic Symbol ·I Rating Unit 
81i16B12 1---100 ' SH16Dl2 

VFOM 
200 __ ._ 

-l!l: MJill~rnll::.11.!E:to .t SH16F12 and 30_0 __ v 
lf-l!l:A-~ilEE ·~H16G12 VROM 400 

SH16Hl2 ---500--

tfiliJ.6112 ---600--

m16B12 150 

5/!illf-l!l: A.ilJi)J!fUE 
H16D12 ---300--

Stl~r 
V&ox ---400--,-

( < !JU& Lt.i: L<5ms) (non-rep,) ------'.--'--- v 
TJ=0-125°C 50~----.,-

60.Q __ 
Hl6Jl2 720 

3JZ;Iey~f!tVIE (lji;j{!~) Io 16 A 

~~iJ~ltVIE Ir 25 A -----
-l;l:A,jiJi 1 -lf-1 P ;v-lf"- Y'iilVIE Isur&e 

220(60Hz) 
-2oif(50HZ) A 

.l~ltiilf.J::M * di/dt 50 A/µs 

-l!l:A-JiJi'T- rflt:;IJ Pax 5 w 
,3'.fZ;IeyY- rf!t1J PaAv 0.5 w 

.--
M;t A-JiJillW! 1T - r 1t VIE; foFM 2 A ----
'-it A.JiJill~ ?" - r 'm'.EE VaFM 10 v --
-l!l: A.JiJii![ 1T - r 'm'.EE Va&M 5 v 
~f;:gjlifjj!_l!( TJ -40-125 oc 
~ff:U Tst0 -40-125 oc 
~#vt r 1vP TOR 35 kg cm 
* In1=32A, VFXM=Rated, Gate Supply (Va=lOV, Ra='20Q, tr:;:;;;lµs) · 

-~~~tf1 Electrical Characteristics 

Characteristic I Symbol I Test condition I 
I :;>!!16:1312 
SH16Dl2 lFOM -l!l: A.JiJillllftm:h. 'itiilf.:to .t SH16F12 and VFoM=V&ox=Rated 

lf, -l!l:A.!!Iii!['m'.VIE SH16G12 l&oM TJ=l25°C 
SH16Hl2 
SH16Jl2 

-l!l: A.JiJi~1!tEE~r VFJI( hM=50A, Tc=25°C 

1- 1J 'Jl¥- r'm'.EE VaT VFx=6V, RL=6Q 1-1'2-':" -40 ° c 
Tc=25°C 

1- 1J 'Jl'T- 1-miilf. IaT VFx=6V, RL=6Q I T~-_:__40°C 
Tc=25°C 

;:Ip } !I '}l 'T - } it.IE VaNT VFxM=0.5Rated, Tc=125°C 

;:Ip 1- 1J ;:r'T- r'm'.VIE foNT VFxM=0.5Rated, Tc=125°C 

~~llVIE foo Tc=25°C, RL=lOOQ 

ll~llEE..l:::nlifii dv/dt VFoM=0.5Rated 
Tc= 125° C, Exponential rise 

~.nnt:n.i td VFxM=0.5Rated, Tc=25°C 

!,J - :/ * :/1*r .. i ton 
Gate(V a=lOV, Ra=20Q, tr:;:;;;lµg) 
hx=32A 

!.J- :/:;t71*1Yl torr bx=32A, V&=50V, dv/dt~20V/sµ 
VFxM=0.5Rated, Ic=120°C 

W!l:m;#i: * Rth-• DC 

* J unct10n to case 
-778-

Unit in mm 

' JEDEC 

EIAJ 

TOSHIBA 3- l!L 

7?°-I?:~1J l'i AC51 :O*tii.ii 
Moung kit No. AC51 

Min. Max. I Unit 

- 6 mA 

- 1.95 v 
- 3.7 v - 3.0 
- 100 mA - 50 

0.15 - v 
- - mA 

- 70 mA 

100 - V/µg 

- -
6 - µS 

10 - µS 

- 2.0 ·c;w 



/.K;;Jll!t$•!i 
Gat.e Triggering Characteristics 

-t--<-r 11l!A<·J-'!: .1'.1!11!.~ -<to t~n10.0~td1>t'1,,,.- r 
l[jj\c;; .1:tf11tf£1 -~O'Ckr 
=~ :;:t:;:rrent e 4 -40oC V GT 

I 
J-¥.~W?'.77'.71!---25"CV CT 

· Recommended Gate Circuit Load Line 

1 lt-\--t--t--"1t-+-i-$:i11rn111i-4o·C:-~-1is·c i -(.,,, 
:i:.. ,.__.._,,,"-+---+-"""""- r 'J ;IJ',l'.\,,,iiJT:IE~i<t'!:~<-t 
'It 41--++l--j,.o"!--+--!....,_;; 

• 
2fiti-t-t-::t::~Fl'-t-'.~T" 

oo~_.__._._._.....,.._,....__._..__.....,....,--'--_,_-'-'__._~ 

iGF (A:) 

PFAv-IFAv (.iE!li.!F~ Half Sine Wave) 

180" 
241--+--l---'i--li--li--l--l--+--+-+-+-+-+-+--+-v+l 

~ 20' -i--li--1--1--1--1---1--+-+- l~ I7 
~ ~L V 

60' v 
161--+--l----'l--C~onduction LL L 

'11< Angle L -.LfL'. _)" 
~ 12'--'>--+--t--+-- 3~ Y M _y 

i &~ 
ft 81-+-+--1-JZ---.f-~TIV,.S~+..17'>"'1---+-I __f\_ 

4 ~ O"LJ180' 
,-:::~V 

1-~F'-t--t-+--+--+--+---r--.-,- ~iifljlJ---,,c--f--0"' Conduction· Angle 

1---
1--

1--

0 2 4 6 8 10 12 14 16 

3JZ:1$Jtli 1J111'.ii!E lFAV (A) 

Tc xe.x.-IFAv C.iE~.!F~ Half Sine Wave) 
130 r--,-,-,--,---..,--r--.---r--r-------. 

120 

110 ilo· 
E 
" 100 

i!j:iifljlj 
Conduction Angle 

~ 

*ll 90 
~ 
t< 
I 80 
~ 
t4I 
'it 70 
-l< • 

f--+--+--+-1--30· ~~'I-.. 
I-Conduction An~le h,. ~]'.. 

60' 90" ~ 1' 
120· 180~' 

60 

50 

0 2 4 6 81012 16 
ljl:1$J)[lilltltf IFAV (A) 
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SHl6812, Sff 16012, Sff 1&Fl2 
SH16G12, SH16H12, SH16J12 

Ii~ 
100 t:::±=±=::t:::::t:::::t::::i:A., 

2 rr 

[l 

3 J 

f 1 1 
0 1.0 1.4 1.8 2.2 2.6 3.0 

~itlJilliltf:Ellfl' VF(V) 

PFAv-IFAv (~~% Rectangular Wave) 
32.-r-r-r-r-r-r-r--ir-r-r-,---,.-,.--, 

1-+-+--+-t---1--+--+-l-+-+-~ 
28 ·--lL_,__,r---+----1 $r 
24t--t-l--t--t--t--t-.'-i~L_--+-1'-f----+--+--+-~ 

~ t-t---l--t-t-t--t-~·~r---,,11--Jl--+---+---+---+--I 
'< 20 .§>1 _ _j_+'1-1L_L'-+-+--+---+--+--1 

p':;' II 
I-Conducti~n _ <:. ,..._1_+¥-JlL++-+t--+---+--+---+---+--l * 16 Angle _1 ~V 

~ ~..L [il~[Z I 12 t?.l17..L 
ft rz~v 

8 ~~~ 
_Ltlh'" Conduction Angle 

4~~/-+-+--+-+--if--i--.--.-:-.-.-1 

0 4 8 12 16 20 24 28 

Jf-MJJllli1f;li!t lFAV (A) 

Tc Max.-bAv Cm%i&'. Rectangular Wave) 
140 

120 "ill~ 

~100 ~~~ 
oNJ-
i!Jiifljlj 

Conduction Angle 

~ 'LS&~~ 
it( 80 [JS~~ I'-.. 
~ \ "'~~~ ·~ 
I Conduction~ \ ' ~ N 
~ &O Angle 30' 60' 90' 120" 180 DC 

3-' 

Ji 
J 
l 

i 40~+--l--l-l-+--+-+l--ff-+-+--+--+-++-+-; 



SH16812, SHl6012, SHl&Fl 2 
SH16G12, SH16H12, SH16J12 

Ta Max -IFA V (.iE~.!J!.)Jt 180° :iJi'il; 

Half Sine Wave 180° Conducti.on Augle) 
(1.&~7 { ~ VG-207B ~mlflf Heat Sink VG--207B) 

140,r-.-.-.-.--,--,--,--,---,--.--------

_j\_ 
o· I ~iiJfJj 1so· 

Conduction Angle 

2 4 6 8 10 12 16 

3!Z~Nli11Cll IFAV (A ) 
I•uro(• Mu. (:,iE~~f.j Rated Load) 

401.,_ --~-3~"--'5-'---'-'-'-'10 __ ...._____,30--'-5-'-o-'-''-'-LllOO 

50 

30 

\; 10 
~ 

5 

3 

50, 60Hzi!~!On:lm-tt 1 7 !~~ n 
Cycles at 50Hz and 60Hz n 

/(Jl,.A.,if.\"11~tt 

Pulse Triggering Characteristics 

I--~ ........ Lo~ 
1--- 60 Tc=25'C 

6V JTI F--- --ic ic 

I-I 
t. 

~ 

K 

I'- 7l 
~-..... , 

-....;,.;:: 
!'-..... 

1 

t-i--

0.1 0.3 0.5 1.0 3.0 5.0 10 

Ta Max.-bAV (~%)&: 180°:iJi'il; 

Rectangular Wave 180° Conduction Angle) 
C1.&la71> VG-207B ~mlf!f Heat Sink VG--207B) 

J: 

140 

0 4 

dW-
~iiJIJ 

Conduction Angle 

Transient Thermal Resistance 
(Junction to Case) 

2.4~--~~~-----------

::.: 1. 2 l---+--+---1-._.........,_ _ __._....._.,__._"'-""...__.__'-'"-'-'-.,_,_... 

~ v = o. s 1--___,____,___.__._.........,__.....__,L.-1"'"'""v ......... l-UL _ _.___._........,........., .... 

JI!! VVi 
!'11 0. 41---+-+-+-f-bl,-lof:l'.'---+--+-+-++++4+--1--1-+-!+t++I 

~~::o:::r:J....1:::Jl-_LJ,.-l..ULJ___LJ'-Ll.-

0.001 0.01 0.1 1.0 

Time (s) 

12 

IO 
-;:; .. .. 
3 8 Typical ., 

-::!'. .. 6 

I' 

""' 4 ·' I 
"' 2 

.i--+--'-- ~OAI-+-+ V•=50V _ '•· fi dv/dt=20V/µs 
~ f--+--1- • -

---~: _,_'_dv~t 11=~5~ ~ 
~ov 

t-

0 
0 5 IO I5 20 25 30 35 40 

AAiti'At IFM (A) 
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~ 

~ ~ 
~ 4>-+----+----+------t-_,__f--+--+---+-----t--+--i 
;;,, 
I 

"' 

o.__._-"----'--'--'---'~-1----'--'--'---J 
W ~ H 00 ~ rn ill 

*ftli~i,ll!l( Tj ('C) 
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SH16B12, SH16012, SH16F12 
SH16G12, SH16H12, SH16J12 



SH30Dll, SH30Fll 
SH30G11, SH30J11, SH30L11 

~~~~~~~~~~w~~m~1~A9 
SILICON ALLOY-DIFFUSED JUNCTION 

HIGH SPEED THYRISTOR 

o~~m (7 ;t" -? IJ 7 t-, !15n~llJ.if!, 7 a ") r<1 ~r<-9 JfD 
O High Speed Applications 

• ..JtA.,Ji;!{Jlli'tt.r J:: V:~'m:!E; v FOM. v ROM=200~soov 

• 3f;ley/llfitltVIE ; Io=30A 

• ~ - :/;l" 7~fl,, ; torr=l5µS 

• ~ - :/;l" :/~flli; ton=6µS 

• Jll&'m:!EJ::~$; dv/dt=lOOV/µS 

• Jli&'m:VIEJ::~$; di/dt=lOOA/µs 

• :/Dci'!!\7 ..r :.-'liVG-236;0>~ffl~:h.£i" /Available H~at Sink VG-236. • 

:ft*:IE:tl Maximum Ratings 

Characteristic Symbol Rating Uriit 
SH30Dll 200 

-it 11.,Ji;!{n~rnJ::mEE -swfoFn- VFOM 300 
:to J:: v: -SH3oGli1 and 400 v 

-It A.,jjJ{~flt!E -SH36Jll' VROM 600 
-SH36Ll"l ---80_0 __ 

SH30Dll 30~-
~1Jt-it A.,Ji;!{~it!E SH3iYFli VROM 400 
( < IJ }.!& l.JJ: t,<5ms) -SH3om:l1 

(non-rep.) 
500 v 

TJ=0~125°C S1i3b1~ 720 
SH3oLn 960 

3f:leyJIJiWm'.VIE Clfi:t§~tBl) Io 30 A ---
~~Jl~';i![VfE Ir 47 A 

..JtA.,:fm 1-l}-1!T11'-l}-- y'm;VfE Is urge 
660(60Hz) 

A 
600(50Hz) 

Jll&flVIEJ::~$ * di/dt 100 A/µs 
---

-itA..M.Y- r'm:1J PaM 5 w 
-------

3f:!ey.Y- r 'm:1J PaAv 0.5 w 
-itA..li&lllJW- r l[VfE Ia FM 2 A 
-it A..Ji;!{Jli& .Y - r ii.EE VaFM 10 v 

-itA..Ji;!{~.Y- r 'm'.!E VGRM 5 v 
~it$iliil.m'. TJ -40~125 oc 
1!f:#fffil.J.l: Tstl( -40~125 oc 

---·· 
~#vt r 1t-? TOR 50 kg cm 

* VFxM=0.5Rated, lFM=lOOA, TJ=125°C, Gate Supply:(Va=lOV, Ra=20Q. 

tr;~lµs) 

~5nttt.l~M: Electrical Characteristics 

Characteristic \ Symbol Test condition 

-It A..J!JUll&lt~tt 
_SP o 'll_J 

Si.: -'.J'i 11 fF014 VFoM=VROM 
'llVIE:to J:: v: -SH O':llC and =Rated 
-it A.. llll:~•VIE -SH OJlf- IROM TJ=-40-125°C 

-SI:-LoLiC 
-it A..JiJ!mm.EE~ r VFM lFM=lOOA, Tc=25°C 

1- v 7f.Y- r'll!E VGT VFx=6V, RL=6Q 
I Tc=-40°C 

Tc=25°C 

r v ff >r - r 'llVIE foT VFx=6V, RL=6Q I Tc=-40°C 
Tc=25°C 

;;;iio r v ff>r- r'il!E VaNT VFXM=0.5Rated Tc=125°C 

;;;iio r JJ ff'7'- r mV!E foNT VFXM=0.5Rated, Tc=125°C 
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Unit in mm 

JED EC 

EIAJ 

TOSHIBA 3·13H 

7!T12:-lf" !J l:l:AC56i.l;tt!ii 
Mounting kit No. AC56 

Min. Max. Unit 
- 10 
- 10 
- 8 mA 
- 8 
- 8 
- 2.0 v 

- 3.0 v - 3.0 

- 200 
mA 

- 100 

0.15 - v 

- - mA 



SH30011, · .. SH30F11, SH30G11 
SH30J11, SH30L11 

flif:~~Vlt foo RL=lOOQ, Tc=25°C - 150 mA 
·-------y FOM = 2/3Rated 

AIR ~EEl:Jf-$ dv/dt Tc= 125 ° C ;Exponential rise 100 - v jµ.S 

-----VFxM,;o-:-5Rate((Tc=25"C ___ ---:-+-----
i'!f;h,1*Jm td 4 

--· Gate (Va=lOV. Ra=20Q µ.S 

!J - Y ;;t Y1*fl;ii ton t,:=:;;:lµs) ~ 6 
lF=60A, Va=-50V 

!J - Y;t 71fii'IYJ torr dv/dt=20V/µs - 15 µS 
VFXM=Rated, Tc=12_0°C 

~1ltl'it* Rth-C DC I ; 0.7 ·c1w 
* Junction to csae 

JHDt~tt Gate Triggering Characteristics 

i"--<-C"l;1t'J'-;e,\'l;~~-<t '.> t:..,l:·ll··il!tti!l:+ 
.Y- I- it?Jt.J; .t U'm:J.± Min gate current and 

!±I , voltage required to triggering all units at, 

!IE!'; 
-;- : 3 .o t--t+:l:::i-fi::.~""'7f7-.,r;..;.;;:;;:.w~ 

" " 1lt"' 
\II: 2. 0·1---<~4'.4. 

1.0 

Ulllaif7"- Htm iGF CA) 

PFAv-IFAv (.iE~-*'ilt Half Sine Wave) 

601--+--+---+--+-l--+--+--+--+~l--+--+--+---i 

Conduction Angle 

10 20 30 

'¥~Jllli'iltl,t lFAV (A) 
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.. 
·~ 

300 

'100 

30 

3 7 
I 1 

1.0 

' lJi~c__ 

I~ 
l 

A 

_L 
w 

rr 

2.0 3.0 

l!JltllifJl!lil\ltl±~"f V'F (V) 

Tc Max.-IFAV (.iE~-*'ilt Half Sine Wave) 

140 

0 10 20 30 

Jf~liJli'iltint lFAV (A) 



SH30011, SH30F11, SH30G11, 
SH30J11, SH30L 11 

!surge Max. (:iE:~$J.f.lj' Rated Load) 

600~ 

500 

""l 
N 400 ~--+--l---l-l"'-l-++H----4--+--+-+-t-H-H 

~ 
l% 
~ 300 :.\ 
I 

*' 200 

100 
1 

1000 

500 

300 

< 
J:i, 100 

50 
H 

30 H 

H 

10 

3 

~Hz 

5 10 30 50 

50Hz, i!JiJml'P:lm"'i" 1 ? Jv~ n 
Cycles at 50Hz n 

J{}l,..;;7.,¢.(~*'li 

Pulse Triggering Characteristics 

f)l;#[J'l. :f.:r Resistive Load 

Tc=25'C 

~?: 
3§] '/ 

~ iGrn 
v 

1-1 

11liu I I I I 11111 

100 

-

3 5 IO 30 50 100 300 500 1000 

il!l~~lttt*tt 
Transient Thermal Resistance (Junction to Case) 

i.o 

~ 0'.8 
..___ 

P, 

J; 
0.6 ~ 

~ 

~ 0.4 '71 
~ 
"1 17 
~ o·.2 !li'l la 

0.001 0.003 0.01 0.03 0.1 0.3 1.0 3 10 30 100 

Time (s) 
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~u~~-~~~-~-~~m~1u~9 
SILICON ALLOY-DIFFUSED JUNCfION HIGH SPEED THYRISTOR 

SH50011, SH50F11, SH50G11 
SH50H11, SH50J11, SH50L11 

o~~m 

O High Speed Applications 

• 'YY-4111£\'fliLifiE : Io=50A 

• -l!:A,l)j(l!fl':mtlll'fi.'ff.: VFOM} 

-ft /vJJf{;j[(fi:f:E : V ROM 
=2oo~soov 

• 3' - /;J· 7lflfr.,9: toff=20,,s Max. 

• lllH'1'li:1J!U.::fl-*-: di/dt=IOOA/µs 

• Jl~i'itJ£J:::l'P¥: dv/dt=lOOV ;,,s 

• 1T\:~t Weight: 90g 

• :1.iJc¥1/p .-i :/ 11 VG-211Bu:jl@iffl ~hi -t ./Available Heat Sink VG-21 lB' 

:lil::kl'E~ Maximum Ratings 

l'.t 5X 103 A's 

di/dt 100 A/µs 
-~-----------------·--

PGM 5 w 
PGAV 0.5 w ---·-·----
foFM 2 A 
-------· 

VGFM 10 v 
VaRM 5 v 

:j~t'rtfl)t/ffi.)'lit Ti -40~125 ·c 
--------------!--·--- -- ------ -------

f!.f:{f:tlffi_!!l Tstg I -40~125 ° C 
*HJH ~ 1" Y 1-·roR.--)- ---uo ___ kgcm -· 

* : V.-xu=Rated, Tc=l20°C, I, .. =lOOA, Gate Supply (V0 =10V, R"=l5Q, t,::;;;lps) 
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Unit in rnm 

JED EC 

EIAJ 
---------< 

TOSHIBA 3· 278 

7 Y-t"t 9 l'J:AC54:0;f,I~ 
Mounting kit No. AC54 



~SH50D11, SH50F11, SH50Gl 1 
SH50H11, SH50J11, SH50l11 

~5{ttf.J!M=1~ Electrical Characteristics 

Characteristic I Symbol 

-It A, lm111&1.ffi.h m:V!Eto J:: a: hoM 
and -It A,ey{~';:V!E fRoM -----

-it A,Jmlll&~UElllf: ~ VFM 

r Y t111'- 1- mEE VaT 

r y 1l1r·- r ~VIE foT 
----

?fl- Y ·fl '7' - I- 1@'.EE VGNT 
--

?fl- Y n· 7· - r 1@'.V!E foNT 

?l - :/ T :/~fill ton 
--~-,-

~.n~rai tct 

?l- :/;t-7~f'6i torr 
-------

llf~tm'.EEJ::~$ dv/dt 

f*;Rf'il\'.V!E IHo 
~i:lrtm* Rth-C 

* Junction to Case 

f.i!!'lLtO)~i~ 

Test condition 

VFoM=VRoM=Rated, Tj=l25°C 

hM=l50A, Tc=25°C 
VFx=6V-

I 
Tc=-40°C 

RL=6Q Tc=25°C 
VFX=6V 1--:f~;:;-;~~~f_ RL=6Q 

'' 

VFxM=Rated, Tc=125°C 

VFxM=Rated, Tc=125°C 
VFxM=Rated, Tc=25°C Gate 
Supply (Va=lOV. Ra=15Q, 
tr~lµs) 

h-lOOA, VR~50V 
dv/dt=2.0V/µs, VFxM (reapplid) 
=RatedTc=l20°C 

-vFOM:;;Rated, TJ,;,Tz5°c 
Gate~~n, Exr>_<:?._nential rise 
TC=25°C, RL=6Q 

DC 

i. ,,, - i- fiffilr 0) "'.) t-ti'lll 0> ll1!I!EffMHi tlll 10' t.i: 1,, -e ,:,"~ffl < t.:. ~ 1,,. 

Min. Max. Unit 

- 8 mA 

- l. 7 v 
-

3.7 - v - -3.0 
-----

200 - mA - 100 -----------
0.15 - v 
1.0 - mA 

------1-
- 6 

µS 
) 4 

---

- 20 µS 

----------

100 - V/µs 
-----·-- ----

- 150 mA 

- 0.4 °C/W 

2. 'r -:A (7-;; .,, r) t ti1':¥f!P -1 :/fb10>{1i!f!!kl\'!\:lrt#i:fi !/ Y - :A~~ L-, ~r~llOkgcm !l) r ,z, :7 -c·;fii'ffll'.:>-:ivtt-::lg;j!§I 

*90.16°C/W t t.i: IJ 'ii"'. 
*r1*iliffl LCR {91] 

+ 

v,,.,, 
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Gate Triggering Characteristics 

12 

10 
> 

"" " 8 "' 
1±1 
llm1 

6 
I 

\---
1tf 4 ~ 

2 

PFAv-bAv CiE~"*-i.&'./Half Sine Wave) 
1so~~~,--,,--,,--,,--,,--,,--,,--,,--,o~c 

160 t--+-+-+-+-+--t--t--t--1t--~lL.,__. 
1-+--+--+--+--+--1--c-1'so·+--+-++--l 

140 lZ 
EO" r-+-1-+--f-+--'120} ij 
-:1 120 1Z 
~ r--- 12· (f I 
~' 100 

60· 'iL IL 
~· 80 Conduct io.nJ r 7~..,[~V_j_'-i---t---t--t--+---i I 1-- Angle_ 1_,__,_,10t,,_,__-rt---r---r--r---r---t-
ll!- 60 3o·JL ~ JL 

~~_/_r--
40 !IN 
20 l/.lf/ 
o'IL_~ 

Conduction Angle 

0 20 40 60 80 100 120 

Tc Max.-IFAv GB'i-*i.&:/Half Sine Ware) 

O·o~-'---1--'---,2~0--'--"----'-+,40~-'--'--~60,,-1-'--"-~8LO__i_,,,.t,,,,.,~100 
'f1$Jllli'm'.iit lFAV (A) 
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SH50D11, SH50F11, SH50G11, 
SH50H11, SH50J11, SH50L11 

soo1-+·1-___ ::=1==1==~=~=~=~=~~Jd;:::::;1L;:~ 
300>--4-+---4-+--l-f--T~i~-~1'=25=•0,_,.,..__,___, 

JLrfst 
:$ 

100EEEEEEsriEEE~ ·~ ~l---+--+--+---+---l-h7_H~--t---t---t---t--1 
~ 50•1--+--+--+--+--l--11--.f---\--\--\--f-I 

i 30,,---Jr-+--+--+-+-d_-+-H~'-l--;--r-.---r----1 
l!!' 

OIS!lfiOO~ 
s f--1---"~-++rl±J --+---+---+---r--+---1 

0.8 L6 2.4 
TI!\tTif/il~lfl'.1± VF (V\ 

PFAv-IFAv Cm%i.&'./Rectangular Wave 
180 .--.--.--.--.--,--,,--,-,--,,--,,--,D-C' 

160 lL 
l-+--+--+--•-~~-+18J·--h4-

140 f jL__ 
l--+--t---t---+--l--f--120· _j_ 

2: 120 ~ 

~ -•-+---+---r--+99l!- !l 
1001 l--+--t---+--+--h-'-H--'-H--r+--+--+--+--1 

,;\( 6o· 1 ~lLJL 
~ 80 Conduction --+1-Vt+-;"'r!L 1r-HL--r---r---r---r----t--1 
~· Angle \ jJj,V 
~ 1----t--' 3oj;_-'1fL·v-t-•v-r"---i---r----t--.,--+--
* 60 r-- __ IT l;Z 

112 // 
0 . ~ 

0 rzw 
_JL_ 

0171 

DD o·u 360" 

i!+iilii'J 
Conduetion Angle 

I 
20 40 60 80 100 

'J');)J~OlJ'.f± IFAV (A) 
120 

Tc Max-IFAv Cm%i.&'./Rectangular Wave) 

20 40 60 80 JOO 
.if.!5J)IWitl'.mc lFAV (A) 



SH50D11, SD50F11, SH50G11, 
SH50H11, SH50J11, SH50L11 

lourge 11ax.C~*'li:~Jilj Rated Load) 

o.__-J...._J-._...._._._,_,_w_ _ _. _ __,___,_-'-1........._...L.. 
I 3 IO 30 50 100 

50, 60Hzl;H,;;fo[IJJll->T 1 7 Ml< (n) 
Cycles at 50Hz and 60Hz n 

Ta Max-IFAv cm~;&: 180°C]Hiil) 
Rectangular Wave 180° Conduction Angle 

(VG-211B 7 1 :/U!'.]flllif) 
(Heat sink VG-211B) 

140~---~-~-------~ 

I!( 
80 

~.! 
I!§ 
Iii! 60 
Mi 
tl; 
-)€ 
1).1 40 

20 

J~)f..A..~'1!~tt 
Pulse Triggering characteristics 

~ill:'-tU~tt!fi¥·~ . 
Transient Thermal Resistance (Junction to Case) 

0.4 

~ 
~ 0.3 

~ 0.2 
\!;! 
:;\\ 

~ 0.1 

l7 
v 

~ 

v 
~ 

JI 1· 
' 

' .. 
I-+"" 

0 
0.001 
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!il'llll l (s) 

Ta Max-IFAV GB'.t.!f!J&'.180°JH!fll'.) 
Half Sine Wave 180° Conduction Angle 

(VG-211B 7 1 :.-'{ll!jij~) 
(Heat sink VG-211B) 

10 20 30 40 50 



~u~~~~e*~e•~~m~1u~g 
SILICON ALLOY-DIFFUSED JUNCTION HIGH SPEED THYRISTOR 

SHBOD11, SH80F11, SH80G11 
SHBOHl 1, SHBOJl 1, SHBOL 11 

o~~m 
O High Speed Applications 

• :'F:i0111tf<liV!i : Io=80A 

• ..tJ: ,z,i1Jummll-.';111: : v FOM} 
- ,, r. 2oo~soov 

~ A,)il\:i:?ftfll'.Ef : V ROM 

• ~ - :/;!- 7if~'i1"i 

• ll!fi:'ii@:VfiJ:1F¥ 
• Jl!W:'i1EE:EJ::1!!·* 

: Torr=20µs Max . 

: di/dt=lOOA/tis 

: dv/dt=lOOV /µs 

• !lti\: Weight : 230g 

• :lilc~7 1 :/ft VG-216 ti~~m ~;h, j;-j. /Available Heat Sink VG-216. 

•*'.lE~ Maximum Ratings 

Characteristic Symbol Rating Unit 
--· ----- -sHsobii -------------. __ 200 __ 

..tJ: !vliJ11i!l1Hl.tl:'f!W: -Sll80Fll VFOM 300 
-SH8b-G11 --·· -··---

:to J:lf and 400 
v -SH80Hll ---500--

..tJ:/v~'iUE -SHBOJll VRoM ------
600 

-SH80Lll --800 --

SH80Dll 
---·--· ---

300 
SH80Fll -----

Jn\llllt..tJ:MM!1ri'.!E 400 
-SB:86GTC VRoM --50_0 __ 

C< I) Ji& Lt.c L<Sms,) -SH80Hll (non-rep.) ·---600-- v 
Tj=0~12s 0 c SH80Jll ·---720--

--SH80Lll --96_0 __ 
·-··-

~?>iJJM'lltV!i I1 126 A 

3JZ:ley!WfV!E';j[ijlt ( l~;jfj.:'f:7Jill) Io 80 A 

..tJ: A,Ji~ 1 -it 1' 7 1v-it - :/¥ll'.Vli Is urge 
1600(50H~ A l7ooC6ofiz)--·· 

------
'~1JIE 2 ~"*11i~ l'.t 12.8X103 A's 

-----
11Wl~VIEJ:~'F¥ * di/dt 100 A/µS 

---
"lt ,z,JJJi >r' - r 'iit1J Pay 5 w 
3JZ:!ey Y - r 'll:!J Po.u 0.5 w 

1=-~::M 
------

~ ,z,Jlfilf\ >r' - r ltVIE 2 A 
--··--

..tJ: ,z, JJJi~lfl ,,.. - r 'lt!E 10 v 

..tJ:A..,~'/- r'i'EE:E I VaRM 5 v 
·---·---

Jiift{i!l&l!'r TJ -40~125 oc 
·--

f*1·HfilL!jt Tsog -40~125 ·c 
----- ... -------

*'irf-Ht r 1v 7 TOR 340 kg cm 

* V,..=Rated, In=l60A, Tc=l20°C, Gate Supply (Va=lOV, R..=100, tr;;:;lµs). 
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Unit in mm 

JED EC 

EIAJ 

TOSH!HA 3-:Jr. 

7 7 t-'t ~ l-.J: AC52 :iJ;fi~ 
Mounting Kit No. AC52 



SH80D11, SH80F11, SH80G11 
SH80H11, SH80J11 SHBOL 11 

~mtt.l'M'tt Electrical Characteristics 

Characteristic I Symbol 

-14: A_,J'lfi/J[t'lr,m;h,'~VfE:to .J:: lf 

I 

hoM 
-14:A.,M~~m 

and 
hoM 

-14: A_,l'lfiJr!t'ltJta:~ r 

I 

VFM 

1- Y 7lY- rl!UE VaT 

1- Y 7l Y - 1- tlm foT 

~r 1- Y 7l Y - r ~a: VaNT 

~n v ·Jf 7· - r- mm foNT 

3l - :/ :t :/ *F"1 ton 

:il!E.:h*l6, I td 

3l - :/:t 7 *IYl torr 

Jlll'i~H:J::fl.$ dv/dt 

-l!itl'#'~V!E foo 
-

W,\~m* Rth-C 

* Junction to Case 

1'!JflJ: 0)$i~ 

Test condition 

v FOM= v ROM=Rated 
Tj=l25°C 

hM=250A, Tc=25° C 

VFx=6V, RL=6Q 1Tc=-40°C 
Tc=25°C 

VFx=6V, RL=6Q 1Tc=-40°C 
Tc=25°C 

VFxM=Rated, Tc=125°C 
--

V FXM=Rated, Tc=125° C 
VFxM=Rated, Tc=25°C 
Gate Supply (Va=lOV, Ra=lOQ, 
tr~lµs) 
h=160A, VR~50V.dv/dt=20V/ 
µsV FXM (reapplied) =Rated 
Tc=120°C 
VFoM=Rated 
TJ=125°C, Gate open, 
Exponen tial rise 
Tc=25°C, RL=6Q 

DC 

Min. Max. Unit 

- 15 mA 

- 1. 75 v 
- 3.7 
- 3.0 v 
- 300 mA - 150 

0.15 - v 
1.5 - mA 

- 6 
----- µS 

- 4 
-·----

- 20 µS 

100 - V/µs 

- 200 mA 
·--~ 

- 0.25 °C/W 

1. 7·- r f!/fil"f:to .J:: lf 7J:; - f(2)i1#ff C1H~~$Jllil) <l)#t.li<l)@J/E-bil'ltLJ:, El!llftH' -e.::"{51'.ffl < t-::~ "'-
2. 'r-A (;<, ?1 'Y n c:li:i<:J\l/p -I :/r"i<l)~~W,\~mli, ti' y - ;<,~{ll'.ffl L. *T-~320~340kgcm<l) r ;!.- ;7 '"t'ffe;lilib"'?ft 

t.::~if. jj\90.085°C/W c tJ:. IJ ;J:-J-. 
*'f-f*11iffl LCR {YJJ 

+ 

L 

c 
Vf'XM R 

*'f-r:tltmma: v FXM 

200V I 400V 

SµH lOµH 

0.5µF 0.5µF 

lOQ 20Q 
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lsurge Max Cif:~~f,!j Rated Load) 

:;:: 2000--------~~---~t--~---1-r-Jj-r-r_-rn 

~ 1800 l---=--t---f--1--+ --l -· 1 
.J 1600 ::--- T 

~ -::::: ~ff, L ---- --1-+- I 
M 1400 :i::::rT ri 
'~ 1200 f----: - .. - -1o-;;;;. ~-- - -- -+- IT . 
:F-1000-----------J· ------ -f-Jl 

1 3 5 10 30 50 100 
50, 60Hzi1\loUWJU"r 11 Jc I& (n) 

Cycles at 50Hz and 60Hz n 

Ta Max--IFAv GB1'~)Bl 180°jj'i'[ Half Sine Wave 

180° Conduction Angle) 

14 

12 

0 

C:l.&~17 1 :/VG-216{.\!'.ffl~) 

(Heat sink VG-216) 

++-i - + H ++-H ::_jt_ ::_t-1 t- .:l · 
I-· 

ON.; -_t --±] ·- -----++-f::l +--- 1= H--c 

i- ~--t-+-1 _ 1-1,_-r _ 
+-' 1- . H H ·H 

£ 10 

i:! 

0 H f- I JS,,:i~ ~ J:~- -t-- ~b-1 
1-i r- rnm ~ %- I :_, :+ EG j H-: 1--. - • - +.:t'o- · t-

0 :·- - tt ~H--' -~~ ;tt; ]=5 +-:;;; s 
:-1! i=,-+fi±=Hi- j::~±t-t-r-~--~·-i.::: 

0 L - [b+-r-r- j-:· <[:cl-~ 

-_f\_ t.:~ ~-~ ··tt:~ 

l'tl 
£;; 
~;{! 6 
;;!;;: 
'j:;: 

~ 40 : t-·t--+-·- , __ 

o· L 11so· ::-_-rt-t-~tt t-i is i I - - . 

..j +-- +++- -]',-I +--
0 Yt;ii!ifii - · ' - ·fi- -e 
. -, Conduction Angle i-f- -- }t:-t- -·r-t-l~ ·· B±:l±±±±ff± .. -· : -t- t-1-tt--ll- '1-+-- - ++-- --H---- f- ~ 0 
0 10 20 30 40 50 60 

'l'~J)lri'ili'.iiil JFAV (A) 

,¢.;: ijJJl *~ 11: 
Gate Triggering Characteristics 

I 
-·~L_ 

70 

12>-+--+-~I -+--t-----+--+---+--~ 

0.4 0.8 1.2 1.6 2.0 

80 

SH80D11, SH80F11, SH80G11 
SH80H11, SHBOJl 1, SHBOL 11 

~i!illi!r!'J,1;;:J:Mil''l:i: 

Transient Thermal Resistance (Junction to Case) 

> r o. 31---.:___..J.:--H.W---'--W-l-'+..J--_J_ .. -i-l-IW-f.-l-++++++i+--+-4-+T'-fH 

' 
~ 0 . 2 1-----..L-+--~"----'-----'+-Af---+--'-+-'~f---t-'-++'-rl+~--H-H+t+< 

~"' ~ 
; 0 . l i---_,__,.+.c~___;-'-:_.:._4,.L--.H,---clj~+-"-++t·+-'+1----l---H-f+-tH 
~f! 

0.01 0.1 1 
Time (s) 

Ta Max--IFAv C~Mi&'. 180°}it[ Rectangular Wave 

180° Conduction Angle) 

0 

I-
I-

01-

(:l.&11{\7 1 /VG-216{.l!::ffl~) 

(Heat sink VG-216) 

H-· .. 

_n_n_ ~· 

120· o· f--
TIT:- 120.1.1;~ 

10 20 30 40 50 

'!'t.'JJl[li\lliiif. !FAV (A) 

iF-VF 

·1--I-

t+ 
60 70 80 
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SHBOD11, SH80F11 SH80G11 
SH80Hl1, SHBOJl 1, SHBOL 11 

PP'AY-IFAV GBt.!¥-i&'. Half Sine Wave) 
160 ,.--,--,--,----,--r--r-r-r-r---.-1-

1--1---1-+---+---+---+--+----t--t-r Dl'l 
1401---l----1--l--l-+--l---+--+--+---+--V---

I i' 120 i--!--1---1---4---+----+--+-180"-+JZ----+--< 

12ff 
~ 1001--!--1-+-+-+-90· v_ L 
~ 6o·11~v 
~ 80 Conduction --rrn17 
""' t--,Angle 30·+,fl'+.f llul __ ,,__,_,---1-~~--1 

! 0 v7P~ __£\___ 
NIV o·· 1.--.1180· 
W" i~illifll 

4.0 

20 hl ~ Conduction Angle 

o~~ 
40 60 80 100 120 0 20 

f~)IJi1li'.itE IFAV (A) 

Tc M•x·-IFAV C.iE!!t.!¥-i&'. Half Sine Wave) 

uo..---.,--....-....-~-~~~------

120~ __i\_ 
~~ o· 1..-..1180· 

2, \ '-' ~ ~ Cond~t~~ Angle 
, u liO~-,. -f'~rl""~:-'1~~1'.t'-"C!-....,..._,-f---==t>-...d-.--::;=;;::=;-:.:::~ 
f-- l ~ 'I. '1-. ~ l'-k 
, ~ 30· 50· go· 12~ 1N80• ~ 
'~ 89 Conduction +--+-+---+LJ:::::---1-DC-+-1---l 

L t-- Angle ---tt---t+-t-H-+t---t-+--+-+--+--1-+---I 
{4' 60 ! ~ t--+--+---+1--H-+-~44---+-+---l---i-l--l-+--l 

= 4o T 

20:.---'----'.-;:;;--"--!::-'-'-'+.:-....Ll---:!-;:---L~.,--J--,.,~.L__J 
0 ~ ~ 60 M 100 HO 140 

'¥t:\J!llfi'ilt~ lFAV (A) 

PFAv-hAV (;.§Jf~i&'. Rectangular Wave) 

~ 80 f---+-- 50·-;JJ'lrz·'-A-12'_µ__,__,__,__ 

-R I "'1rl1 
: Conducti:i,n-+V 1,iHr.Yc,1-bL/-+-+-+-+-+---.j 
~ 60f--Anf 30·6 

~40 I DD 
_1'fl.UL_ o·u 360" 

20 ~ ;Jtimjfj 
J---.j~~--l------1-__J.___j Conduction Angle 

ol/ lll_ll 
0 20 40 60 80 100 120 

J]lMJJ@iil\'.1JIE IFAV (A) 

Tc Mu--IFAv OtiJf~ilt Rectangular Wave) 

140 

~ JLf1_ 
12o~!lll~~~==-+-k-+.._-+-+-+-+---I o·w 350· 

I '-J'....~~ ilJ;;i!iffl 
E LSi~ Conduction Angle 

~ 100 f\ ~~ 'Fe 
~ 30" 60" 90' 120·"' 180" ~ 
t( 80f-Conduct;o~ --H-11--!-+--ll-+---1--1--+--+--+-+----l 
I Angle DC 

.\--
{:4' 
~ 601---1--1--1--+1----U---l-l-U---l---1~1--"---..Ll....J__J 

*' * 
20~-1--L....,-1--..LL-lL--l-L-1.JL..L___J___Jl__L_Ll_L_J 

0 20 40 60 80 100 120 140 

3¥~Jlilllll'.Vit IFAV (A) 

-792-



~u~~~tiQ••~%•~m~1u~~ 
SILICON ALLOY-DIFFUSED JUNCTION HIGH SPEED THYRISTOR 

SH150D11, SH150F11, SH150G11 
SH150H11, SH150J11, SH150L11 

Or5.i~ffl 

O High Speed Applications 

•·it A.,j)j'(lllfilSJ11!:.'l'll'.S.: : VrnM} 

--It A.,jlJ{)if'.'J:lJ'.JI : V ROM 
=200~800V 

• 'fJ:l'""lllJTMim : Io=150A 

• :!7 - :/ ::-l- 7 \J:)j'rHi : torr= 30µs Max. 

• lllW>ti'.i'JiLl::\Cl-~tl : di/dt=100A/µs 

• lllffr:ii'.l:EJ:fl·* : dv/dt=lOOV/µs 

•:~ft: J1t Weight : 350g 

• )f,($/i7 " :/ft VG-204il\i@iffl ~ .h "i-t./ Available Heat Sink VG-204. 

~:k'.li:'.:Mi Maximum Ratings 

v 

v 

PGM 16 w 
----------------- ----·----

PGAV 3 w 

* : VFXM=Rated, Tc=120°C, In1:=300A, Gate Supply (VG=lOV, Ra=8Q, 

t,;;;;Iµs) 

-793-

Unit in mnt. 

-------~--1 

JED EC 

EIA.J 
--------! 

TOSHIBA 3-10 



SH150D11, SH150f11, SH150G11 
SH150H11, SH150J11, SH150L11 

'ii5UEl{J~·li Electrical Characteristics 

Characteristic 

* Junction to Case. 

fj! JIL.I: (1) 5.i~ 

Min. Max. Unit 

v 
v 

v 

-- 6 
------ ------ µS 

- 4 

30 µS 

100 V/µs 

200 mA 

0.18 °C/W 

1. !-/- H~ff:fo J: O' 71 'J - F(2j)iffil'J-OJ (7}7(;;~$~) #f:&OJ!!!!!Xi:ffB7tltrll:!VftJ:\, '<:.::{leJll < t.!.~ 1,,, 

2. 'T-7-. (7-.31,,, r) cJ.&?,,/p, :/F"'90J:J'i0f!!aW!\illtmlt:t' v -.Aa--(\1.'.ffl L, *7->a: 550±50kgcm OJ r ;i, !! <:*'1!f1vttc.:tD; 
if~0J0.04°C/W c f.f. I) 'i--t. 

3. SH150Dll~SH150L11 it.:f.i5(~7, :/ICh C/\a-l5!:vt]l[~*'1J#H--Cf.Rffl--t~ J:? t.ll:ift~it,-Ci,,;t--t0<::t-,,, r • '7,,,-;_, 

;. f.t. 2::' 0){tj-JmJMt. --::>\,' '"(\,, i-lt ;\,, 

+ *'f-f:fltrJ:Jlj';E£ V FXM 

200V I 400V 

L s,,H lOµH 
--- ------ --------c o.s,,F o.sµF 
----------------

R 10Q 20Q 
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lfili.Ji'.'-Mtttt *¥'11 
Transient Thermal Resistance 

(Junction to Case) 

0,24 

~ 0.20 

' 
,;: O;J 
~ 
\\! 
~ 0,0 

s 

6 v l--' 

~ 
2 

/ v 
8 17 

!: 
~ O.J 

!'i! m 4 I- i 
0.0 -oV 

JO 30 50 JOO 300 500 1000 
Time (s and ms} 

Ta Max-bAN (.iE~:K=J:!.l&'. Half Sine Wave) 
C1ii1:$7 -r ;:.... VG-204f~ffllf,f) 

(Heat Sink VG-204) 

l-t--1---+-l-+---l---l--l---+--~·_s:~-1'-- --t--1-1 

~,__~~20-~4~0-~6~0~-8~0~-JO~o-'-'--1~2-0-'--'--'140 
:\f!!;:J)l~{';lLl_fi~ I FAV (A) 

F.i\illl~tt 
Gate Triggering Characteristics 

15 f-+-+---l--+---l--Jl--11--f----I---+--+--+__, 

f7:;~1lft1'!Y- f f IJ ff-'IJi~ 
~ HRecommended Gate l--IcFM=4A 
82 Tri~eri1 Area 

0 2 3 4 6 

E 
i:'. 
l!!! 
!O~ 
l!ll 
!l[ 
{<11 
tt 
j1I!: 

lllf 
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120 

80 

40 

SH150011, SH150F11, SH150G11 
SH150H11, SH150J11, SH150l11 
Ta Max.-bAv (.iE~t=J:!.i& Half Sine Wave) 

(1ii1:$7 -r ;....VG-204f~ffllf,f) 
(Heat Sink VG-204) 

0 20 40 60 80 100 120 140 160 

0.5 0.7 0.9 1.1 1.3 1.5 1.7 
flj,'f!J!j:.lllfl'fli:[f_: VF ( V ) 

PFAv-IFAv (.iE~=l!-i& Half Sine Wave) 

l--+---

1--+---

2401--+---

0 80 

1~80' / 

120j v 

160 

17 
17 

7 

240 



SH150011, SH150F11, SH150G11 
SHl 50H11, Sffl 50J11, SHl 50L 11 

... 

"" 2 
.§ 

PFAv-IFAv Cm:%i&' Rectangnlar Wave) 

T; ~I25'C 

ol2 I 
0 80 160 240 

''l'l~JJlli!~i/.[ lFAV (A) 

Ts Mn-IFAv Cm:%i&' Rectangular Wave) 

120""-

~ 

I----- ·-+---+++-11---tl---lt-++-+--+--t--+I 

Ol--+-+--+-t-t--t+--tt--tt--++-t--1~j---H 

r.'i:51ilM"I~ Pulse Triggering Characteristics 

10°F~-=-w [60 R~L s11.:1"1Jt;11~c~;;:~t1ve Load 
50E-·~-~1=R 
-~ ~ 

30 • I Tl2V , ~ 
- 1 V1~x ~ lG 

: :p_ RKe 
i ' 

JO 

Ts Mu-bu (iE!ll:"*-i&' Half Sine Wave) 

~i---t--t-t-it--tt--tt-++-t--t--t-+-+l 

l 
0 l 

80 160 240 

lsurge Max ('.JE~:~Jilf Rated Load) 
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~u~~u•~••~%~~m~1u~~ 
SILICON ALLOY-DIFFUSED JUNCTION HIGH SPEED THYRISTOR 

SH300D11, SH300F11, SH300G11 
SH300H11, SH300J11, SH300l11 

o~~m 
O High Speed Applications. 

: Io=300A 

• !' - /:T-71~'r'"i: tarr=30µs Max. 

• )llJ'.['i'l!:i'/itl:JP:f~ : di/dt=lOOA/µs 

• Jllg'tfJEJ:~~ : dv/dt=lOOV /1is 

• [Cli<J: Weight : 550g 

• Ji>c~\7 , / ri VG-204b;J@i_m ~ n ·:J: -t. /Available Heat Sink VG-204 

:/&:;k:Q:'.~ Maximum Ratings 

Characteristic I Symbol I Rating I Unit 
------··-----1.::_~m~gmTf-- ------[~~.=_200__::-= --------

-tt ,Z,jjJjli~'mll lL:~EE _Sfl~OF_l}__ v FOM L ___ . __ 300 ---
SH300Gll i 400 

SE3oolffl and ! -·-----soo-- v 
-SH300}11- V nov 1 600 
I SH300Lll i----800--

----------:-·sR366Dll -- 1------300 __ .. ·----·---

1 J/&ili£-it,Z,JiJl)]!fl!fE =-~~%ci~~i VROM 1==1gr=~~ 
v C < IJ il& L t.i:: L<5ms) SH300Hll (non-rep.) l--600 ___ _ 

T-.; = __ 0 __ ~_1_2_s __ 
0 c---~--~--~-~_6_6_¥A-- ·1-==s~g-=----1------

-~-~_lllil_-il_· lifE ______ . ___ .. ____ .1-~~ I 470 .. _____ A __ _ 
5 jZ:tqlllJ;!'flitf51E OJi~§~~lHi) lo 300 A 

ls urge A 
1_ -5soo(60Ez)-
1-sooocsonz)-

- 1!l'.i!rE2-*~r~9m-------i-1-':t---.--~~~~~C_-__ 1~:s x ~o __ '-==--i-----~--,-s-_-_-_-_-
_11_1&_·f1[ __ -Y51f_i:_J: ___ Jf1_··._<¥_* ___________ 1 __ ~i[c1t ___ 1 ____ ~-~---A/'!:.~---
_-tt ~Jllllli_'l"_-_i- '.€i'._1J_· ______ PG_i:: ___ I 16 w 

3¥-~'T-- r '~1J PGAv 3 w 
---------· ·----

-tt,Z,JlJlJll!il'r"- r ~m foF)! I 4 A 
_-it __ ,4_,_®ii--,,.-.. -- b--,~-.--ff-------l--V-G._FM---.·· 16 ----v:--

-it MJliitW - I· 1'EfE ~------1 5 
l.~---1-f:iHrffi)ilfilJJt T.i --40~125 

-{Ji<:--1-:tff.&ni-----------i--T-s-,,,----1- --40~125 
---· -- ---------·· ---··---·---··--·-------·-----1-------

v 
oc 
oc 

f,if{>j(.-t r 1z- ;; TOR r 610 kg cm 

* : V,rn=Rated, Tc=l20°C, I,.»=600A, Gate Supply (VG=l5V, Ra=80, tr~lµs) 
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SH300011, SH300F11, SH300G11 
SH300H11, SH300J11, SH300L 11 
tll~~*ftt Electrical Characteristics 

Characteristic \ Symbol 

..i;t A.J!1'iH~~:h 'iliilt:t.> J: '(j hoM 
and 

-l;t A, J!1'i~il!Vlt hoM 
..i;t A.J!1'lH~llEE~r VFM 

r !J 7H'- r llEE VaT 

r !J 7f ,,,_ 1- 'iliilt laT 

SIF r !J 71'1'- 1- llEE VaNT 

SIF 1- !J -Jl Y - r il!Vlt foNT 

~ - :/ *" :/~rdl ton 

~:h~fM] td 

~ - Y;l-7~fl6 torr 

~tEEJ:::Jf.$ dv/dt 

f!i!:HV!t luo 

i:mgm* Rth-c 

* Junction to Case 

~llL.l:Q)5i~ 

Test condition Min. Max. 

VFoM=VRoM=Rated 
TJ=125°C - 20 

hM=lOOOA, Tc=25°C - 1.64 
VFX=6V I Tc=-40°C - 4.5 
RL=6Q Tc=25°C - 3.5 
VFx=6V I Tc=-40°C - 400 
RL=6Q Tc=25°C --260 
VFxM=Rated, Tc=125°C 0.15 -

VFxM=Rated, Tc=l25°C 1.5 -
VFxM=Rated, Tc=25°C - 6 
Gate Supply (Va=15V, Ra=8Q, 
tr~lµs) - 4 
h=60oA, vR;;;;5oV, 
dv/dt=20V/µs 
V FxM(reapplied)=Rated, Tc=120° C 

- 30 

VFoM=Rated, Tc=l25°C, 
Gate open, Exponential rise 100 -
Tc=25°C, RL=6Q - 300 

DC - 0.11 

1. ,,,_ Htlli!-T:t.> J: '(j n :1 - r'(2)lt/1ffQ) C7i-~~$~) {ftf!Q)ISf:@fmlt-r:!:ll!lH't.1:1,,-c;:·M < t.:~ "'· 

Unit 

mA 

v 

v 

mA 

v 

mA 

µS 

µS 

V/µs 

mA 
oc;w 

2. 'r-7-. (7-. ~ ,,, F) c:lf!ci:m7 ..f YfM]Q)~Afl~g:l'fi:l:J:, f7' I} - ;<.:a:-ill!m l..., ~r:a:- 550±50kgcmQ) r Iv~ "Ci?itf{ff'tf.:. 

~if. *90.05°C/W c t.c I') "ii". 

3. SH300Dll~SH300Lll l:l::tf\(~7 1 Ytc:.~ t.1':::a:-~vtil[~*'1f#vt-Cill!mi"7.> J:? ll:l!:ITT-~:h-Clt' ii"Q)-C:-T.,, r • '7,,, 

::.- .y t.c c Q){f~8/rl:J:'?I,' "(\,' "£-J;t A,, 

~rl'IJ:lm'ftEE V FXM 

200V I 400V 

L 6µH 12µH 

c 0.5~IµF 0.5~lµF 

R lOQ 20Q 
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> 

,.am!M=tt 
Gate Tiggering Characteristics 

..,,.vo,·M=16V I I 
HHlW- f folift~f.Yl.Q 

~ Recommended Gate 
1-1-- +--Circi L'jad ~ine I 

J7/ 
~-- 1 ] 1 
1-r--1 -~Jt.Qftl; Jo·c'I +125:c .H"'-. 

f •J tt,,';;"11'fr{1;';itM<!:d;-l·:.__l.,.-

\ V Shaded area represents locus of 
~ P?ssib_le triggering point from -

z !'I.. t·c1 10 t"\ 
[71 l_ ~PoM=l6W 

5 I H7'- r'SJ.. 
l1 1''}1f';)i~ ~ 

Recommended Gate 

~ Triggering Area 1'--lcFM=4A 

~T~ 
-tl I I 

15 

~ o~ .1J I I 
0 2 3 4 6 

llJ.li!i17'- 1-'ltmE ioF (A) 

PFAV-IFAv cmMil.t Rectangular Wave) 

600 i.l 

· r-t H--t --<--+---<-1-+-..._,__+-1---1- .... ,__ H 
H -· H 
H 1'-- J...j1~lr.>,v-1 

500 -H--+-++-+--1 +-++-H-+--H--+-t-+- - H 
1-+-+++-+--HH--l--l---1--!---l--1...j...j--J.-+--l-..ll17!'.-L'- H 
1-+-+++-+--H--+-J--1--++i/jjjfj ffl ~- '--'-'+-1---l--l.--U 

~ 4oot.tt_t_tjj~~tt.tf±-+12--+0.-j_-;:~~¥17l1-~.1--.1---H-1...H+H...J.H_,H--' 

100 200 300 400 500 

"f'JOJJlll'iil\'.iilt I ,AV (A) 

Tc Max.-IFAV cmMiJ.ll Rectangular Wave) 
HOrr-r-.-.--r-r"~....,.....,.....,...~T~l-T~~~....,.....~ 

120 llllil ~ ifl_ § 
~ b.,...;. 18~" ~o· H 

~ 100 H--+-+-+--~rl'.-!b.."'<~-+'""'!S!-l--IH--~~i.'j:iififfl ~ 
~ N h..N bl 
~ 80 ~ LSI 1SI ~ 
';( l\l l'\l 1'l N 
I 12ol'Sl 180·+---f'"'~+-±±.i H--+++~iilifil60" 90" , .... i1riiff. 
~ 60r-+-+-t-+--1-++-t-++1-+1+--t+-l-l-+1+--l---l---l--+--I--=~ 
;It; 
jl@'. * 40H--t-+-H--+-t+-ttt--+tl--H++--Hl-!--++++--H-l--I 

20r-+-+-t--1-l-++-t--+++-+-il--l+l---1--+l-H---l---1--+--1--l-+i--l 

~~..L...J.--'-.c1oboJ..-1-..w~2ob9LIL...J...L~30~0µ.iH--~40~0,.L.J-LI.l-:!500 
"14:1!!JJlli1tiff IFA\' (A) 

SH300011, SH300F11, SH300G11 
SH300H11, SH300J11, SH300L11 
PFAv-IFAv (.iE~*)J.t Half Sine Wave) 

ooo H---1--+· ·wJE ;t:\....i 
' V-1 

·o !?LLL..Ll,,±00,,.W-'--L,;20±,0,i.--'-...L..l.-;:!30"'°0 1-1--"--'-4"'00,,......._._~5011' 

·"f'J;J/lllilJtmc IFAV (A) 

Tc Max,--bAv (.iE~*)J.t Half Sine Wave) 

ffii.· ,--·· =fW TI 
·j__] 

-A:;J ' .. s:;~ ~"'-! 
b.bJ 

i!)iifll'J 

0 

120 

+--1 

0 bJ 

l'i JS.: 

0 

H 
@iilljlj 60' 90' 120· 180'-· iliillt H 

0 
H -

+--H-
0 

HH ·--H H 
2 

0 100 200 300 400 500 

'l'Jt;Jlii'<fi.Ut r,.,v (A) 

lsurge Max. (:;:f'.;tl~:f.j Rated Load) 

~-- ---t--+-H--++-H-·--+--+----1-1---'...J.-1.+.1 

,_. So~~ 
"" 3000 1-----+--+-+-l-+-++++" ... ,.,--+-+-+--l-++++l 

• :;-. 

~ 20001---+-+-+-1-+-+-+++---+--+-++++-l+l 

10001---+-+--+-+-+-+-+++--+--+-+-++++l-I 

o.__ _ _,__...L........L.....J..-1-...J...J..J...L __ ...L.....-J,=---'~...L..l.--'-!-:! 
1 3 10 30 50 100 

50, 60Hzi!!*X1'!l1Jil-it 1 ? Jvli: (n) 
Cvcls at 50Hz and 60Hz n 
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SH300011,. SH300F11, SH300611 
SH300H11, SH300J11, SH300L11 

~)Lt~g:fit*f tt 
Transient Thermal Resistance (Junction to Fin) 

0.16 

0.14 

1!: 0.12 
--.. 
~ 0.10 
r 
~ 

~ 

0.08 

. ;: 0.06 

~ 
!fl 0.04 

0.02 

~ 

r---

s 

.!-'.'.' .z 
~ 

~ 
y 

H-
0 
l 3 5 10 30 50 100 300 500 lOQO 

Time (s and ms) 

IFAv-Rthcf-•> (~IH~i&: Rectangular Wave) 

00 
..LLl _J_j_J_J_ 

ILil~ 0 

aso· 120· o· ~ 
~ 1"' 120· ilH'.<7):\IH'l' H !"l 

!:::: 

< 30 

j 

~ ~ r..; 
I- Ta 10-cl<". 

20. 
30~ 

iio SOU'. IL 
J..l 60 

0. 
0 0.1 0.2 0.3 0.4 0.5 U.6 

71 :.-fl.!f!;tt R •hli--> ("C/W) 

-soo-

< 

IFAv-Rth<f-•> (.iE!l:t"*-i&: Half Sine Wave) 

' 'wl 

..l. -1-
--"'-

30 0 

_(\_(\_ 
j,,, :b lSO"ilill'.">~{l-,.... '.!'-- ~~ 
1"'- h h ,.... ~ 

Ta zo·c h 
00 30 l:: 

h 40 
50 

60 
0 
0 0.1 0.2 0.3 0.4 0.5 

1ooo§If~~i~~~~!~§~ l-~--
500 ' 

300t-t--t-+-t[L-cfZV--7fl2'.:-+-+-t-+-t-t-i-+-!--l 

Ti-125~5 

3:100~~~'f!l:.~~~~~~~~~ 
.::; 50H-tJ+tt-+-H-t--+-+-H-+-+-H 

l!"l 30t--t7+-+l+t---f-i-+-l--t-i-+-l--t-+-+-.j 

= 110'~--~11=-~taiai--1-ta~!=~ f=:1:=t-- ··-t--+-1-i-+-+--+-+-l-+-+-+-l 
f-·t---t-- -t---+-1-i-+-+--1- -+-t-t-t---1 

31t-ll-t-t-t-i-t--t-+-+-+--+-f-+-+-+-l 

l.'-;:-'-'-,--'-:-"-~..C.,,-'=-'-,--'-C""'--,...,._.L-,,J~~~ 
0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 

llt~·~Jlllilt/£~T Vt· (V) 



~9~~tt~*~~*~-~m~~9A~ 
SILICON ALLOY-DIFFUSED JUNCTION 
HIGH SPEED THYRISTOR SH400L23, SH400N23, SH400R23 
o~~m 
O High Speed Applications. 

• -tt ~!l&nll'lrn11:.'itEE : v FOM} = 800~ 13oov 
-t!" ~iiJG:!!1[£E : V ROM 

• Sfl~llll'l'itint : Io=400A 

• !l - "* 71l~fl'61 
• JIWl'itVIEJ:::l'f-* 
• llli'l'itEEJ:::11-* 

: torr=50µs Max. 
: di/dt=lOOA/µs 
: dv/dt=lOOV/µs 

• ;iR :I: Weight : 480g 

• ii!iiTI'ii;lj';:l<P J.l.;lj';%: Flat Package 

:!fl:k~:Mi Maximum Ratings 

Characteristic Symbol 

-it ;,_,liJlJl!i'l~Jl.11:.'itEE l-~l!iSJQJ..23 VFoM and 
~ J: lf-tt ~iiJi~'itEE 

SH400N23 VROM l SH400R23 
~11l!'.-tt MJl~'flff 1-~~_!00L23 VRoM ( < lJ ;1J& Lt.i: L.<5ms,) SH400N23 (non-rep.) 
TJ=0~115°C -SH400R23 

-------· 
~llli'l11VIE Ir 

---·---
3¥~llll'l11Vlt (_~ffi~rEt) lo 

-tt ~M 1 -it1 !7 1v-tJ-- ~Ym:VIE !surge 
-----

'itVIE 2 ~~r .. i~ 12.t 

Jlll'l'li:l'.i!EJ::jf.* * di/dt 

-tt ~liJlll!fi '7'- r 1l'.:1.J PaM 

:\jZ~ '7'- r 'lt::1J PaAv 
----

-tt ~liJllllfi: ,,_. - r flvtt la FM 

-tt ~iiJi/11¥\ Y - r 'ft.EE VaFM 

-tt ~M~"' - r 'it.EE VaRM 

~it'!i13fffii!!t TJ 

ili!::fffffii!!t Tstg 

EE~1.J Mounting Force F 

Rating Unit 
800 ---1000 ___ v 

--faoo--

950 
11§0 v 
1450 

630 A 

400 A 
7200(50Hz) -----
8000(60Hz) A 

200x103 A's 
---

100 A/µs 
·-----

20 w 
----

4 w 
-·----

4 A 
----·--

16 v 
5 v 

·----
-40-115 oc 

··---

-40~115 oc 
1500±150 kg 

* VFxM=0.5Rated, Tc=l10°C, Gate Sapply (Va=l5V, Ra=8Q, tr~lµs) 

TimMJ!l*•l!E Electrical Characteristics 

Characteristic I Symbol I Test condition 
-it ~liJlllll'l~h'itVIE lFOM and VFoM=VRoM=Rated 
~ J: lf-tt ~~~~VIE IRoM ___ TJ=l15°C 
-tt~liJlllll'l'it!Ellli'T VFM hM=l250A, Tc=25°C 

VaT VFx=6V, RL=6Q I Tc=-40°C r 9 'fl '7'- r 'it!E Tc=25°C 

I Tc=-40°C r 9 'fl '7'- r 'm:VIE IaT VFx=6V, RL=6Q Tc=25°C 
~r r 9 7l Y - r 'it.EE VaNT 

VFxM=0.5Rated, Tc=l15°C iilr 1- 9 71· ,,_. - 1- 11VIE Ia NT 

!l - ,, * "*rl'li ton VFxM=0.5Rated, Tc=25°C, Gate 
~hil4'f"i1 td Supply (Va=l5V, Ra=8Q, tr~lµs) 

!l- "*7*rdl torr IF=800A, VR~200V dv/dt=20V/.us, 
VFxM(reapplied)=0.5Rated Tc=l10°C 

ili!:Mf'm'.VIE lHo Tc=25° C, RL=6Q 

llll'l'itEEJ::::l'l'-* dv/dt YFoM=0.5Ratic:f, T3=115°C, Gate open, 
Exponential rise 

i'IM~#I:* Rth-r DC 

* Junction to Fin 

-801-

Unit in »m 

.==·· 
Cathode( 2) 

JED EC 

E!AJ 

TOSHIBA 3-70C 

I Min. Max. / Unit 

- 35 mA 

- 1.9 v 
- 4.5 
- 3.5 v 

---400 -
mA - 260 -------

0.2 - v -------- -----
5 - mA 

- 6 
µS 

- 4 

- 50 µS 

- 300 mA 
-----

100 - V/µs 

- 0.05 °C/W 



SM2841, SM2041 ~U~~~~-~-~~~~1U~9 
SILICON PLANAR BI-DIRECTIONAL TRIODE THYRISTOR 

03'.l:~Ti:tJltilJ1allm 
O AC Power Control Applications. 

• oJt,Z,jjii~ll.ll::1l!:E VoRM=lOO, 200V 

• ~3\'JJ]fil1lkVfE hcRMSi=2A 
•Tif1ffiFftc~t.,1E, ~1,,f;h,0)7'- 1-~~<:>b 1- Y 7l-C-~-£-t. 

fit"? "Cill!s1£7U~c~;WG~ht-: 21Jaj0) SCR c Vii:Viffl'!l~t.i:;f!M~!§'i' >b -t:, "£-t. 
Trigger voltage, either positive or negative to the T 1 terminal, 

can control the conductive state . 

• r1':J~oi=- ~ O)jfilg11lJJ~, i!Jl,J:J'f;, 11Jl!.g~jfil, 1l\li~g7' 1' "'7- :/ ft.i: ncW::ffl 
-C-~ '1:-t. /Control Applications such as lamp dimmer, tempe­
rature control. static AC switch and speed control. 

• 7' 7 ;r, 7-,,, ~ • oe -11- f%/Plastic mold Type. 

~*~~ Maximum Ratings 

Characteristic Symbol Rating Unit 

-tt ,z,M1rnll::11t.a: 1-{~;~!i--- VoRM 
100 v 200 

-------~-

~3\'JJ]i1111V!E (~;f§:ff!:¥Sz Tc=70° C) hcRMSl 2.0 A 

oJt,{,,j'ifi 1-IT-1~11--1}-- ,;'il[VfE hsM 
13(60Hz) 

A 

10.0±0.S 

t542.54 

1 T-1 Terminal 
2 T-2 Terminal 
:l Gate Terminal 

JED EC 

EIAJ 

Unit in mm 

l.7S 

12(50Hz) TOSHIBA 3-10 

-tt ,z,l'ifi Y- r 11:/J PaM 3 w 
---~--·----

.s:y.;tq 7- r ·~:JJ PaAv 0.3 w 
------ --· ---

1~fttft)lfill_g TJ -25~110 oc 
-----

ilil:1Hffil.g Tstg -25~125 I oc 
~5n1¥-J!f;i:•I~ Electrical Characteristics 

Characteristic \SymbolJ Test condition J Min. J Typ.Max. I Unit 

-It,{,, l'ifil.m ;h, 'ilVlE loRM VoM=VoRM, TJ=ll0°C I - - 1.0 mA 

~1 
-----

+ - - 50 
rY7lY-r ------

~I Gate Voltage 
- - -75 

T2 Voltage foT Vo=l2V, RL=20Q, Tc=25°C ------ mA fl Wit + 100 
r--------

- - -50 I -------

1~1 + - - 3 
rY7fY-1- ------

•+' - - -3 

• T2 Voltage 1--1 Gate Voltage VaT Vo=12V, RL=20Q, Tc=25°C ---- v J:E I= + - 3 -
------

i-1 - - -3 

,irr Y'ff· Y-r1ll:E Vao VoM=VoRM, Tc=l10°C 0.2 - - v 
oJt,Z,Ml1lEE~-F VTM hM=6A, Tc=25°C - - 2.6 v 
f'.il::J'if1ttVlE foo RL=lOOQ, Tc=25°C - - 50 mA 

~:J:!!Vt* Rth-C AC -
I - 12 °C/W 

*Junction to Case. 

Note: T-1 iilliFHc><t-t;;, T-2 Jiffij'f-0):1\!ii~~c:.J: I), riZ!O)J:O)~<::.l:l'n~m!, tg3~~.J!H!l.'.{Et.,"C1,,-£-t. 

+1 

T-2 il:i>E1ltil!i 
AC Supply 

-802-

5!X:;IJJ,;J-it 1' Y 7- f; <7) I- Y 7l-'E- fV'i/X<l) .J: ') fC~:b ~ti,~ 
-t 

+1st Quadrant, Gate Current and Voltage+ 

1-: ~ 

3+: !l'l3lllilll ,. 

3-: ,. 

, +3rd + 



lot-+-+- - ._=+=-ct:'-+- t--+:::-"~is·c~ 
'\~. llOt--

51--1--11--1-l-+-+-+l./"-~~~F--1--+--l--t--+---

1-+--+-l--l-+?~~'-+-+-+-+-+-+~--ll-f-
~ 

;: 0 . 5 >-l--if--+U_-f4f--+-+--l---+--+---+--+--- t--t=--+= 

_, O. 3 H--+J--•-'---"C--1-+--+--+--->---<---1- t-- j--+---
ilt 111 
~ ~ 

O.l.~~==f=t=J=~==f=t=J==t=$\=t$·· -$+-~ l:=:H+---
~·~rh=tl=t=1==1=+=t=t=l==t::=i=1t=-_j=--1==i= 

0. 05>--l-'--'l--i---->--+--+-l--!---!--l--+----+-+-+-+---I 

0. 03->--t--l--i---->--+--+--+---+--+---l--+--l-~-+-+--l 

0 .OlL-,--~'7-'---->--+--+--1---+--+----+--+---~~~~ 
0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 3.6 

1tJ:ta:f'1l'.1±J~T vT (V) 

Tc uax.-IT(RMS) C.iB.t:i:i&:/Full Sine Wave) 

120 

100 

g 
~ 80 

~ 
l!!! 
~ 60 
-1-­
Mi 
ti 40 
~ 

20 

--:--

' 
-· -·-1- - ---

$illiJIJ360' 

~'l'ii!iJIJa1 +a2 

/"''~ ra1 ·~~ 
III I TII 

0 
0 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00· 

~Jb11f.iJt Jr (RMS) (A) 

Ta Max.-IT(RMS) CiBt:i:J&:/Full Sine Wave) 

+- +- -+-1-+-H-+++K~-H-+-H-+--+--1-W 
40,H-++-H-+-H-t-++++-l'.+-J-+--+-H-+-H 

20t-t-++-H-HH-+++++++-l-J'.JH-l-I-~ 

0 0.2 0.4 0.6 0.8 l.O 1.2 

"1i[j(JjiltiJlt IT (RMS) (A) 
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I 
-;; ... 

SM2841, SM2041 
PTAv-h(RMS) CiE5.t:i:i&:/Full Sine Wave) 

3.6 

3.2 

2.8 

~ 
2.4 

> 2.0 
rt 
~ 1.6 
:Fi 
~ 
iii' 1.2 
F.1-

0.8 

0.4 

0 

:[TIT 
i§;ii!if'l=a, +a, 

x~ r··1 
o· iso·us6o· 

-

-;J' 
-

... + ·- T; =l!O'C 
::) -- i/j;;jjif~360' 

- , __ 
- - -

-

--

-- - -
0 0.25 0.50 0.75 1.00 1.25 J.50 J.75 2.00 

~'i'JJ'<li'.iJit IT (RMS) (A) 

;mi!i'~1.bt:J:/i:~~tt 

Transient Thermal Resistance (Junction to Case) 
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Gate Triggering Characteristics 

Vo=l2V 

RL=20.0 
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\ 
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' 
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SM2B41, SM2D41 
riJI..:7.l.HJJI!tif1i 

Pulse Triggering Characteristics 
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l<S l+, 3-l--1-X--1--1--1-l--l-l--l-+++-+-++-++++++++++t-t-H 
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~U~~~~~~~~~~~~~1UA9 
SILICON ALLOY-DIFFUSED JUNCTION BI-DIRECTIONAL 
TRIODE THYRISTOR SM6Blt SM6D14, SM6G14 
O~»lttl:7J$1J~m 

O AC Power Control Applications 

• .-Jt!vlmrnll'f:!tfE: VDaM=lOO, 200, 400V 

• ~?<"JJJfil'l'!iJ<llft: IT (RMS) =6A 

• T, i'tffil+1cf*JL:U:.. j[i.1,,-:J'nO)'/- Ha-0·-c-~ 1-- ~ :lf<:~i-t. Vf.:.,,-cili£~w. 

7Uicf#tiJG~ht-:: 2flftl0) SCR U::J:f:ffi\1,f~t.c~ff~ 'd: <b ·~ i -t. /Trigger 

voltage, either positive or negative to the T 1 terminal, can 

control the conductive state. 

• -1.J)):;t;!Jif!1J>J:lt C<lb%c'i'!i~lfilJll c L -Cl\Ii':l'fll'Jlcii)!:~t~.ht-.:tf:&Jf}~'f-C:{.s'L;j-fl\~U 
j{!j]-\'°'J!lH;f§;;';V· 1 ,,, 7-IC .t 6W>\lfuil., ~:J't. ~Jl;J)ilit.cC.0 rCf1' <:fiJJll<::~ i -_l-. / 

They are intended for the control of AC loads in applications 

such as heating controls, motor controls, light dimmers and power 

switching systems. 

• T0-66 71-~Jl~--e-;. /JED EC T0-66 package. 

Jli:::k:J.£~ Maximum Ratings 

Characteristic I Symbol Rating J ___ _lJ~i_t __ 
I sM6B_l_4___,_________ 100 

-tt lvl1J{~Jill'flfE 1-~~~~u= V DRM ---~~g--=--= V 
~---1------ ----- ----------

~;;e!JjijlTl'.-'<VIE C~:tfl'.'i':l/Jffc=75°C) 6 A 
-------------------------!-------; 

-tt!vl1}'{l-1j-.f !11v-tf--;/'1'1£V!E ITsM ____ , ______ _ 50 (50Hz) 1:=_=A:~:----= 
~/vgif-r•h ~M 5 w 

----1------1-------1------
5[1-J~ Y - r '11 h PaAv 0.5 w 

-------
j<'(-ft$tffil.nt TJ -25~100 oc 

--···----

-25~125 oc 

~~i:tt.J~tt Electrical Characteristics 

Unit in mm 

1. Gii.te 
2. T-1 

T-2 (Case) 

JEDEC T0-66 

E!AJ TC-16A, TB-23 

TOSlllBA 3-13K 

71/-l:-if ~ l'i ACZOC ~Jiffl 
Mounting Kit No. AC20C 

Characteristic I Symbol 
---- -----------

~!v~limh'ilV!E I hRM 

+I 

Test condition 
--

VDM=VDRM 

i Min.! Typ. jMax. I Unit 

' Tj=l00°C I ~-i=-liiTmA 

R1~:_:_·n_~~=_c~-~-~;_o_c __ ll ;-l====j-;-~--~~m-A---
+ 

}9:7/·if T2 Vol- +iGate - VD=12V, 
- 1· 'ltl'i tage -lvo1- - foT 

-
-

1
tage - Vo=-12V, 

R-~~~~-Q ,_T_c:_2_5·_c ____ 1=----=--=----l---~---I v 

-~_l'1v_1--~-r;-. ·-~-;-·r_-_i-_~_rt_EE _____ I ~ :: ~::~::.·d~~J~;C-rc'"25"_C ____ I o:i- I ~ j-~ 
-:-";~-;-·:-~1ft_*L---------~~~: -l-;r oOQ_._T"-'£<'---=~=~-=-1-f r~-;=1~;~ 1~C~W 

+I l+ 
1-- D 7f • .v T2 Vol- - 1Gate 1- Vo=12V, 
- l·mf.E tage .:!=.[vol- !=, 

VGT 

, -;tage Vo=-12V, 
--

* Junction to case and Ambient. 

tl:: SM2B41, SM2D41 co Note(p.802)~$1\~ L -C < t.3.~ ''· 

-805-



SM6814, SM6014, SM6614 

e 
i=: 

~ 
l!!;1 
!iii! 

! 
* "* 
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60 
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~~-;:'-;-'-;;~I-::-'-:,....,_.,..__l.-..L-l..-L-...L...J 
0.4 0.8 1.2 1.6 2.0 2.4 2.8 

Jb\'t~.Y- "itmE icF (A) 
PTAv-ITcRMS> 

Sr-.-------~~~___, 

I- 1E~~lllt 

:: ~n=E-2 
~ 1- o· 180'~\ ~60· . lL 
• 5 • . ~ 
p; . J7 
« 4r---i'-f----+--+-+-+-t-+v-1--1--+-1 
~ I/ i 3 t--t--+-+-l---+--l-r/-++--1--1--+---l--J 

Fl- JI' 
2t-1-t-+-l-17~-f--f-4-+-l--l-f 

r-+--1--vi-.,.-;1--f--1'-T 1= loo·c 
lt--+-i-..L""--_.__.__,_ijJJjf!Ja=360• _ 

o!L X J°°tJ°°lnl 
0 1 2 3 4 5 

!jl!~Jmlltvtf IT<RMSl (A) 

Ta Max.-ITcRMSJ 

6 

.'\ 
l---+---1--l--l--'f--~-l---''i!f;Jjf!J a=36o· 

~ ConductionAngle" 

. 0 !:--L-,,J---'--:-1--L-_L_..L-.,.~~_,..l..--'-_J 
0 0.4 0.8 1.2 1.6 2.0. . 2.4 

E 
~ 

~ 
t( 

I 
-l-
*41 

t 
$1 

,... 
E 
~ 

~ 
J!l;I 
Iii!'. 
{$ 
~ 

* • 

~Jmll'illlli. Irono1s1 (A) 
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tf 11 
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lli'IWili'.EElllf"f VT (V) 

Tc Max.-hcRMS> 
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1--t--l-

1--1--+---+lE~~i/li Full Sine Wave:-="'-dt--,-+-+--1 

t---+--+---<;Jl;Jjf!J = ai +a, 
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·40 

20 

,___.____.____. f ~ 11 
o· 180° '.u 360~f-· --+-l--+--1--l 
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80 

60 
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20 
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!j!!~lifl'lt'iltvtf IT<RMSl (A) 

Ta Ma.x.-h(RMSJ 

--'71fJ~9, i'•J ;<.!8£;(p 

6 

I--+--+- With Mica insulator, Greas'e~-'"--''---'--' 

ie::::t---t----'71 fJ ~ [,, ;1' IJ ;<.!;1£;(p 

~ With iirease 140X1140bmmC7 Jv ~*1i) 
~~~ Y (Alumimum Heat sink) 

~ ~~~100Xl00Xlmm(7Jv~*1i) 
~ K~~-(AluminiumHeat·sink) · 

o.,.._...__.__.__.__,__.__._~~l\'~~~.__.._.i.~ 
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~i.ltwMli:tM~M: 
Transient Thermal Resistance (Junction to case) 

~.4 OII 

'€ 4.8 e. 
J. 3 2 ..... ~ 

rz 
..... 

P' 
0 

0.001 0.01 

k 
l2 

0.1 

Time (s) 
10 

3. 6 ~~..-....--.---,--,...---,-,--,--,,-,--Tl"'""T):-, 
\. Vu=12V _ 

1--+-*-rs,:-+-t--f--+-t-t---t-/-tRL=200 
3 .41--l---J.--.:'>.J.--1--+-jc---f-+-++-+-t-iH 

~ ... b. 
:!;? 3. 21--i--l--!-µ.~.+--+-i-+-+-+-lr-t-ll 

'r.,,.VGT 1±, 3-
J±! ., "h.. 

3. 0 l-+--1--+-J--i-~"'.ct--+-J-t-+--J-----t-J 
~ I 1'_ 

~ : 2.81---1--l--!-+--+--+4:+-+~~~T~-l;-t-ll 

i I " 
2.6 !-l-l-~HHr-;1++-t--t--f"<;"'l;:th-tl 

bJ 2.4L-_L__L_J_L._.J_~,~.,tJr-f-:-...l---;f;:;o--'--;8~o~-:;::100 -40 -20 0 20 40 6 
;\11.i'l\.~ Rated point 

tl<il-l!Ei:l.!l!'. T; ('C) 

foo-TJ 

6o~-.---.--,.---r--ir-.--,.--.--,-rR-L'=-t~oorn--r 

1---l---l--+-t---t--t----t-r---r--r~--f--+--

50 ~+.4->.-\+--+--+--f--l--t-t----1:---t---t---t--t-J 

] 401--+--+~-:io...-t-+--+-t-+-+--+-t--r-t--i 
"L 

I 

Oi--+---J---+-f---f---J-T1 -f---J--t--t---l-l-J---; 

SM6814, SM6D14, SM&Gl 4 
J ~JI- 7. . .a ~Jll~~·li 

Pulse Triggering Characteristics 

lOO 1l~~~~ll~!!§f;v~u~-~-1I;2vr=~tR 
50 b RL 200 :b 
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.~ ; "\ JJ]] I 
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SMl 0014, SMl 0614 
~~~~ttft~~-~~~~~~{~A~ 

SILICON ALLOY-DIFFUSED JUNCTION 
BI-DIRECTIONAL TRIODE THYRISTOR(TENT ATIVE) 

o:sc~t1:nt1J•m 
O AC Power Control Applications 

• --l:!"A,Jil'{llJlll::'iilEE: VDaM=200, 400V 

• ~3\'JJ~ftkiifE: ITcRMS)=lOA 

• T, *ffiEf-tc~ LlE, ~1,,-?;h~ .Y- I- fa-%-C-ib I- !J :ll-C-~ "ii". t;t., "C ~ :slE 
JJJtc~~~:ht.: 21191~ SCR c ViU:tll'!J~t.i: ~ Ul5 ~ iu i;i "ii". /Trigger 
voltage, either positive or negative to the T, terminal, can cont­

rol the conductive state. 

• -lil!:ffilJm~t:t i.:~*•~~m c. c--ciem~tcl"!lttt~:ht.:if&%~.::r-e&*1'!fllll 
m~~~~7'1 ,,,-rtcJ::7.>~ilffi.. ~:J't.~~t.i:c-tc!A<fUm-e~"ii". /Th­
ey are intended for the control of AC loads in applications such 

as heating controls, motor controls, light dimmers and power sw­

itching systems. 

• T0-3M-f!ll~-C-i". / JEDEC T0-3 package. 

:at::k~*& Maximum Ratings 

Characteristic Symbol Rating Unit 

-it Iv lifWllJ: 'i!IE 
l SM10D14 VDR!I 200 v 1SMloG14 400 

~~~1tkV!f C.lli*1'!:3tilitTc=75°C) ITcRMS> 10 A 

.JtA,M 1-lf'1 !11lr1J"- v'ii[Vlf 1Ts11 70(50Hz) A 

-itA,M¥- l-'!11J Pol( 5 w 
f~W- I- 'il1J PoAv 0.5 w 
~$llil.Jl: TJ -25~100 oc 
f*#iffil.l.i: Tst~ -25~125 oc 

lll:sn~~M: Electrical Characteristics 

Characteristic j Symbol Test condition 

-it,\, lilttli.t1:11'.ii!E loaM VDl(=VDR!I 
TJ=l00°C 

~+r 
VD=12V 
RL=20Q s-~1_, 

IoT Tc=25°C !- !}'fl• .Y-1-'Qi;Vlf 0 +~- VD=-12V >-(!)-
~-~- RL=20Q 

Tc=25°C 

H + 1 + Vn=12V 

H 
RL=20Q 
Tc=25°C !- !J il . .;' - !- ti.EE ~ + ~- VaT 
Vn=-12V 

~ 
,2:lH RL=20Q 
~- Tc=25°C 

i1Pl- !J -Jl ·¥-!-'!IEE VoD VDI(- VDRI( 
Tc=100°C 

-itA,JiA~r VTM IT14=15A 
Tc=25°C 
RL=lOOQ U:#'m:V!t IHo Tc=25°C 

~~~* Rth-C AC 

• Junction to case 

-808-

Unit in mm 

~ 
'-! 

c=~ii=l=~=~c____\.~ 
"! 
0 
+I 

"-----==-----1•~ 

l. Gate 
2. T-1 

T-2(Case) 

JED EC T0-3 

E!AJ TC-3, TB-3 

TOSHIBA 3 - 21 

7 !!-!!"'/" Y t:l: AC31A <!.-ii'!if!J 
Mounting kit No. AC31A 

Min. j Typ. j Max. j Unit 

- - 1.5 mA 

- - 50 

- - -75 
mA 

- - -50 

- - 3 

-3 - - v 
- - -3 

0.2 - - v 
- - 1.6 v 

--1 
- - 50 mA 

- - 2.0 °C/W 



R.:iJJJ1*¥1i 
Gate triggering Characteristics 

lS Vo=12V 

16 RL=lOOO 

i>'i'P.~'r'-- ;·~int icF (µA) 

1.6 2.0 2.4 2.8 

Dj.'f.~\'?'- c 'oi.'.iAt icF (A) 

PTA v-hcRMSJ 

I 
I/ 

Transient Thermal Resistance (Junction to case) 

'2.8 

2.4 

~ 
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.,:- 1.6 
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);!;! 1.2 
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m< 
1'00 0.8 
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V1 
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Ill 
0.1 0.3 

.. 
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~ ... ... .;;. 
;::::: 
~ ... 
" ., 

1.0 
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SMl 0014, SMl 0614 

O.l~Dm-
0.05~ 

0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

11J1<~ill:m1rr vT ( v l 
Tc Max. IT<RMSJ 

HOrr--r--::::;7":'":-:----_:_-----

120 ~u!~; a7~·:. .R~ ra·l 
I--+-+ Conduction Angle -'.]_ \ 

~ 100 t-t-+- --=oi:-• ..__,,.,1s=o·~\-+Jf-~: 

~ 'I-I- 'V. 
'lil 
~ 
1'( 

I 
~ 
{$ 
~ 

I 

100 

50 

30 

10 

5 

3 

80 

i!JJijlj = 360" 
60 ·Conduction Angle 

40 

20 

00;;--~~2:;---'-~47---'-~6,--.t._~8L._.L_Jl0-L_ll2 

~J)J)ii!j1'[fitiJIE h<~Ms> (A) 

/~JL-A.R.:iJJll!M'tt 
Pulse Triggering Characteristics 

Vo 12V 

3 5 10 30 50 100 

7'- '},.)p<1v1-~ t. (µs) 

300 500 



SMl 0014, SMl 0614 

3.6 

3.4 

~ 
1,.. 
1~ 3.2 

J±I 
'llli' I~ 3.o 
I I 
!~ 

~ 2.8 

2.6 

2.4 
-40 

~ 

is. 
~ 

- 20 

!'-.,. 
~GT 1±, 3-

~ .;'h 
I ~ 
I !SJ 
I "' J_ 
l 

1A 0 20 40 60 
];ll.;f(!}.<!l: Rated point 

:Jl'l~il~il113!'. T; ("Cl 

Irro-TJ 

Vo=l2V 
RL=20fl -1 

" ~ 
~ 

80 100. 

50 !--t-'<+-"l-+--+-+--+--+--+--+--1---.,1--1--+--I 

< 401---+--+-'\l--P~,,1--+--+--l---l~+--+--l---l~+--1 
..§, 'b,. 

j 30t---+--+---+---'l--'+1"--IP.....i::---+--!--+~+--+--!---I 
I T-t--N l;5 

~ I ~ 
~ 20t---+--+--+~l--+--+-~1 +--+--l---l~+--+---+--l !i!S I 

I 

lOt--+--t--1-~1--+--+-~1 +--+--+--t~+--t----+---t 
I 

O~~~~~~~----,r1 ~~~~~~~~~ 
-40 -20 0 20~ 40 60 80 

:!\\;f(!}.<!l: Rated point 
100 

~ii-$11.11.l\: T; ("C) 

1001---t--,-t--l-~!--+--1---1---11--+--!--l---11--+-~ j ~Tl-

~ 80t---t---t---r1 ~--t-.1 ----'~......,-=-+-t~1--+--+--+--+--1--1 
" foT l+, 3- ~ 

201---+---+--+~l---!--l--++--11--+--!--1---11---1--~ 

I 

~4~0~--~20:--~~0~~~2iJAl"c..r-~~40:--~760:--~780~~l~OO 
'!lltll:i.\ Rated point 

:Jl'l~l111ilil3!'. T;. (°C) 

-810-



~ IJ ::i:,,ttft~~~~jffi!ll7;raJ'f:t;( IJ :A$' (TENTATIVE) 
SILICON ALLOY-DIFFUSED JUNCTION Bl-DffiECTIONAL TRIODE 
THYRISTOR SM30012, SM30G12 
03'l:jjl!l:tJlli!J~m 
O AC Power Control Applications 

• 1'tA-ilJ{~Jl!l:t!UE: VoaM=200, 450V 
• ~~]lill'.kVfE: ITcRMSJ=30A 
• T, Pffil'ftr.ml L,iE, ~1,,"".);h,Q) 7'- r ~f}-e~ r Y :!l<:~ 'ii". :f!E-:> -c ~~ 
?Utr.~ifde~nt-: 211JQ) SCR l: v'lffi'tlt~f.t~~~ -.a- ~ t> j: -t. /Trigger 
voltage, either positive or negative to the T, terminal, can cont­
rol the conductive state. 

• ~2'.~JllJ.ffltr.l;t SM30Dl2-L, SM30G12-L ii;~ I) ~i'". /For operati­
on with inductive load SM30D12-L, SM30G12-L 

:ft:k~~ Maximum Ratings 

Characteristic Symbol Rating Unit 

1't A-ilJi~lW::'ilEE I SM30D12 VoaM 200 v SM30G12 450 
~]!Jim'. ,.i, VIE (.~1f1~7Jill) ITcRMS> 30 A 
1'tA..,ID'( 1 -lJ-1 !/Iv" -+J-- ;?';IVfE hsM 240(50Hz) A 

1't A.ID'! '1' - i- m 1J PoM 5 w 
3¥~ '1' - r 'i11J PoAv 0.5 w 

---
~fti!MliII.~ TJ -25~100 oc 
W:f?&I!t Tstg -25~100 oc 
~#vt r 1v !I TOR 50 kg cm 

•5U~~·li Electrical Characteristics 

Characteristic I Symbol Test condition 

-l!t ,z, ID'i:tmn mvtE IoaM VoM=VoaM 
TJ=100°C 

+ + Vo=12V 
RL=20Q - - Tc=25°C +v - Vo=-12V <ll !>I) -

H -ro RL=20Q .... 
-0 Tc=25°C 

r Y :!! '1' - r 'illE ~ -> VaT Vo=l2V + (!) + RL=20Q 
~I 

.... 

~I 
- Tc=-25°C 

Vo--12V 
RL=20Q 
Tc=-25°C 

~11~ 
Vo=12V 
RL=20Q 
Tc=25°C + (!) - Vo--12V 

~-H -
~-

RL=20Q 
0 Tc=25°C 

r Y :!l '1'- r 11tvtf 0-> - IaT Vo-12V >+ (!) + RL=20Q 
If-'..' 

.... -ro - Tc=-25°C 

~I~ Vo=-12V 
RL=20Q 
Tc=-25°C 
VoM-VoR.M 

;l~r Y :!l?'- r'illE Voo RL=lkQ 
Tc=l00°C 

~A-Jill11JE~r VTM hM=50A 

Cif;!;!f. * 7 :ttt~'m'.JEJ::Ji'.$ dv/dt VoM=VoRM 
Tc=l00°C 

~Vftl@;!f. * 7 ~:l~llEE.J:Jf.$ h<RMSi=30A 
(dv/dt)c VoM=VoRM (SM30Dl2-L, SM30G12-L) Tc=65°C 

f*~'llV!t I Ho RL=lOOQ 
Tc=25°C 

l\i!!m;#i: * Rth-c AC 

•Junction to case 

-811-

Unit in mm. 

,.. . ii~ Gate 

1.8¢±0.3 

fllE:pJ--.- ~ 

J!I 
JED EC 

EIAJ 

TOSHIB.A 3· 12C 

Min. Max. Unit 

- 5 mA 

- 3 

- -3 

- -3 

4 v -
- -4 

- -4 

- 50 

- -75 

- -75 

mA - 80 

- -120 

- -120 

0.2 - v 

- 1.45 v 
30 - V/µs 

5 ~ V/µa 

- 80 mA 
·-~--

- 1.0 °C/W 



SM3001 2, SM30G12 
Note 1 T-1 iil/ff-K.Mi'"o T-2)4fflf-co:lIDiM:ICJ: f), Tr~ 

ll)J: '.HC~l~~ • ~3~~~~!11.}EL-Ct.»ii'". 

T-2 

T-1 

(1 +) .iai!l!I»tt 
Gate Triggering Characteristics (1 +) 

t-+-t-;: 
t-+-t- ~ 

"' t-t-+-1,;; 
~I±! 
t-t-+-1 ~ 
1-t-t--i-;-

4 (--25'C) 

t-+-+-1 \-. 
t-t-+-11it 

o L:; 25'Clc-r ~ J 0 -/-+---t-y $ 

: ~·t-"~t---f--+~--«~-r--r11~-'tlr.t-'Tr--fr\l!'.-!r~--ri_c,r·-(mrA_),.--.--1 

0 40 80 120 

II<' 8 ('\-1--1--1--1--1--t--l--l--l--l--+-l 

~ 6 j~~-11-+-+-+--+-+-+--'l-+-l--l 
i 4 ;n < IH~~E?i:i!fil"'-:+-+-+-+-+-+-+--1--+--l 

. !':;; 

< 
,.. 

~ 
~ 
tl\!l 
--< 
tJ 

P_refered_,~,a~ Dr}'ve JAre,ila .-,J.-,+-+--+--+--e-i>---1 

: 1~~--+-+-~-l-+--+--+-+--1-t--
0 0.4 0.8 1.2 1.6 2.0 2.4 

300 

100 

50 

30 

JO 

1!411.~ 'T- I· 11Wl icF (A ) 

h-VT 

·f-- ··-

Sf-+-+--+-+-+--!l--+-+--+--t---+-1 
f-_l-ft---lt--+--+-·-1---t--J'-- --+-+- --

3 f--JH-J-f+---j -+-1-·+--+--J.-+--+-+-

1.0 1.4 1.8 2.2 2.6 3.0 

-1!-,.\,lifi'lltlHifT VT (V) 

~,;;;.:~w. 

ol" 7 ~kill\ 1!Lf:EJ::>l-if (dv/dt)c 
I 

, 
~if~[';~(F. I 

·---!,~-'-~4-~-;.-~~'~-

/ : 
I 
I 
I 
I 
I 

/,Z1JruJ<t1''7-? l 
:iilltlt'~ifit : 

(1-, 3-) g~/Jl~~1i 

i;ih<flHi7ltli\'"'jflj'il;'.llt 
int"' fJHf1r.11lti1Utli: "' 
fiJ:f§ J: I/ 0 -90deg 
j'!Jt ,_ ·1·. 

rn!"1J: ·j 1:'1"711i\'l:i!jj 
iltfft ifrC : J~ (/) 11!8?. n··~11 
1Ja ~ tt £ ·t "'.tll:ff.l: # 
~i.l'!Jlr,H:>i<.z <>I:~;; 
ifri'.-~~XL. L1•cl.tjj{ 
·rrii!'>il;!!.i'<>:::1::;,'j, 
I) £·t. 

ii/! !ll "lllli\l.t (dv/dt )c 
tn>1:" <> .i: i ::l'iGi~ 
< !!~ ''· 

Gate Triggering Characteristics (1-, 3-) 

60r--,---.~,E~~r·_1:..~t~illic.~-1r--.--~rilli--.,.f.!J-:3'6-0T'--;,r-r-<l--i 
1-t-+-- Full sine wave I-' . __,__,I--,.,/ 

.L __ ~l'f,jifljfj = .,1 + .,2 Cond~ct1on Angle L 
5o J---t---r-Conduction Angle V 

~ 40 :=:= ,~l r"'l L y ~ 
·+- .{ ~ I t--t--~;7---¥--+--+--i--+--1 

~ 30f--+- -0· 180",l }360' ~ I I 
~ - ' - ·v J...,...,__.,.., --+---+---+---+-->----

~ 20 1 y I I I 
JO I- . ~J..,--- +--1--+--1--:--+--+--<i---r 

oz l J.~F 
0 10 20 30 40 
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To Max.-ITcRMS) 

no ,-,,..,..--,--,--,_,--,.....,.--,--.--..,.....,__r------~ 
j .JE~Y:~illi B'ull Sine Wave 

1-1-t---+--+--+--_,_,>-+--+--+--+-+-t 

~n 
~ 90 1-+1-+--+)'.-P~+--1---+-+-+--+-+-4 0'180'\]/ 360" 

ll!! ~ Conduction Angle=a1+a2 

~ t-+1-+-+-+--l-+--~1-+h_,..,_-1-~illiffJ: 360" 
( ~ Conduction Angle 

~ 701-+-+-+-+-+-+-1-+-+-+-+1'-+'i::,."V--+--r--l-+-i---+--j 
~ 1' 
-I[ 

-~ 

50' t---t-+-+-+--l-+--t-+-+-+--+-+-t-+-l--+--+-+-t---1 
I 

0 10 20 30 40 

~Jl'JJii!i°itl\tlilf. hmMs> (A) 

lsurqe Max. (5E;ffi~f.j Rated Load) 

J 150 f---+--+---!-+-+-++++b..-"" ........... ~-+:b,.-~---1-+-+-+-H 

: ~ ;:, 100 l---1--t--+-1f-+++++---f---+--+"l-H-t-H 
I 

*' 
501----+-+---1--11-1--.L..L+-l---f---+--l--+-H-H-l 

o'---'--"---'-L..L.L..LJ...L __ '--...J:---'--=':-'-"-L.L..J 
1 3 5 10 30 50 100 

50Hzii!Llicf:flJJU"t .{ 7 Iv~ n 

100 ~l-~~~--+--1----l----l---+--+--+---t--l--l--t--1 

1 SOl--+---l-4~~-l--+-+---l--l--l---t---t--1--1 
~ 

201---1--1--l----l-+--l---+-+-lf--+--+--+---t--1 

OL__L-1--L--1'--.L--L__L-!-:,..-J'--:!-::---'--;!-;:--'--;;: 
.-40 -20 0 20 40 60 80 100 

A 
m~.\'!: 

Rated Point 

SM30D12, SM30G12 
Ta Max.-ITcRMSJ 

(:li:!{~'/!7 -1 :/ VG-236ill!Jf]~)(Heat Sink VG-236) 
150 

"",_ilj"._. l-ii!i-ljlj-a--l=-36-+0'--+--+-i!J' +ii!i-jlj+a-=+-a--11+ a' .• x.14-a1J r a,l 

,--. 

e .. 
!-< 

'i!\ 
~j 

m 
Iii!( 

i.'4J 
;!!;; 
ii 
$! 

Conduction Angle { -'-
1 

100 

50 

OL.....J.___J___J_-L-L-1.--L--'--~'::--'-~_.___.__-'--7:---' 
0 10 20 30 

~Jl'JJii!i'l!t'iltlilf. IT<RMS) (A) 

J \'JI- A.¢.\ ~t.f'I! 
Pulse Triggering Characteristics 

so~-----.---.~~~r----,-----.--.-,-~,~,-,-,-,.,... 

t---+---'__,e-+-+-1-hH----+--+- Vn = 12V 

30 f----+--l-1'-1--+-1-+-11-1----+-+- RL = 20!1 
Tc=25'C 

~ lOt:;::==::t==t==l=!::t:t:t:/:1=:=::::/:=::j:::=!=::j::j::::j::jf:ti 
> ~l\:ic---+---1--+--+-H-H-1---+---+~'-+-HH-H 
- f-1---1--f--f-+-l-+-+!-+---l--+-~-+-+-
t r~~T"1c---1--1--1--+--1-~1-1-+-·---1-~--r--r-t-t-1H-1 
·~ 51---~-T---+--l--1--+-+-+-+·H----+---+----+--t-+-++-'H 

~ 
31----~,·-

~ -

'['Yp. 

~ lL__l__J__l_lJ_lJ.ll _ __J-=:r:::Jt:±:±:bld:J 
1 3 5 10 30 50 100 

'l'-1-J..:h,<Jv='-'i'f.i tw (µs) 

( ~;)o -( ~~ )0 

1'-~-'--'---L--''-'---'-'-'-'---1--~~~~~ 
0.01. 0.03 0.05 0.1 0.3 0.5 1.0 

~li!L~W.illiLI::JI-$ (di/dtlc, (A/µs) 
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GU-3A, GU-4A, GU-5, GU-6 
0 .liUDclo J: nt=:*6f.!1:*6lbll~Ji'J 
O For Single and Three Phase Shifter Control application 

• )E11.EE1fi!I~ Fixed Voltage Reguration 

• )Eflfi!E11l!J~ Fixed Current Reguration 

• -'E- - 911fllJ~ Motor Control 

• &t€t11i!l~ Temperature Control 

'l!l~HE.l*fM: Electrical Characteristics 

31.:ii!E.A:1J1!.EE mliBl~ t1t:1Jm:1<:1 lfl:1J*lt 
:m AC Input f Power Output Characteristic 

Type 
Phase Volt. Dissipat ~:liZmEE mm-mVIE/,.{'t-;7,~fll 

(VRMS) (Hz) ion Va( open) Io (short) tw 
(V) (V) (A) (ttS) 

GU-3A 
3</i 200±10% 50/60 9 25 I 0.6 100 

GU-4A Min. 

GU-5 1</i 100±10% 50/60 3 25 0.6 100 
/200±10% Min. 

GU-6 3</i 200±10% 50/60 9 25 0.6 100 
Min. 

Note lfj)J,.{Jl.-7'lBtW Output Pulse waveform. 
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~}§ 
case 

GUC-1 

GUC-2 

GUC-3 

it { IJ A$' JIPf- "'.:i.= '!f "' 
GATE UNIT FOR THYRISTOR 



iJ"1 IJ :A~ }fl1<JL-7. ~?:;;;A 
GATE TRIGGERING PULSE TRANS FOR THYRISTOR 

• :lli!:z-it 1 1J ;;<.. ~ m .A 1v ;;<.. " 7 :/ ;;<.. TP-u-vJ~:ir~. i:J:sfBO) scR :M .i: v: " 71 

7,, ?0)7'-" 1- v :1fm~~1v;;<.. 1- 7 :/:A-Ci". *ftc:.~'l!iEEO)@Jnrc:.ibilf!ffl<: 

~ o .i: ? rc:. i.okv O)iT#EE~~"':> 'L:M IJ. '111±1~1t. 7 1J :/ 1- ~Jf.l c L -c !::." :/ 

~ 1 7'tc. L 'Li6 IJ "3:i". 

~~ Specifications 

Characteristic Symbol 

n 
-----

Rd 

Io 

~1 :/ti'?~ :/ ;;<.. (lkHz) L 

Rr 

Er EE (~~~-?"-:Af"'i:MH~ 
~_Jt;~lm<--------~1'~--~• 

ill!ffl &li'.f/ilm Tstg 

Mi ~ CTll Circuit Diagram 

2 11~ 0 °: :Jo ~ ·~ utput 
04 

• 5 

, E. 

Rating 

1 : 1 : 1 

1.2Q Max. 

lOOmA Max. 

5.0m.H Min. 

1.0kV DC, 250MQ Min. 

1.0kV AC, t=60sec 

-25~so°C 

TP-l~{lf!Jf.l Lk.&ffi11i!.l~ht.Jf.l@ln171J Applications for TP-1 

O.Si' 

LJ 
1 2 3 

.. ::t:t.L 
·H+ 
6 5 4 

TP-1 
Unit in mm 

(a) U J T ~{lf!ffl Lt..:{ftttl$1J~@ln Phase shifter control Circuit of using UJT. 

113195X4 

6.8-
15k0 

100- s 5 
2oov 1 23 

1K3195x4 2SHl3(2SH14) 
r--'--r-w.IWl--r-~-r--~--. 

6.8-15k0 

c b) 1- 7 :/ ,_;, ;;<.. ~ c u J T ~ilf!m L t.::~f1J~{ft*El11i1J~@ln 
Phase shifter control circuit of using UJT and Transistor 

2SA500 2SH14(2SH13) 1N3195x4 2SC373 2SH14(2SH13) 1N3195x 4· 5M.O. 2SC373 . 2SH13 

3k.O. 5000 

100- 18235 
200V 
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TP-1 
2SH14-R, 2SC513&TP-1*11%ttlfi:t.J4~'1i 

Output Characteristics 

UJT(2SH14-Y)&TP-1*11%ttlfi:t.J~t!I: 

Output Characteristics 

20 

- \ 

30R:: 
24f---t-+-

o. os. L-'---'-'---r-'-m'-'-n'------J------J--1-'>--l-++++ 1 
'IIIIII Vnn c=P:v-+-f-+-

0.033 S I lO ...LLl..I. 30 50 100 300 500 
:tlllliiiiJll. IL (mA) 

-816-

I- IJ tf.y' -( :;t- ~1S2093&TP-1*11%ttlfi:t.J~t!I; 
Output Characteristics 

30 

0.5 

0. 3 
2 

I I ft>lt~J 
::: ~! IT -

~~!·· AC CJ-~~ 
TP·l 

RLJli]ll<';j\:fili (il!J5EJ[i]llf) 
I 

=m J_ :H 1=nf I 

10 30 50 100 300 500 1000 
~f.i'~iitf IL (mA) 

UJT(2SHW-G) c!::TP-1*11%ttl:fi:t.J~t!I: 
Output Characteristics 



J!5i!f 7. ':1 "Y 'J 
RECTIFIER STACK 

1S1890·2C2-1S1892·2C2, 1S1890·3A2-1S1892·3A2 
1Sl890-482-1Sl892-482, 1Sl890·6A2-1Sl892·6A2 

•.JtA,iifl~'~EE VRM=600,800,1000V (l*r~1B/per cell) 

• l±l::fJ'fm'.Vlt Io=l.2A C 1 *r~ fJ /per cell) 

~:k~~ Maximum Ratings 

'$i'f-lt A, 1±1 JJ'ftPIE .JtA,iifl-V-- v'mi'!IE 
['1] ~ iiflili!:-m'.EE Io(A) lsurge(A) 

Type VRM 
Ta=50°C 

circuit (per cell) EJ~Notel 
1 cycle [ 10 cycle (V) Free 

convection 

1Sl890-2C2 600 
1Sl891-2C2 :::r- 800 2.4 60 27 
1Sl892-2C2 .lji;f!J-t: :/:51-Jt o/ 7" 1,000 

1S1890-3A2 600 
1S1891-3A2 EB-: 800 3.6 60 27 
1Sl892-3A2 ~tJ'l~lBl 1,000 

1S1890-4B2 

-¢' 
600 

1Sl891-4B2 800 2.4 60 27 
1Sl892-4B2 ~;f!l7°lJ,. v 1,000 

1Sl890-6A2 

·a& 
600 

1Sl891-6A2 800 3.6 60 27 
1Sl892-6A2 ~;fB~ll!l 1,000 

Note 1 Jl?i;V\::t<> J: 'Cflt*~Jll.1"1/ Resistive and Inductive Load 

Nort 2 ii#ffft--t~-ciii!ffilcv:}; J: lf~5J1J-< - Y -eOO:if; vc ;i; t:> i--t. 
ltllil'filt:~- ~ 5J!J 

Terminal Symbol Color coding 

IE(+) '#J; Red 
~(-) 1f Blue 

3'1::vtt:C~) J.'ilt Yellow 

it Jli: 
1. ?G::li~{.lJQ)~1ff:J:f±ljJ'\lltVft:~60%lC.-fVf-C ,::.'{l!'.Jft \ f!_~ \,'o 

2. 3'1::Vlt:A.JJ1\'.EEft 2 ff',·Q)-1}-- v'FIEE~~),f, L -c ;!; f) -:t--t 0 :?!:-? -c 2 fg-J;),J::Q)-1;1-- v961'.il'7;if\~}1,7.i~1t"f:t~Q 

3. 

4. 

5. 

'i[,EEQ)llfi!~Ji'll<:.t.t 7.i J: ? l<:.~ff>a:)jjlif±I L -C \ t!.~ \, 'o 

i1I7Ui t.:f:t:~HU~flJQ)~1fft/~ 7 :/-V-->a:~,~ l: L i"til'-t:-Q)~1f-c:·t'.AE1%mo~8o%-efil!:tt L -c < t!.~ "'o 
:1ix:~:WiJ~:Il1;i1[1U.t 7.i J:: ? i<:.J&Hft-C \ t!.. ·~+. 

1:U*l4J.Zi~R t:> ;illl~Q) J: 1. -:!bJrfr•cl!XHvt-c < 1.:.~ "'• Wrl-l Lt.:J.;JijJW1c~m--t z,~1fwr1t1cm~llfil.~1c .:.·tt'.I!: < t!..t5" '• 
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3G2C2,,_,,3N6A2, 6G2C2,,_,,6N6A2 
l2G2C21W12N6A2, 25G2C2,,_,,25N6A2 

• ~A,J!li~fitVIE: V&M=400,600,1,000V ( 1 ~r¥B/ per cell) 

• l±l:1J1'1Vft: : lo=3~25A ( 1 ~T~ I)/ per cell) 

:§7':~*3 Maximum Ratings 

~r~A,J!li 1±1 :1J'm:VIE 
Type @) ~ ~-EE lo(A) 

Circuit per cell Note 1 
V&id(V) Ta=60°C 

_w2c2 ___ 400 5.5(13~) 
3J2C2 Fig. 1 ---600-Free 
3N2C_2_ ---1000-- conveetion 
3G4B2- 400 
3J4B_2 __ Fig. 2 ---60o--

~ 

3N4~ ---1 OOo---c 

3G3A2 8 (13~) 400 3J3A._2 __ 
Fig. 3 ---660-Free 

---sN'3A----Z-- -
convecti~ 1000 

3G6A2 - 400 
3)6A2-- Fig. 4 ---600- ~ 

31\f(iA.2- 1000 
6G2C2 400 12 (El~) 
6J2C_2 __ Fig. 1 ---600-Free 

6:N2c2-- ---1600- convection 
6G4B2 ____ 40_0_ 
6J4B2-- Fig. 2 600 ~ 

6N4B2 1000 
6G3A2 ___ '.!_00 __ 16 (El~) 
6}3A_2 __ Fig. 3 600 Free 
6N3~ 

----·~--

1000 convection 
6G6A2 400 
6}6A_2 __ Fig. 4 ==}oo ~ 

6N6A----Z-- 1000 
-UG2C2 400 22 CE!~) ------12J2c2- Fig. 1 600 Free 
12N2C2-:- --1000- convection 
12G4B2 400 -----

12J4B2 Fig. 2 600 ~ 

12:N4ru- ---1000-
12G3A2 400 "28('."§~) 
12}3~. Fi~. 3 ---600--Free · 
12N3A~-- 106&- -convection 
-i2G~- 400 
12}~ Fig. 4 ---600- ~ 

--r2N6A2- 1000 
25G2C2 ___ 4_00 __ 50 C5!1i1!i!J~~ 
25J2C2--_ F ig.1 600 - 3m/s) _ 

.. 25N2~- .. ,1., " 1000--Forced Ail'· 
25G41~2 400 

25J4B2- Fig. 2 ---600-
~ 

25N4~ ---1000-
25G3A2 __ 400_66 C5ili$11~~ 
25J~ Fig. 3 600 3m/s) 
25N3A2 --fcicio-Forced Air 

-25G-6A2 
400 _______ 

25}6A2-- Fig. 4 ----660-
~ 

~N6A_2_ 1060--

Note 1 gm;:,to .J: V:ii*~Afilf 
Resistive and Inductive Load 

~A,J!li-it- :,/1l[VfE 
Isurge(A) 

1 cycle· I 10 cycle, 

90 57 

-----
~ ~ 

-------

~ ~ 

-----
~ ~ 

200 127 

~ ~ 

~ ~ 

~ ~ 

-----

300 170 

~ ~ 

~ ~ 

~ ~ 

600 280 

~ ~ 

~ ~ 

~ ~ 

Note 2 i41ffli."t-"'.-C)tffi!Tifc!-l}:to.J:0:~2U""'-!t'"t:OO~L-C~ IJ ~"t. 

!i~A.~':1? 
RECTIFIER STACK 

l'41ffll~-lt ~ jlj 

Terminal Symbol 

IE(+) 

A(-) 

3'tVIE C ~) 

Color coding 

tJft (Red) 

lit (Blue) 

j!l (Yellow) 

:5¢.~~& 
Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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"It ..( IJ A. $7 A. $7 •:r ? 
THYRISTOR STACK 

SF16J2Hl"""'SF300J2H1 
SF1602Hl"""'SF30002H1 

0.¥1ft3t~'rl:t.1*1J1flllm 
O Single Phase AC Power Control Applications 

• -it Iv .f!lG.U!'ltEE : 
: VRM=60o,12oov ( 1 ~r~ IJ /Per cell) 

: lo=16-300A (1 ~r~ IJ/Per cell) 

11:*'.IE'.~ Maximum Ratings 

71 :/lltEE *r-ttA.-J!Ji 7 1 :..::'llVIE IRMs(A) -tt£!!A-lf'-y'i[Vft 
ilf!ftfEVRM 

Ta=60°C lsurgo (A) 
Type VRMS (V) 13 ~ \ ~11i!J~~ 

1 cycle \ 10 cycle (V) (percell) Free Con- 5m/s For-
vection ced Air 

SF16J2Hl 220 600 

SF16Q2Hl 440 
16 

1200 
27 135 85 

SF30J2Hl 220 600 

SF3oQ2Hl 440 1200 
32 59.5 600 330 

SF50J2Hl 220 600 

SF50Q2Hl 
49 101 1000 740 

440 1200 

SF80J2Hl 220 600 

SF80Q2Hl 440 
82 

1200 
155 1600 1300 

SF150J2Hl 220 600 

SF150Q2Hl 
150 290 3200 1800 

440 1200 

SF300J2Hl 220 600 

SF300Q2Hl 
180 390 5000 3100 

440 1200 

*@l~-$; Gl 

Circuit Diagram 
Kl **-if"- o/!l!itJ!Jl@l~ 

Surge Absorber 

Type I R(Q) I 
SF16J2Hl ~O SF16Q2Hl 

-SF30J2Hl-SF80J2Hl 30 
SF30Q2Hl-SF80Q2Hl 
SF150J2Hl-SF300J2Hl 30 
SF15oQ2Hl-SF30oQ2Hl 

R s 

KZ G2 

*** AC Input Volt.440V.ffl-C-*~-=f-tc.,.~1v.7-. r 7 Y.7-.a-#~~-ttt-::~il'Ci:\115<1->{-,<1->iJ~il'.i IJ -£-t. 
SF16Q2H2-SF30oQ2H2 

"2~ f ~ ff p+t~:: :2~11 no f i 
R 

**** ~1.i!f!lifJOOffl;i.~.,,~c.7-r::L=-.,, 1- CGU-5) ~i%!1.1t-tt-t: 

::t y r µ -;J...::L.:..,, r CU30Jll-2H3-CU300J(U)ll-2H3 ;0:(b 

IJ 'ii". 
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C(µF) 

0.1 

0.22 

0.47 



SFl 6J4B1-SF300J4B1 
SF80U4B1-SF300U4B1 

O Single Phase Bridge with 4SCR'S 

• '!tA,Jllljff!'~EE: VRM=600, 1600V (I;fff-~ IJ/Per cell) 

• !±11111'.filE : Io=16~3ooA ( 1 *'f-~ IJ /Per cell) 

:lfl't7'5E~ Maximum Ratings 

Type 

SF16J4Bl 

SF30J4Bl 

SF50J4Bl 

SF80]4Bl 

SF80U4Bl 

SF150J4Bl 

SF150U4Bl 

SF300J4Bl 
----

SF300U4Bl 

:X:1i!E.A.1J l*'f-'lt A,Mj 
11'. EE ~11'.EE 

V RMS I per cell 
(V) VRM(V) 

220 

220 

220 

220 

440 

220 

440 

220 

440 

*@l~fi\i'hl(; 

Circuit Diagram 

600 

600 

600 

600 

1600 

600 

1600 

600 

1600 

Jl[fi1El±l1J1!'.1i!E 'ftA_,Jlll-lf"- :;i'.filE 
Ioc(A)Ta=60°C I surge(A) 

§ ~ 15.Jlljj;iJ~('j'; 
1 cycle I Free con- Forced 10 cycle 

rection Air 

16 27 135 85 

33 54 600 330 

54 98 1000 740 

80 155 1600 1300 

135 265 3200 1800 

155 390 5000 3100 

** -IT- :,;;g&Jfl(@]~ 

Surge Absorber 

Type R (Q) 

SF15J4Bl 30 

SF30J4Bl~ 30 SF80J(U)4Bl 
SF150J(U)4Bl 30 SF300J(U)4Bl 

***AC Input. 440VJ!l-C--**'f-lC./{1v.A r 7 Y.A~#~~'!tkl'~ci:IMiti>.1-> IJ ~i"'. 
SF80U4B2~SF300U4B2 (With Pulse Trans) 

C(µF) 

0.1 

0.22 

0.47 

ij-.{ 1)7,.;?7,.;?•y? 

THYRISTOR STACK 

**** :<$:1'litfl~filEjj;iJ1ffiljJ!l .A fJ ')I ;7 ,':: IT - r .::L =- ')I r (GU-5) ~itflit'ltt..: ::I ;/ r µ - Iv .::L =- ')I r CU30Jl1-4B3~CU300 
J(U)ll-4B3 ti>,1-, IJ ~ i"'. 
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-lj-..( IJ 7.$'7.$' ':IQ 
THYRISTOR STACK 

o :=: *EJ3(':)ilt $1J1itll m 
0 Three Phase AC Power Control 

• --ll:"A-JlJlll~W~B:::to J: LF~1EB::: VFxM=VRXM=600, 1200V 

( 1 ~+~I) /per cell) 

lo=16~300A( 1 *+~I) /per cell) 

~*~~ Maximum Ratings (Ta=25°C) 

1± IV~f\llOCJ::f<> 
J: O:)lf!;t'.)£ 

Type 71 :/~a: VFxM 
VRMS(V) =VaxM(V) 

per cell 

SF16J6Sl 220 600 

SF16Q6Sl 440 1200 

SF30J6Sl 220 600 

SF30Q6Sl 440 1200 

SF50J6Sl 220 600 

SF5oQ6Sl 440 1200 

SF80J6Sl 220 600 

SF8oQ6Sl 440 1200 

SF150J6Sl 220 600 

SF15oQ6Sl 440 1200 

SF300J6Sl 220 600 

SF300Q6Sl 440 1200 

*@lli\IHll\')ll(; 
Gl Kl 

Circuit Diagram 

K3 

K2 G2 

KG G6 

71 :/'mi'frE --ttA-JlJ:(-if"- v1iti'frE 
hMs(A) Ta=60°C lsurge(A) 

13 ~ I 5!'!l11l!J~~ Free con- Forced 
vection Air5m/s 

1 cycle \ 10 cycle 

I 

16 27 135 85 

32 57 600 330 

49 101 1000 740 

80 154 1600 1300 

140 275 3000 1600 

175 390 5000 3100 

**-if"- vg&Jt£@ln 
Surge Absorber 

SF16J6Sl"""SF300J6S1 
SF1606Sl"""SF30006S1 

**** AC Input Volt 440V Jfl"e-**=ftc>~;t.-.A } 7 :/A ~f,tj& ~--ttt-:rf!ci:\11510t10li'ib I) -::l:i"". SF16Q6S2~ 
SF30oQ6S2 

*** ;js:-lj-1 !I 7. !F7. )l ':/ 7 C. l/- } ;:t..=. ':/ t (GU-6) l1t'.i%lltr"ltt: =t :/ r p -;t.-::t..=. ':/ rCU30Jll-6S3~CU300J(U)ll-6S3b~ih 
lJ~T. 

(With Pulse Trans) 
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SFRl 6J4BB-SFR300J4BB 
SFR80U4BB-SFR300U4BB 
O!li*6i!~"i IJ ':I ~-~llill1ll1Jft 
O Single Phase Bridge with 2 SCR'S on Common A-C line 

• -!:!: A.,Jlf{Jl!fi:to J.: ry~'ltJE : v FXM = v RXM=600. 1600V ( 1 ff~ I) /per cell) 

l:f:!iJ'!IV!E: Io=16-300A ( 1 ff~ I) /per cell) 

:ft*~*& Maximum Ratings 

Type 

SFR16J4BB 

SFR30J4BB 

SFR50J4BB 

SFR80J4BB 

SFR80U4BB 

FSR150J4BB 

SFR150U4BB 

SFR300J4BB 

SFR300U4BB 

*lfillli•Si; 
Circuit Diagram 

"51:.1/if,A.1:1 
'Iii JE 
VRMS(V) 

I 

220 

220 

220 

220 

440 

220 

440 

220 

440 

~-!:!:A, 
liJUl!fi:to J.: 
ry~'ll.!E 
percell 

VFxM=VR 
XM(V) 

600 

600 

600 

600 

1600 

600 

1600 

600 

1600 

+ 

@:iift:l:f:!1J•mt 
Inc(A)Ta=60° C 

El '* 15.!liiflU@<* Free con- Forced 
vection Air 

14 26 

30 54 

44 90 

75 140 

125 265 

170 330 

** -tt- ,;~JtRlfillli 

Surge Absorber 

Type 

SFR16J4BB 

SFR30J4BB-
SFRSOJ (U)4BB 
SER150J~~S~BB 
SFR300J U 4BB 

-!:!:MJ\-tt- ,;'l!flfifE 
I surge(A) 

1 cycle 10 cycle 

135 85 

600 330 

1000 740 

1600 1300 

3200 1800 

5000 3100 

R(Q) C(µF) 

30 0.1 

30 0.22 

30 0.47 

*** AC Input Volt. 440VJlJ-C-4l-~rtC.~{/vA r 7 :-'A~#~~-l:!:t..:l'"tr!ifii~;O>,;!; I) 'ii'". 
SF16Q4BB1-SF300Q4BB1 (With Pulse Trans.) 
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-It 1' IJ':1._ ~ :1.. ~ ·1 'J 
THYRISTOR STACK 

SFR16J6P1.....,SFR300J6P1 
SFR80U6P1.....,SFR300U6P1 

o.=.*E!;~~7"'J ·1~1tt11itllm C7 'J-;1;;:1-ii.-57·1::t- Hi) 
O Three Phase Bridge on 3 SCR'S (With Free Wheel Diode) 

• --It /vW{lllJ'l'i'l[EE:to .J: Lfilii:'~EE : v FXM = v RUF 600, 1600V 

( 1 *r~!3 I) /per cell) 

• tH:1J']f}fiE: Io=l6~300A ( 1 ;;%1-~ I) /per cell) 

~::k~~ Maximum Ratings 

Type 

---

SFR16J6Pl 

SFR30J6Pl 

SFR50J6Pl 

SFR80J6Pl 

SFR80U6Pl 

SFR150J6Pl 

SFR150U6Pl 

SFR300J6Pl 

SFR300U6Pl 

-~C"f-ttlv I Wiifi:l±l:1:rfliti'J1E -ttlvJiJJ:"'f- -::1Tu:Yrc 
,_, ~~lllfl:to .J: lnc(A)Ta=60°C I surge(A) 

~lfiEAlJ (~~~~:Ml El ft; --1 ijgj!~ft; - 1 ·---
V 1rns(V) =VRxM FreE'. con- Forced 1 cycle 10 cycle 

I (per cell) vection Air 

220 600 21 

220 600 43 
-----

220 600 66 

I 
----

220 600 
- 110 

440 1600 

220 600 --- 200 
440 1600 

1:~~--1 220 
220 

I 440 

Circuit Diagram 

+ 

----------

35 I 135 

70 600 

-----

130 1000 

210 1600 

350 3200 

500 
I 

5000 

** -if- -/IJ&Jll<.lill~41-
Surge Absorber 

85 

----

330 
--~------

740 

-----

1300 

-----

1800 
-----

3100 

____ T_YP_e ____ +--_R_CD_) _I ? (µF) 

SFR16J6Pl 30 \ 0.1 
-s=F=R~30-J~6=P1-~-s·~-F=R~80~J~6=P~l-!---3-0 ___ -------

SFR80U6Pl 0.22 
-SFR150J6P1~SFR300J6Pl---~~- -------
SFR150U6Pl~SFR300U6Pl 0.47 

*** AC Input Volt. 440Vffl<::41-*rK.r:11--7. ~ 7 :/ 7. ~fj·~~--ltt-:Tilcr\l'iilil:.;5 I) ii". 
SFR16Q6P2~SFR300Q6P2 

lmii11~ 
~eTrans 

-823-



SF16J6Al"""SF30016A1 
SF80U6Al"""SF300U6A1 
o.=:*67 •J '"!/ ;;lfi!J19illm 
O Three Phase Bridge on 6 SCR'S 

• ~A,ilJ(JlliUEEEUJ:'CF~'l!IEE: VFXM=VaXM=600,1600V 

• 1 *r~ 9 /per cell) 

• 1±11Ji!tV!t : Io=16-300A ( ~ / ~ ) 

:ft*~*& Maximum Ratings 

3'1:VltA1J 
~~A, 
ilJ(JllfiU J: 

Type m EE v:~u 
VaMs VFXM 
(V) =VaxM(V) 

(pre cell) 

SF16J6Al 220 600 

SF30J6Al 220 600 

SF50J6Al 220 600 

SF80J6Al 220 600 

SF80U6Al 440 1600 

SF150J6Al I 220 600 

SF150U6Al 440 1600 

SF300J6Al 220 600 

SF300U6Al 440 1600 

*@!!Mt• 
Circuit Diagram 

1!f ~J!r~:-r~0 c 
~A..ilJi-ir 

I surge 

El (ii; I ~11ifj~~ 
!Free c6n- C5m/s) 1 cycle 
vection For~ed 

Air 

21 

43 

66 

110 

200 

220 

33 600 

130 1000 

210 1600 

350 3200 

500 5000 

** -ir- Y.~lfll.@l!Mt 

Surge Absorber 

Type 

SF16J6Al 

SF30J6Al-
SF80J(U)6Al 
SF150J(U)6Al-
SF300JCU26Al 

,;i![Vft 
(A) 

10 cycle 

85 

330 

740 

1300 

1800 

3100 

R(Q) C(µF) 

30 0.1 

30 0.22 

30 0.47 

*** AC Input Volt. 440V)f}<:43-*7-tr.~~'";t.. r 7 :/ ;r..~f-t~~-J;tt.:""Flii:!Jl.1'.iQ) t Q)flt~ 9 '*i". 
SF16Q6A2-SF300Q6A2 

·i.t1 1JA9A9"1? 
THYRISTOR STACK 

**** * 3 :l'lll:lmlt-!Jiillffl:A!t "tic?'- j.;:L.;:." r (GU-6) ~m.~t:: ::l :/ r i:i-1v.:i.=." r CU30Jll-6A3~CU300J(U)ll-6A3 
:ot;t, !:> ~i". 
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-171 IJ 7.'T7.. ~ .. , 'J 
THYRISTOR STACK SF80J6S3, SFl 50J6S3, SF300J6S3 
o =.*fl 'lltt.J $1J111illm 
O Three Phase AC Power Control 

• -l!"A-i$111\i.':(:to J:lfili!'ltEE: VFXM,=Vnxr.1=600V ( 1 ~-I-~ I) per cell) 

• l±l:1J~lfrt : lo=80, 150, 300A ( 1 ~r~ I) /per cell) 

71 :/'fl 
Type ff 

VnMs 
(V) 

SF80J683 220 

SF150J6S3 220 

SF300J6S3 220 

Circuit Diagarm 

GI 

K6 G6 

, _ J~i1H-it1v!1l'll 71 /"~lfrt 
~i 7- llflli1lYiJE'l[!!'M~s(Aj._I~".°60:C 
fuse ca-fr VFXM I 81 f'\5- liJ!llrli!J~r1l!J 
pacity I =VRxMFre~ con F<?rced 

~ 250V 

z 250V 

~ v 

Kl 

per cellMvection Air 

600V 

600V 

600V 

93 178 
C!il:mtilfilil CfH>it::!UlJ) 

160 275 
( ij ) c ij ) 

180) 
( ij 

42\ 
( ij 

** -tt- :/!f&J!:Z@ll141-
Surge Absorber 

Type 

SF80J6S3 

SF150J6S3 

SF300J6S3 

-825-

-it A- .UJ\ -tt - ;;;'~ bfE 
lsurgc(A) 

1 cyc;:·f 10 cycle 

1600 1300 

3200 1800 

5000 3100 

R(Q) 

30 

30 

30 

0.47 

0.47 

0.47 



BW2·2Z4-BW4-2Z11, CW2·2Z4-CW4·2Z11 
EW2·2Z4-EW4·2Z2, FW2·2Z4-FW4·2Z2 
O;f:fi.lfi 
O Welder Applications 

1. -~m 

220V 440V 

B-lf"1 ;;( BW2-2ZlOA BW4-2Z10A 
----·---

C-lf"1 ;;< CW2-2ZlOA CW4-2ZlOA 

E-lf"1 ;;( EW2-2Z4 EW4-2Z4 

F-lf"1 ;;( FW2-2Z4 FW4-2Z4 

220V 440V 

B-lf"1 ;;( BW2-2Z4 

C-lf"1 ;;( CW2-2Z4 

E-lf"1 ;;( EW2-2Z2 

F-lf"1 ;;( FW2-2Z2 

* E-lf"1;;(Xl.5 

7 1 
WES m.:fill--lf"1 7: 

220V 

B-lf"1 ;;( BW2-2Zl1 

C-lf"1 ;;< CW2-2Zl1 

@llf§~ Circuit Diagram 

Fig. 1 

"l111Th1:•H 11.1..f[:JWCJ 
R,. :300 lOW 
.. ,.0.47(0.S)µFIOOOWV 

5:-q.(? 1J-t:::.-Ai::-MS0-30I) 

Fig. 4 

" ... "' " n,, Th• Wf..Jt.lll.ot1' ,, A1' 
D 1N3193 

Ci 0.01.uF 50WV 
C1 22(2())µ1'' 50WV 
CP 0.5pF lOOOWV 
R1 2012 5W 
11.t 212 SW 

BW4-2Z4 

CW4-2Z4 

FW4-2Z2 

FW4-2Z2 

:,/ 1t EE 
440V 

BW4-2~~1 
CW4-2Zl1 

Fig. 2 

Fig. 5 T, T• 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

@Jn~ 

Fig. 5 
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'" 

" ... '1111Tho 
c. 
Co 
C• .. .. .. •.. 
D 

Fig. 3 
T1 Tr 

... 
~.fUJl.ot'1•J7d 

O.OlµF ~•v 
22 µF 5"V 
o.5 µF 1,mnv 

·~ 5W ,. 5W 

""' :1.ow 

""' !OW 
1N3193 

In 

.. 

" 

i:T 1 1) '7.. 9 A. 9 "J ? 
THYRISTOR ATCKS 



-lt1IJ7.517.51 ':I !1 
THYRISTOR STACK SFl 6R12-1 Zl, SH5J12-4Z1 
O!i-T'lf~*m 
O Replacement for Electron tube 

• SF16R12-1Zl: :t§~'llr"f~/Equivalent tube 5G32/C3J 

: l'J :;r..1v !if - :A fl .,, ? 11l1Jf,il!Jfl/Welder stack control 

• SH5Jl2-4Zl : ;l;§~'llr"!r~/Equivalent tube 1G45p /3C45 

: v- f,l·~{1v:A~il11DJfl/Lader pulse Modulation 

:ll*~~ Maximum Ratings 

Maximum Rating 

-1;!: A, liJ{Jllrt:lo < 'J jgt.i:: L. '~Vlt 2 *~[ 1*t?ilitflt 
Type Top Base Base -1;!: A, JJJllllffft J: LF~'ilfr r.fl:lllf I Tstg(°C) fr V&xM VFxM= (non-rep) P.t 

VRx11(V) (V) 

SF16R12-1Zl A14S Dl6S-2 I 1200 

I 
1440 

I SH5Jl2-4Zl A9S -'/ 3000 3000 

-~~!M=tt Electrical Characteristics 

I 
lfl 1J t VIE ftlft'i[.a:J::1f.$ I J: !{- ~ r.fl 

Type dv /dt tr (Typ.) lo(A) (Min. )(VI µs) (µS) 

SF16Rl2-1Zl 

I 
2.5 

SH5Jl2.:._4Zl -

* tr ill.!JXE@l~ .!: ~ 
tr Test Circuit and Waveforms 

Enc Ll: 
Gate Pulse 

Test cell 

R1.=50Q r 
(Non-Inductive) V1. 

J 

50(Typ.) J -

50 1 50 

-8'2:7-

91 

I 
-20~70 

18 -40~70 

I 
~ .n ~ F.fl 
td (Typ.) 

(ns) 

I 
-
-----

200 

Unit in mm 

~..--OM_•~x---f-~ 

Dl 6P b=;=r=r'f"='----'-

TOSHIBA 3-175 



VG-204, VG-2058, VG-2068, VG-2078, VG-2118, VG-216, 
VG-221, VG-236, VG-237, VG-238, VG-239 

:n!~'7 .f ~ 
Heat Sink 

~ ,:g . ~ m; :J1t .m :I: * ;;J\ffi 
~ }fl * 7 Thermal Resistance Weight Tapped Dia 

Type ·c;w I Condition 
Applicable Device 

gr mm 
~Wfiilt*7 Rectifier 

0.125 Ji,~5m/s 181647 /R, 181648/R, 300ND11-300YD11, 
(Air Flow 300LD11A-300WD11A, 300EXD11, 300FXD11, 

VG-204 5m/s) 1100 M24Xl.5 -tJ-1 !J .A~ Thyristor 
0.68 §f'i;- 8F150Gll-8F150U11, 8F300Gl 1-8F300Ull, 

(Free Air) 8H80N12-8H80Ul2, 8Hl50Dll-8Hl50Lll, 
8H250Lll-8H250Rll, 8H300Dll-8H300Lll, 

Jli\l~5m/s !li!EVlt*7 Rectifier 
1.1 181823-08®, 181823-10®, 181823-12®, (Air Flow 181626-181628, 6GC12-6NC12, 6CC13-6FC 13, VG-205B 5m/s) 80 M5X0.8 6CD13-6FD13 7 §f'i;- -tt 1 !J :;;r.. ~ Thyristor (Free Air) 8F5Bll-8F5Jll 

!ll!EV!E*7 Rectifier 
1.7 §!,~5m/s 

181626-181628, 3CC13-3FC13, 
181629-181631, 3GC12-3NC12, 3CD13-3FD13 '(Air Flow 6GC12-6NC12,181822-08®, 181822-10®,181822 VG-206B 5m/s) 40 M5x0.8 -12® 12 §f'i;- -tJ-1 1J :;;r.. ~ Thyristor (Free Air) 8F5B13-8F5J13, 8H5Bl3-8H5J13, 8H5Bl4-8H 
5]14, 
!li!EVlt*7 Rectifier 

0.8 jl.~5m/s 
12LF11-12QF11, 181825-08@), 181825-10®, 
181825-12®, 181417-181419, 181827-08®, ·(Air Flow 1Sl827-10®, 181827-12®, 181652/R, 181653/R, VG-207B 5m/s) 180 M6 6FXF11, 12FXF11 4.5 §f'i;- -tt1 1J :;;r..11 Thyristor (Free Air) 8FIOB-12-8F10N12, SF16B12-8F16R12, 
8Hl6Bl2-SH16J12 

;.D!.~5m/s !li!EVlt*7 Rectifier 
0.4 (Air Flow 181614-1Sl616, 1S1828-08®, 181828-10®, 

VG-211B 5m/s) 420 M12Xl.5 181828-12®, 181643/R, 181644/R 
1.7 §f'i;- -tJ-1 1J :;;r..11 Thyristor 

(Free Air) SF50Dll-SF50Rll, 8H50Dll-8H50Lll 
,lii\,~5m/s ~V!E*r Rectifier 0.125 (Air Flow 150LD11-150TD11, VG-216 5m/s) 1100 M20Xl.5 -tJ-1 !J :;;r.. 1' Thyristor 0.68 §f'i;- 8F80DU-8F80Ull, SH80Dll-8H80Lll (Free Air) -

7.Kil:2t/minl 
~V!E*r Rectifier 

VG-221 300ND11-300YD11, 
(;d(Jl'i;- 300EXD11, 300FXD11 

7 ..f :/) 0.18 (Water 800 M24Xl.5 -tJ-1 1J :;;r.. 1' Thyristor Flow (Water 2t/min 8F150G n-8F150Ull, 8F3ooG11-8F300Ull, 
Cooled Fin) 8H80N12-SH80Ul2, SH150Dll-SH150Lll, 

8H250L11-SH250R11, SH300Dlt-SH300Lll, 
!]i!Ej'jft~ Rectifier 

0.5 f.lil.~5m/s 25FXF11 
(Air Flow -tt1 !J .A 1' Thyristor 

VG-236 5m/s) 350 M8Xl.25 8F30Dll-SF30Rll, 8F50D12-SF50R12, SH30 
2.3 §f'i;- Dn-SH30Lll 

(Free Air) 1-717"'? Triac 
SM30Dl3, 8M30G13 

,lii\,~5n:~ !ll!Eiilt*r Rectifier 0.07 (Air Flow 800UD22-800EXD22, 500HXD22 VG-237 5m/s) 2070 3¥ID!Jfl -tJ-1 1J :;;r.. ~ Thyristor 0.45 §f'i;-
(Free Air) 8F500U23-8F500EXD23 

,!Rl.~5m/s !ll!EVlt*7 Rectifier 
0.25 (Air Flow 181614-181616, 181828-08®, 181828-10®, 

VG-238 5m/s) 620 M12xl.5 181828-12®, 181643/R, 181644/R 
1.6 §f'i;- -tJ-1 !J :;;r.. 1' Thyristor 

(Free Air) SF50Dll-SF50Rll, SH50Dll-8H50Lll 
Jila,~5m/s 

!ll!Eiilt~ Rectifier 0.20 (Air Flow 
VG-239 5m/s) 940 M20xl.5 150LD11-150TD11, 

1.0 §f'i;- -tJ-1 !J :;;r.. 1' Thyristor 
(Free Air) SF80Dll-8F80Ull, SH80Dll-SH80Lll 

Ctt 1) r 7 :/ y :;;r..11fflGD7;;"' - "*-Jv 1'°tL.'?\,,·n::r r 7:/YA1'@1~GD~'ti.:~Ift .!::ti!(~lflt:lit J. GDlJ'H~· .:." l?A., < t.:.~ "'· 
(i:l:.2) ~Jfl*rilll!GD~,:g"t: 181647/R fJ: .!:" c~7f-L-C~;;, \) GDlt. 181647 :to .I: vi 181647R GDjiljj~,:g~~b L i:i". 
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VG-205B 

VG-204, VG-2058, VG-2068, VG-2078, VG-2118, VG-216, 
YG·221, VG-236, VG-237, VG-238, VG-239 

~ilfi~M.!Uil:M'tt 

Transient Thermal Resistance (Junction to Case) 

l.2 

J.O 

~ e o.s 

0.2 

0 
l 

_.. 

0.7 

o. 6 

0. 5 

' 
3 

0. 2 

.I 

0 

I I 

E)f{t 

..-!--'"-" 
VI 

~I 
v ll!.iil!.lm/s !-

I 
.3. 

- k 
3 10 30 50 100 300 

~Ill! t (min) 

Rth-Air Flow Characteristics 

~ 
I 

CSJ I 

.I' 
]"' 

o 2 4 6 3 w a 
n (m/s) 

Rth-Air Flow Characteristics 

7 

6 

3 IS 

I"-

N 
N 

N....J , 
0 
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VG· 204, VG· 2058, VG· 2068, VG· 2078, VG· 2118, VG· 216, 
VG-221, VG-236, VG-237, VG-238, VG-239 

VG-206B 

*'* IZ! 

VG-207B 

71- ID 131 

r 
-
:::: 

i,: 
I' 

.!j!{ii::mm 

.!j!{Jl:: mm 

-830-

R,h-Air Flow Characteristics 

1i2 8H1--+-+-+-+-l-+-+-+-+-t--l-t-l-+--t-t-+-i-t--t--i-­

' e 

.ti 
~ f-1-Jl~4~-+-l-+--1-!i--+-~-i-t--+-t-+--+-t--to-rr--c---t--j--j 
~ 4 f-f-1- f'\ 

f' 

5 

4 

1 
3 

0 
() 

_I 

+ 

cs: 

!.>J.j:!! (m/s) 

R,h-Air Flow Characteristics 

I 
l 
i 
JI 

I I i 

JI -+--1 I 1 I 
I 

I I 

1 
11s I _J i 

I 

" J_ I 
'f:: I I 

!-'--;. '_l 
j j i- , I 

I I 1 j I 
l 2 3 4 

]il\;g( (m/s) 

J_ 

I 
I 

i 

I 

' 

I -l-
I 

J_ 
J_ 

5 



VG-211B 

~Jf31'B! 

VG-216 

VG-204, VG-2058, VG-2068, VG-2078, VG-2118, VG-216, 
VG-221, VG-236, VG-237, VG-238, VG-239 

R1h-Air Flow Characteristics 

.lji.{Q:: mnt 

l.61t-+-+-+-+--+--+--+--+--+--+--t--1 

~ I 

2-MSXO.S.1 ·,?'U(<tll-lc 

12 
r,i;.;!( (m/s) 

R,h-Air Flow Characteristics 

_)_ I 

0. 71-+++-+-H-+-+-H-t-t-1-++-t-H-++-+-H--1 

f 0 .4 ...,,....,....,__,....,....,_.,....,._,_H-.,....,.....,...,....,_....,..-, ...,...,_,_.,.­
~ 

I 
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-- * '1! ti! 11£ "'< Ml 'If '!!: 
v •• r. lune PaM Ti T,1, v,. lnM v. 

~ ~ m. ill ]fl iii MAX ir. fif MAX ir. l!f MIN MAX I--~ ill * 
Ji. lfj 

i.. v •• i.. 
(!.!;) 

(V) (A) (A) (kW) ('C) ('C) (V) (V) (mA) (V) tvl (V) (mA) 

I A~•J-;( 

1111!1·88181 l7J:l!JJH!-Nl lt!E!oliUtilflll • 800 • •1.0 50 1.0 -40-150 -40-150 1.2 5 .0.0.4 800 1000 1300 1 *Tj=-40-lSO'C 3-7J 

• •Ta=50'C 

1111!1·1011!!1> llJ;lll:ltJl-lf:l ;lli!E!lili'olilf!ll •1000 • •1.0 50 1.0 -40-150 -40-150 1.2 5 60.4 1000 1250 1500 1 
.O.Tj=ISO'C 3-7J 

11112Hlll!!i> 

J 
l~lll:lt11-WI ;l(!E!liiltti!l!ll •1200 • •1.0 50 1.0 -40-150 -40-150 1.2 5 .0.0.4 1200 1509 1900 1 3-7J 

SA~•J-;( 

11112!·•® lll:ll!:!t*"' ;t;!Ellilitilflll 800 •3.0 00 1.4 -40-175 -40-175 1.s 15 0.72 800 1000 1300 5 •Tc=l50'C 3-7E 

T?"'-'t'I 

mm-11® lll:lll<ltftlf:l illi!Ellili'.tl!illll 1000 •3.0 00 1.4 -40-175 -40-175 1.3 15 0.56 1000 1250 1550 5 :AC33At-tJI 3-7E 

111112-ll® 16;~1tlf:l i'll!E!l!ilillillUll lZQO •3.0 00 1.4 -40-175 -40-175 1.3 15 O.ff· 1200 1500 i900 5 3-7E 

I 
~ 8 AS-•J-;( 

I 
lltn-ill® 16;11tlU·lf:l llliEE!liftilflll 800 •S.O 150 2.0 -40-175 -40-175 1.4 30 1.6 800 1000 1300 5 •Tc=l4St 3-TE 

T?-1!•1"1 

111112·10® 16;ir.ctl!11-lf:l llliEE!littilllJll 1000 •s.o 150 2.0 -40-175 -40-175 1.4 30 1.3 1000 1250 1550 5 
: AC33AftJI 

3-?E 

111111·11® 16;/'tdllil-lf:l IO!E!lilitlllllft 1200 •5.0 150 2.0 -40-175 -40-175' 1.4 30 1.0 1200 1500 1000 5 3-7E 

: 12AS-'J-;( 

111115·•® !tlll:lt11-il illi!Elllt:tlllllft 800 12 240 a.a -40-175 -40-175 1.5 50 2.0 800 1000 1300 s T?-l!'t•J 3-llC 
: AC32ltJI 

111115·10® ld:lll:ll!H if!IH!IU:ilfm 1000 12 240 3.8 -40-175 -40-liS 1.5 50 1.75 1000 1250 1550 ~ 3-llC 

11tlll-1l ® U:lll:#h'tlf:l lliEE!llt:tillilll 1200 12 _240 3.8 -40-175 -40-175 1.5 50 1.5 1200 1500 1900 6 . a -11c 

25AS-'J-;( 

111127-GI® l7tlll:!Htlf:l i\O!El1Hfi1.11ti&Jll 800 25 500 8.0 -40-175 -40-175 1.4 100 3.5 800 1000 1300 5 T?-l!'t•I 3-llC 
: AC321'tJI 

111121-10® lltlltil!11-"I i\OEE!lilt11til!!lfl 1000 25 500 8.0 -40-175 -40-175 1.4 100 3.0 1000 1250 1550 5 3-llC 

tlll2M2® llt!MiJl-WI ill;!E!l!itilf.tltlll I 1200 25 500 ·8-.0 -40-175 -40-175 1.4 100 - . 2.s· 1200 1500. 
I 1900 s· - . ... 

3-llC 



fg 
I 

50A~•J-;( 

111821-lli® 

111828-10® 

111BlS-12@ 

ll!l!!:lliil-lfi iOif.E!.1,:t.tilffl sou 

IJJ:l!!:lli1l-Ki /!.lfE!l!iJtl!tililll 1000 

ll!lll:lli*lf! /!.lfE!lfiJ(~i!;illl 1200 

(it) 3-7J: lLFll-lQFll<'l~~Jtl'Jt: 
3-7E: 1S162'.l-1S1631<')~~)tl'JJ; 

3-11C: 12LF11-12QF11"'~~)tl'JJ; 

3-• : 1smu-1sww"'~if!tl'JJ; 

50 1500 

50 1500 

50 1500 

OU) hrdhfo) "'7;\!!!Hiiilll-ti;;,tt1i"'f;/;"ll?t:B:?Hittt-, \l!;f,{;1) 
2815221®-Y 

?t n -(;; g1) hFE (h1;) it 2 

r. I 10-2s 

-o Ill 20-40 

-r x •-ro • 
-GR .l!/I 60-120 Ill 

s: 
-BL W 100-200 ?t bv I * I 110-3so j · --7 
:s I "" 250-500 .L.__ 

~n. i!\gl)IHJ!Jl,i:lc~L t. (Ii@. p ., f 'ti'<ii\t.'1'..t ry it-. 

ti'. 3 

ii!t 
Ill 
s: 
5t 

(lU) ::f1l&lillhrt=35-200 (/l?l'~L) f1ll1"•!!_..,7il!l81:L<:'flof1l7tlH:L 

'1'.l<H-t. 
-¥ -GR -BL 

(!t3) ::Cf1lfo!tlihr&=I00-500 (ll?l'~t.) f1llH•1:--<7ll!!l!tL<:l'!c"l7tllltt:L 

-C<>t-;-. 
-BL -v -s 

i 
16 -40-175 ·-;0-175 !.4 200 

16 -40-175 -40-175 1.4 200 

16 -40-175 -.rn-11s 1.4 200 

(ii4) 2SC587kJ'Jilt-J!'.'IHUiNFf1llU•i:;J;:"lNH IJ!JEL <:•• t T. 

NF (2) (dB) NF (3) 
ff) t. 

MIN! TYP 
----·---

MAXj ~ i'f MIN TYP MAX 

I I Vcs=SV 

2SC5B7Af<; I -1 - 7 5 h=-40µA - - 1.5 ' R,=!Okn 
i f=120Hz 

7 800 1000 1300 10 3-27 

6 1000 1250 1550 10 3-27 

5 1200 1500 1900 10 3-27 

(!t5) l?NI', NI'N:l ':/?'IJ :I':/:! iJJlli!"l 1-,':/l'~j' 

(dB) PNP I NPN Ji- w~ 

~ i'f 2SA516® mm® T0-18 

Vce=5V 2SA5rnl'® 2SC516A® T0-39 
!,=-40µA 
R~=lOkn 
1~1okH, 

I----------- 1 281522® mm® T0-39 

1--
mm® 2SC560® T0-39 

l---- ·-

I 281594® 2SC594JJ) T0-39 
I-----

2SA597® 2SC597® T0-39 



~ 
I 

§;!;!*iii' (iff•) !!Jt.ll. 
:ii'ft.J:.j\Uf:l ~ 1) :i ~ ~ 7 ~~A~ 

Jitk~j!! (Ta~25'C) 1t ;\ B'J ~ 11! (Ta=25"C) 

jf,j -1l llll lit ;,. ti 
MAX ;11:1'1' MIN I TYP ~14' 

Ve.a VcE Ia: 

(V) I (V) I (V) I (mA)l(mW)I ("C) l(µA) (V) (MH•l (MH•) (V) i<mA) 

~Ve< Iv.. if< f'I' TYPIMAX ;11:1'1' MAX ;11: f'I' t .. , 1 .. , 
(sat) (sat)"-~---1 

MIN I MAX I Ve le h Yes Ve• r. f TYP TY!' I TYP 

(V ~¢}' ~¢f (mA) (mA) (pF) (pF) (V) (0) (V) (mA) (MH,) (.,) (ns) (ns) 

Ill "~ llf., 

2SA499-M -JO 
PNP illilil!ii<llli~'ll 
"-t."!'lf,_, 7 ,., ;q.,+:d''ll - 501-40 -5 -1001250 175 -o.51-151100 I 2so l-10110 I 50 1501-1-101-0.4-1.0-101·-1 5 17 IS118111~4113 

30 I MAXI MAXI MAX'T0-18 
so soo 50 I 70 I -6 

2SA503-M 

-10 

7"v--t~ illiiHtEE!ll I _j___t-H __ I J_ 

NI08llHIMll3 2s1.soo-M I ~N:,,.,_,71v ~'~~~~Ill - 30 - 201-5 -100 1 2so 175 -o.sl-1s 100 1 2so -10 10 so 1soti1I-10 -o.4 1-i.o -10 -1 5 7 
"/ v- -Yfij I __ 1_--J-I --l--' --t--+--l-----l---1----1 

~~~;~ 7 ,., ~'~~~~Iii -60 - 50 -5 -6001 soo 1151~0.s -3o [ so -10 1~j~o 1so - 2 =:J-o.s:-1.5 -1so -1s I I 30 ~°l 2s l-10 I 1 30 h0x ~~ox ~i:g'lro-39 180002-1111581 

30 I MAXI MA;J MAXr:: 
50 sooh I so 70 I - 6 

~i·+z" ~'~~~~. i-··1-··1-' -·,·I ~ "' H-· · _,, 1 
'" + l · -~ -· H-+· I I· '" • ~:: 'e.":::E0•

39 MSll~J!-1111582 2SA510-M 

Mlllllll2-1111582 2SA512-M 

MSllll!2-1111518 2SA594-M 

MSll912-IRJ727 2SC390-M 

~N:HY?lv ~~~~~~m-sol-60-s - 1,151 sool·11s -1[1 -30 w -10 30 soT1so 1 -2 -20; 1-o)-1l-2001-20 lso -10 so -10 30 30 ~~ox~:,x~;~xro-39 
_,. v--t~ 1---1-- R: -1--1 I 1 11-- .:J---j 
~N:? ,.,_, 7 '" ~'i~~~~m - so - 30 - s -200 1soj115 -0.1 I-so 100 400 -10 10 50 150 - 1 - 10 l-o.s[-1.21

1
-100!!

1
. -10 10 -Jo 10 I 3o ~;:ox, ~:Oxi ~;~xl.T0-391 

I n--t~ l I . I 

~P~'""''" illi!l!i&ltillll 30. 20 3 2ol 200TI 175 o.51 10 600 10 - 2 50 l15o 10 2 0.61
1 
J 1ol 1 

I 
1.5 10 iU T0-12 

' 7" c---t~ 1 ~[-Ir----+' -1--+--+----1-----1-+---J--+---+---< 

MIOIOH0404 l2sc400-M !?;~~~''" ~'~~,;~!!! 30 20 5 100 2soJ11s o.sf 1s 1ooj3ool:i:::__:}so 1 lO o.5jo9si 10J 1 416 101150 s -2 30 IM:0x~tox1M:{ro-1a 
MIOIOHIJ4115 

ISll11111-i0408 

MS11801-1111406 

MSll801._ 

ll0801-i0408 

ISll001--BIMG1 

MIO!IJl-la407 

1Sllal2-11115118 

2SC503-M 

2SC510-M 

2SC512-M 

2SC522-M 

2SC524-M 

"- '°? 't ;- 7 '" /.!;l!iii!.J!lilllll NPN I I 
7"v--J-Jf3 17'1 ·:r'f:.--.?'"ffl 

ill;l!lililtiill!l 
NPN l;q.,+:-rm 
.Sll!lllll!: 'llt:l:Jli!lll!!l 
7"v--tM /.!;i!!itEEl!l 

NPN A1--11-/1'Jij I 
illi!l!ililtlillll 

.Sll!Ptllt \t:!Jljj!i\Jll 
7' v-H5 /.!;il!ift!Elll 

/,!;!l;liJ!:J!ll~lll 
NPN l;q.,7;,?'l!l 
.Sll!ti;ill: il:l:Jli!!~lli 
7"v--tM //liil!ift!E!ll 

NPN 
.Sili!llill: 
'/V-TJB 

illil!lilili!lii!Jll 
.:t..f ·yf-:.--?'ffl 
'it:!JltiMl 
/.!;il!iil!Elll 

::t..1 ·y"f/:7ffl 
NPN I ll!:IJl!JIMl!l 2SC519A-M I .Slllti;itl:J '!'ID /.!;;J!!ift!Elll 

A.{ 'Yf';,-;7.ffl 
NPN I 11t:IJJ!!!illll 

2SC520A-M I .Sll!ti;ll!:J <tlf,J i\l;il!ift!Elll 

2SC587-M 
NPN 
7" v--tID il!il!litl!llll'll 

MS11a12-11115118 I 2SC587A-M I r:~'--tlf,J f!l;lf!Jl'l!!lll~ 

1Sllal2-1111581 2SC594-M 
NPN 
"'JO?'t v71v j illillJIJl:l!llll'll 
7"v--t~ ;<,{ .,1-<?'l!l 

• Pc"l•U:iEi1H'l'Tc=25"C"l I:~ "lfii. 

;ro-s11;J1tffl!l7' < >'o'it1'-c" i i,:(Jll:l!;l1-lf,Jllll 2 -9C) 

60 50 

1401 JOO 

100 60 

140/ 100 

100 60 

130 I 110 

100 80 

45 35 

451 351 5 

60 30 

600 I 800 I 175 

I.SI *SW I 175 
A I 800 

1,151 *s~~ / 11s 

1,151•1owl 175 

\ 51•JOWI 175 

11 •SOW/ 150 

11 •SOWi 150 

301 300 I 175 

0.5 

1.0 

1.0 

1.0 

1.0 

1.0 
mA 

1.0 
mA 

0.1 

30 so I 150 

30 20 80 

30 20 80 

30 20 80 

30 20 80 

50 10 20 

50 10 20 

10 I 50 

301 300 I 175 I 0.11 IOI 50 

2001 750 I 175 0.1 so I 100 I 450 

10 /-JO 50 I 150 

10 l-30 50 I 150 

10 /-30 so I 150 

10 1-30 50 i 150 

I 

101-30 50 1150 

s 1- 0·51 40 I 120 
A 

s 1-oA,sl 40 I 120 

10 !-0.51 180 I 520 

10 l-0.51 180 I s20 

101-10 so I 150 

150 

200 

200 

200 

200 

IA 

IA 

0.51 1.5/ 150 

I 

0.61 1.01 2001 

0.61 
] 

1.01 2001 

1 
0.61 1.01 200 

JS I 13 I 30 

20/25140 

20 I 25 I 40 

20 I 25 I 50 

0.61 1.01 2001 20 25 I so 

2.01 2.5/ SA I I A 

2.0J 2.51 5A / I A 

IOI 0.51 1.2/ 100 10 

10 25 6 I -1 

I 

10 I 50 10 I - 3 

10 50 10 I -3 

10 50 10 I - 3 

10 50 10 I -3 

10 I 200 I :"°)5 I - 2 

30 I MAX I MAX I MAX i T0-39 10 I 400 so 

30 I MAX I MAX I MAX I T0-3! 
230 Sµs 500 

30 I MAXI MAXI MAXIT0-19 
230 5µs 500 

30 I MAX I MAX I MAX ITO-JIF 
230 5µs 500 

30 I MAX I MAX I MAX IT0-39F 
230 Sµs 500 

30 

MAXI MAXI MAXiT0-3 
500 6µs 500 

MAXI MAXll MAXIT0-3 
500 6µs 500 

T0-18 

10 I 200 I v°i"s I - 2 I 30 I tt 3 T0-18 

10 I 50 I Ve• I -10 I 30 I MAXI MAXI MAXi•o-39 
10 120 750 100 ' • 

111. 2SA500-M 1:2SC400-M. 2SA503-Ml:2SC503-M, 2SA510-M1:2SC510-M, 2SA5!2-!H2SC512-M, 2SA594-M I: 2SC594-MIP >' 7' 1J I<?'} I:~ "Ci9!!l!-i:'~ t 1'. 
112. NF=3.0dB(MAX)at Vc•=IOV, l0 --2mA, Rg=l500, f=IOOM!!i 
*" ~ ~•v_., ~.Jt'>/~•AvL. ~· ,.., ? _ "' • n 



~ 
I 

llifI.M.lfi Y •J :i:; ~ 7 :;~.A~ 
ft ;);; ill ~ (Ta=25'C) 'ii!. ~ ·~ ¥1 1'E (Ta=25'C) 

YcaolYctolY<sol le I Pel Ti IR,, I Icso fr hFE I~ '¥0 1lt [£ c,,(f=IMHz) '" 1..{ ·1t:t 74';1tt. 

'1! lE JI} _,,. ff; t. 11' i1t Ill "' MAX ild'e MIN TYP if, l\: {'f YcE (sat) YsE (,.t) l1' ff TYP MAX ll:f'f TYP If, 
{'f I t .. 1 ""I t1~!i-M f-----

Vce I Ve£ IE MIN MAXI Ve& Ic TYP MAX TYP MAX le ls Yes I Vrn 

(Y)j(Y)j(Y)j(mA)j(W)j('C)j{'C/W)j(rnA) (Y) (MHz)j(MHz) (Y) (mA) (Y) (mA)i(Y) (V) (Y) (Y) (mA)1(mA) (pF) (pF) (V) (n) (Y) 

16 I f MAXI MAX MA 

(mA) 
1 
(MHz) (µs) (µs) (µs) 

MSllllll2-80583 I 2SD103-M I NPNl!J:AA*il-1 ~;;~~~ m 1 70 50 10 3Ajq5115ols.o l~l so - ' l 

usoooi-00554 i 2su110-M I NPN!ttAAIO I~~~~~ 7lll I 130 I no 10 !OA •JOO I 150 I us I 1.0 I 50 - ' 2 

MSll91l'l-B05Bl 2SDll1-M I NPN!ttAA*il-1~;;~~~7/ll I 100 80 I IQ i IOA I HOO I ISO i 1.25 I 1.0 I 50 I - I 2 

MSil00!-80585 I 2SDllH! I NPNIJtii!<jj;fl-
"-1 .,f-;,-7)jj I ' 11t!llti~lll 1100 I 80 J 10 I 30A •200 15010.6251 5150 1-11.5 

1----i--i---- --

MSllllll'l-611585 I 2SDllH! I NPN!ltit<*il- "' 1 ·d·,?"lll ~r- I I I 1· 1· \li'.!litiiillll 10 50 IO j 30A •200 150 6.625 5 50 _ 1.5 
I ' 1 ! 

~~I-.lfi$.;9:iY~W~~~7:;~~~ 

ill; ;);; iii ~ (Ta=25'C) 

VGP$ lo I' Ti It1u 
~,;;.-!)- ff} ii !JI i1 Ill ;a; MAX Ir. fl' MIN 

VGs Vos 

(Y) (mA) (mW) ('C) (nA) (Y) (V) (mA) 

MSllSl!-60730 2SK15-M N 1- -'I" ~ 1v:mi;-JU lltllililtlll!ll -30 10 100 150 -100 -IO 0 0.8 lltli!li&lltlf!i'l'Jtlll PA 

Y1aus Ic1=10 VG1S --1s "'-15 HSll912-80731 3SK28-M N1-..,;f1i...;JliHfJ /.lil.'ili&f!J;~i'fitlli Vc;rDS Ii.1*'10 200 150 20 Vc;u;;i 0 3.7 
--15 -o 

y I} ::i ::.-JUiUf¥-

IO l-5001 50 I 150 

I 
10 1-500' so i 150 

IJ 
I 

IO HOOi 50 I 150 

5 I 500 I o.s I 1.0 I 1.3 I 1.5 I 3A I 300 

5 I IA I 0.8 I 1.5 I 1.6 I 2.5 I SA I IA 

5 I IA I 0.8 I 1.5 I 1.s] 2.5 I SA I !A 

I 

10 l-5001 50 I 150 I 5 I IA I 0.8 I 1.5 I 1.6 I 2.5 I 15A ! 3A 

I I ·1 ·1 I I I ! I ' 10 1-soo 50 1so 5 j !A 1 o.s 11.5 1.s I 2.s lSA 1 3A I 

l 

l 

It ~ (!'J 

""' 
1'E (Ta =25'C) 

loss v,cv .. J .., (f=lklli) 

MAX Ir. i'f MIN MAX !Ta j'f MIN MAX Ir. 

VGS Vo, Vos Io Vos 

(mA) (V) (V) (V) (Y) (Vl (µA) (mU) (mU) (V) 

2.8 0 IO -0.9 -3.0 10 0.1 1.0 3.0 10 

Vm I 
22 c:Vi:;u 10 (-1.2) (-5.5) 10 (Vm) I 4.5 13 10 

•O I =0 'j_ i 

30 ISO IOO lro-66 

I l I 20 I20 90 I T0-3 

1 
I 

20 I20 

50 100 

50 I IOO 

90 T0-3 

100 T0-3 

I 
IOO I T0-3 

l Gcos (f=lMHz) NF 

i'f I MAX if< l'f MAX ti-Jf; 

Vos 1 YGs I Vos ild'f 

(Y) (pF) (Y) (Y) (dB) 

0 I 5.0 -10 I 0 I 3 0 J:_o.::. T0-17 _J . ~l~n, 

I I Jr"· VGJ·=u 
Vi;zs=G 

Vc2s= 0 2.5 i'"iOOMfu T0-12 
I 

~ t Ji!: * ,;; Ill I lit ;\ ll'J n 11 

llilli:IJ\U<'l~tt 11>1&11\U<'lliitt VRM v, I, lnrgo T.111 v, J, 

I!! lE. -!J-
(;!< ~ j;l) (50HzJjtlll'J'iJl.) (50Hz iE !~ 1Ta=25'C) (T,=150'C) 

IA ill Ill "' 'l'i!HA.jj\fj{) 
11 'l ii- M 

MAX ii. l'i' MAX ii, l'i' 
(T,=150"C) (T,=150'C) (Ta=50'C) (T,~l50'C) Ir v, 

N p (Y) (Y) (A) (A) ' ('C) (YI (A) (mA) (Y) 

ISOBI0-80585 !SI05-M lltlltlt-IH:l - tt !If m 600 400 •0.75 2-0 -55-150 l 1.2 I 0.25 600 00-4 

118818-60515 15101-M lltil!:!li-ll-~ -;!!:'lit 800 560 •0.15 20 -55-150 I 1.2 I 0.25 800 * !l!lit1 folli!!<!Jfl.ltf DO-< 
ISOBI0-60515 IS!09-M t.ttttt{}ff~ -~!lit 1000 700 I •0.15 20 -55-150 1.2 I 0.25 1000 00-4 



~ 
I 

$-'J :::i~7'-<:t- r 

2 ji( it.,. ff.! 1. 

1811002-60589 151972-M 

ISIJ002-811589 151973-M 

MSll912-60739 151263-M 

llllJll12-00739 151265-M 

1111912-1111739 151267-M 

.'.iElll.±7'1'*- ... 

Ill ji( ~.,. 

MS0003-60770 

HJ 1. 

om.BA-M 
02Z6.2A-· M 
0216.6A-M 
0117.51-M 

0216.21-M 
0219.IA-M 

02Z16A -M 
02118A -M 

02120A -M 

I mm_=!_ 
02Z24A-M 

Ill ;t 

::r..!:.'3'::\"~7JV 
7'v -'f-ff3 

.'.I:.t'}'\~7JV 

7'v-'f-!'J 

fJttt:ffiHf~ 

11t~l!l!1l-!'J 

llt~l!l!1l-ff3 

Ill iii 

:,.-11 :1 '/ 

7'v-'f-!'J 

mo 
f----v,~ 

Ill it 

(V) 

Jil/.'iii!li!! 75 A1 ·11"/?' 

Jlll.lii!!ll'. 35 A.1 ·11'':?1' 

-R~!l'iiil 400 

-~!l'iit! 600 

--~!l'iit! 800 

Ji!: * ji( '111 

p Pz~1 T; 

(O.Olseo) 

(mW) (mW) ('C) 

250 1250 1i5 

l 

* ii( '111 (Ta=25'C) ll :lit ft; !Ii tt (Ta=25'C) 

IFM Io laurgt T,1g v, r, CT ~ '" 
MAX "'i'f MAX "'i'f MAX "'i'f MAX 

{Mi :Jj- ;j- ff3 

J, v, v, 
(mA) (mA) (mA) ('C) (V) (mA) I (µA) (V) (pF) (V) (%) (µs) 

500 20-0 *2000 -65-175 1 100 0.5 50 3.5 0 4(/1'2) * lµs D0-35 

300 JOO *2000 -65-175 1.3 JOO 0.5 30 4 0 4 (it2) * lµs D0-35 
I 

3.0 200 -40-150 I 1.2 3 (A) l(mA) 400 I 
-· + 

3.0 20-0 -40-150 1.2 3 (A) l(mA) 600 
I 

3.0 200 -40-150 1.2 3 (A) l(mA) 800 

(ii I ) trr illtl:JEIEJ§ f!UtJ\E 

v~\'~f, Output. 

r •• ~ '"] ·: l ;oo . 

( 2) trri.lllJ:JEIEJ§ fliiJ!tJiE ~ 
l~ut 0.011µF :i' 1 ~ ;;f-}' Output 0 . 1, 1., 

o L 
_:LJ Ison ~i,, U son son · . 

lOOns E 

' l ~ 
l;=IOmA VR=6V Rc=50n VR=6V, IF= IOmA, Rc=500, la=.lfol, 

(Ta= 25'C) lit 11( a~ !Ii 11 (Ta=25'C) 

T.t" 

('C) 

Iaurn Vz r, (f=lkH,) 

MIN TYP MAX TYP MAX TYP 

fz 

MAX~ 
lz 

r. 
MAX~ 

v, 

1!.Vz 

MAX~;]- Jfj 

IzM 

(mA) I (V) I (V) I (V) I (O) I (0) I (%fC) I (%i'C) I (mA) I (µA) I (V) I (V) I (mA) 

I 210 I 5,3 I 5.6 t 6.0 I 4 I 35 I 0.032 I 0.050 I 10 I 5 I 2 I 0.7 I 4,¥.._.., 
I 190 5.8 6.2 6.6 s 20 0.042 o.oeo 10 s I 3 o.6 38 

180 I 6.4 I 6.8 I 7.2 I 1 I 10 I 0.048 I 0.065 I 8 I 50 I 5 I 0.5 I 35 I 
160 7.1 7.5 7.9 8 l!ol 0.055 0.070 8 . 30 6 0.5 32 

150 7.7 I 8.2 I 8.7 10 I 15 I 0.060 I o.on I 8 I s 6.5 I 0.5 I 29 
130 8.6 9.1 I 9.6 I 15 I 20 I 0.065 I o.os1 I 6 2 7 I 0.55 I 26 
120 9.4· 10 10.6 18 25 0.070 0.085 6 2 8 0.6 24 

-65-175 110 10.4 11 11.6 22 35 0.074 0.088 6 2 8.4 0.65 22 
D0-35 

100 11.4 12 12.6 27 35 0.077 0.090 5 2 9.1 0.7 20 
89 12.4 I 13 I 14.1 I 32 I 40 I o.oso I o.092 I 5 I 2 9.9 0.8 I 18 

80 I 13.9 I 15 I 15.6 I 38 I 45 I 0.084 I 0.095 I 5 2 I 11 I 0.9 I 16 
74 15.4 16 I 17.1 I 46 I 60 I 0.087 I 0.097 I 3.5 I 2 12 1.0 I 15 
65 I 16.9 18 19.1 I 54 I 70 I o.092 I o.099 I 3.5 2 I 14 1.2 I 13 

!---=-. 59 _I ~- 0.093 I 0.100 3.0 2 __ !++5 ~-t=12 
I 54 100 o.094 0.101 2.5 2 11 J.6 11 
--49-· 200- 0.095 0.103 2.5 2 . 18 -l-.-8- 9.7"' 



r:J:J 

t3 
I 

~U7'1'1"-r 

Ill"' llf ;;, l{j f, 

1Z6.8 -· 
1Z7.5 - M 
1ZB.2 -M 

1Z8.1-M 

r-_JZ!.8.--=!____ 
1Z11 -· 
1112 -· 
1113 -M 
1Z15 -M 
me -M 

f--· 
~~B-~ mo -M 

1122 -M 
1124 -M 

1127 -· 
mo -• 

MS0003-e0771 
1133 -· 
me -• 

1138 -· 
1143 -M 

1147 -· 
1151 -I 

me -• 

11e2 -· 
ms-• 
1175 -· 

1ZB2 -· 
1181 -· 
11100-M 

1!110-M 

11120-M 

1l130-I 

tz150-M 

m Ji 

j)J; Iii: 'l'1 

ll: * ~ ~ 

p Pm T1 

(O.O!Soc) 

(W) (W) ('C) 

1 5 150 

(Ta=25'C) lit 

T.1.11: Vz 

MIN TYP MAX 

('C) (V) (V) (V) 

6.4 6.8 7.5 

7.1 7.5 7.9 

7.7 8.2 8.7 

8.6 9.1 9.6 

9.4 10 10.6 

10.4 11 11.6 

11.4 12 12.6 

12.4 13 14.1 

13.9 15 15.6 

15.4 16 17.1 

16.9 18 19.1 

18.9 20 21.2 

20.8 22 23.3 

22.7 24 25.9 

25.I 27 28.9 

28 30 32.0 

-65-150 31 33 35.0 

34 36 38.0 

37 39 41.0 

40 43 45.0 

44 47 50.0 

48 51 54 

53 56 60 

58 62 66 

64 68 72 

71 75 79 

77 82 87 

86 91 96 

94 100 106 

104 110 116 

114 120 126 

130 141 

150 156 

11( l1'J ~ Mo (Ta=25'C) 

rd(f=lkH•) rz hi l I IR( 2) 
rnrJ~ll'd'f rnrJ5Ell<l'f 

MAX MAX !i- ff~ 

Iz (µA) (µA) v. 
(!l) 1%/'C) (mA) MMlO:ll:* lil'J!:.O:ll:* (V) 

5 0.057 35 !50 300 5.0 

5 0.061 35 75 200 6.0 

7 0.065 35 50 JOO 6.5 

8 0.068 25 25 50 7.0 

8 0.071 25 10 50 8.0 

8 0.073 25 5 20 8.4 

9 0.076 20 5 20 9.1 

10 0.079 20 5 20 9.9 

20 0.082 20 5 20 11 
25 0.083 15 5 20 12 

35 0.085 15 5 20 14 

40 0.086 15 5 20 15 

45 0.087 10 5 20 17 

50 0.088 10 5 20 18 

70 0.090 10 I 5 20 21 

80 0.091 7.5 5 20 23 

90 0.092 7.5 5 20 25 D0-1 
100 0.093 7.5 5 20 27 

100 0.094 6.0 5 20 30 

100 0.095 6.0 5 20 33 

110 0.095 6.0 5 20 36 

110 0.096 4.5 5 20 39 

120 0.096 4.5 5 20 43 

125 0.097 4.5 5 20 47 

150 0.097 3.5 5 20 52 

175 0.098 3.5 5 20 56 

200 0.098 3.5 5 20 62 

250 0.099 2.5 5 20 69 

350 0.100 2.5 5 20 76 

450 0.100 2.5 5 20 84 

550 0.100 2.0 5 20 91 

700 0.100 2.0 5 20 99 

1000 0.100 2.0 5 20 114 



t 
I 

:€&~-1*- i: 

II! lE # ~ !I!! 

UHIT-IOT7f 

:t llJ JZ'. 

lOZB.1-1 
IDZ7.5-I 
IDZ&.2-1 
1DZ8.1-I 
lmB -I 
IDZll -I 

IOZI! -I 
IDZll -I 
IDZll -I 
IDZll -I 
IDZ!B -I 

101%1 -· 

10122 -· mm-• 
IOZ21 -I 

llZ31 -· 
IDZll -I Ill; 111: !I!! 
IOZIB -I 
JIZIB -I 

11Z43 -· 
IDZ'7 -I 

1om -• 
IDZ58 -I 

nm-• 
IDZBI -I 

IGZ75 -I 

Ill!! -· 
IDZll -I 

mm-1 
llZlll-1 
mm-• 
mm-1 
IOZllU-1 

ii: * lil ~ 

p p,,. T1 

(W) (W) ('C) 

10 50 150 

(T• •25"C) 11: 

T111 Vz 

MIN typ 

('C) (V) (V) 

6.4 6.8 

7.1 7.5 

7.7 8.2 

8.6 9.1 

9.4 10 

10.4 II 
11.4 12 

12.4 13 

13.9 15 

15.4 16 

16.9 18 

18.9 20 

20.8 22 

22.7 24 

25.1 27 

28.0 30 
-65-150 31 33 

34 36 

37 39 

40 43 

" 41 
48 51 

53 56 

68 &J 

64 68 

71 75 

71 82 

86 91 

94 100 
; 

104 110 

114 120 

m 130 
139 150 

:lit tf.J " It (T••25"C) 

Td(f=lkHz) Tz Ia 

MAX MAX MAX 
illjji!lf<f'I' 

MAX !lllElf<!t Mo lf1 

1, v. 
(V) (0) (%/'C) (mA) (µA) (V) 

7.2 1.2 0.057 350 150 5.0 

7.9 1.3 0.061 350 100 6.0 

8.7 1.5 0.065 350 50 6.5 

9.6 2.0 0.068 250 25 7.0 

10.6 3.0 0.071 250 25 8.0 

11.6 3.0 0.073 250 10 8.4 

12.6 3.0 0.076 200 10 9.1 

a.I 3.0 0.079 200 10 9.9 

15.6 3.0 0.082 200 10 II 
17.l 4.0 0.083 150 10 12 

19.1 6.0 0.085 150 10 14 

21.2 7.0 0.086 150 10 15 

23.3 8.0 0.087 100 10 17 

25.9 9.0 0.088 100 10 18 

28.9 11.0 0.090 100 10 21 
32.0 il.O 0.091 75 10 23 

35.0 11.0 0.092 75 10 25 

38.0 11.0 0.093 75 10 'l:l 
41.0 11.0 0.094 60 10 30 
45.0 12.0 0.095 60 10 33 
50.0 14.0 0.095 60 10 36 
54 15.0 0.096 45 10 39 

60 16.0 0.096 45 10 43 

66 17.0 0.097 45 10 47 
72 18.0 0.097 85 10 52 

19 22.0 0.098 35 10 56 
81 25.0 0.098 35 10 62 

95 35.0 0.099 25 10 69 

106 40.0 0.100 25 10 76 

116 55.0 0.100 25 10 84 
126 75.0 0.100 20 10 91 
141 100 0.100 20 10 99 
156 175 0.100 20 10 114 



I 
~ 
I 

'lll!q:l):till.'.1£& 
y IJ ::i :,.- NPN r 7 :--~A ~ 

'"' * Ii! !Ii 

V"o I le 
Vcao VcEo 

ll':I t I# '1 m ill 

I 
(V) (V) (V)j (A) 

2Snt10illi ~ 1J ::1 /NPN 7-..-{ •y-f/J"ffl 
I30 110 IO j 10 j)j;lrctJi:il-ffJ !l:IJJlll~m 

*.Pc<ll~il!ll<l'l'Tc=25°C<ll l; ~ <llli 

~-(~ll~r7:.-~A~ 

Jil: :k Ii! 

VcBo Vci;:o VEBO 

w ~ m jl! fl ;It 

(V) (V) (V) 

L-$.d/ ¥ :r. t:'1 ~:,,-7)\,-2SC120ll@ 
l!t:IJJllliil·ll:!I! 7i..--T*J- 40 20 3.5 

•Pc<'l~•J>i!if<i'fTc=25"C<'l t ~ <'lfl!! 

(To-25"C) I 
Pc r, 

MAX 

(W) ("C) (µA) 

•100 150 10 

tl! (Ta =25"C) 

le Pc TJ 

(mA) (W) ("C) 

180 *2.51 175 
I 

!l li\ '~ l!f ti'. CTa=2s·c.l I -----,--
Iceo i fr hFE I~ lo lit 11' c .• I A 1 "! -f-/ ;7'f!j."i'1; f¥1 IE 1 MIN TYP~ IE if< f'f le 

Ym .. ,,lv"'"'' !I< f'f TYPl MAX !I< l'f '·· t,1~ ,, rH! 
r-- I---

I 
I VCE MIN MAX VcE MAX MAX le Is Vea TYP TYP TYP 

(Vlj (V) (pF) I (pF) ( V) I (mA) (MH,) (MH,); (V) . (A) (V) (A) (A) (A) (V) (µs) (µs) (µs) 

501 0] 0.5 - ] IO I 30 300 5 I 1.s J 2.5 5 I 1501300 50 3 7 5 T0-3 

111. $\ "') Iii ti'. (Ta 9 25"C) j 
lcao b,, fr C., (f=IMH,) Po J 

MAX ""i'f if< i'f MIN TYP 1 !;, i'f TYP MAX-~ MIN TYP if< i'f l)j. ff! 
f---1 

VcE le r VCE I IE 
Vcs I T P, Ve!': l Ve, MIN MAX 

(µA) (V) (V) (mA) 1 (GH,) (GH')_i (V) (mA) (pF) (pF) i (V) (W) (W) (GH,) I (W) (V) I 

20 I 20 250 I 100 I l. 7 I 5 r 100 I 
I 

1812-3B I 5 I 2.3 3 18 0.9 1.05 2 I 0.4 i I : 1 I ' 



4 7 ~4 .F33!Jl.:tf:~C')#ltfltilf{5f<f:&Ul1!J.!:il'M!c ~-:> -Z: .:6 I) t TC')-Z:·, *1i'iUl!UIH±ft~#ltfU: -Z: 
.:·~M < t.:;; tr• i T J:? .:6LliJi~' $ L-J:lft To 

o ~c~O)~!Jf.I 

lf3.1ifftll b.: f:lt;¥ilhit Renewal Use. 
.A : ~.tl:ilh:f.l Discontinued Type 

l-7/'YA~ Transistor 

* :g 1tttJI,~ ]f~ 45 
Type Recommended Type Type 

.A 2SA49© (~·)2SA495© 4. 2SA469 

.A 2SA50 (¥Jf)2SA495© 4. 2SA469© 

.A2SA52© (fJr)2SA495© 4. 2SA470 

.A 2SA53© (¥Jf)2SA495© 4. 2SA471. 

.A 2SA74 (¥Jf)2SC394 4. 2SA472 

.A 2SA75® (¥Jf)2SA522@ A. 2SA474 

.A 2SA127 . (¥Jf)2SC499 4. 2SA474© 

.A 2SA127© (¥Jf)2SA429© 4. 2SA475 
4. 2SA128 (¥Jf)2SA467©' 4. 2SA476 
4. 2SA129 (¥Jf)2SA467© 4. 2SA476© 
.A 2SA229 (¥Jf)2SC385A A 2SA477 
.A2SA229© (¥Jf)2SC390 4. 2SA477© 
.A 2SA230 (¥Jf)2SC399 4. 2SA478 
.A 2SA230© (¥Jf)2SC387A© 4. 2SA479 
4. 2SA239 (¥Jr) 2SC785, C394 4. 2SA4941,G: 
.A 2SA240 (¥Jf)2SC784 4. 2SA501 
.A 2SA276 (¥Jf)2SC395A, C752© 6 2SA511 
.A 2SA277 · (¥Jf)2SA495© L::,. 2SA513 
A. 2SA278 (¥Jf)2SA495© .a. 2SA517 
.A 2SA278@ Ot#)2SA522® 4. 2SA517© 
A 2SA282 (¥Jf)2SA467© 4. 2SA518 
-.A 2SA283 (¥Jf)2SA467© 4. 2SA518© 
.4. 2SA284 (¥Jf)2SA467© 4. 2SA525 
A. 2SA304 (¥Jf)2SA495© 4.2SA525© 
.A 2SA305 (¥Jf)2SA495© .A 2SA538 
A 2SA311 (¥Jf)2SA467© .4. 2SB25® 
.A 2SA312 (¥Jf)2SA467© .A 2SB26A 
A. 2SA313 (¥Jf)2SA495© .A 2SB40 
.A 2SA314 (¥Jf)2SA495© .A 2SB43 
A 2SA315 (¥Jf)2SA495© .A 2SB43A 
.A 2SA316 (¥Jf)2SA495© .A 2SB43© 
.A 2SA372 (¥Jr) 2SC395A, C752 © .A2SB44 -
.4. 2SA433 (¥Jr )2SC380A Ii. 2SB44© 
.4. 2SA446 (¥Jf)2SC395A L:;. 2SB55 

· A 2SA466 (¥Jf)2SC941 L::,. 2SB56A 
.A 2SA468 (¥Jf)2SA495 .A2SB69@> 
A 2SA468© (¥Jf)2SA495© .A2SB94 

{t~.11tl 

· s · 43~ i -c·1::~.tl: c >j: '? ·n,;., ilhttU:llt 
~>-Cd'.. ry i'T. 
($][) · .. $Jf»i.llll:~t<7):I:JHi·<7)f\::~~!W:.IMI 

Recommended products for newdesign 

~ ~ {ttf~-
Recommended Type Type Recommended Type 

(¥Jf)2SA495 4. 2SB149® (¥Jf)2SD51@ 
(¥Jf)2SA495© A 2SB150 (feff)2SA429© 
(jjf) 2SC394 L:;. 2SB189@ (¥Jf)2SA467© 
(j/i)2SC380 4. 2SB200 2SB461(¥Jf)2SA496 
(¥Jf)2SC394 4. 2SB200A 2SB461(*1[)2SA505 
(j/i)2SA495 4. 2SB200:© (feff)2SA467© 
(j/i)2SA495© A 2SB201 (feff)2SA467© 
(j/i)2SA495 © A 2SB202 2SB46l(feff)2SA496 
(¥Jf)2SC394 A 2SB202@ (feff)2SA467© 
(j/i)2SA495© A 2SB235 (feff)28Dll3 
(¥Jr )2SA495 4. 2SB236 (feff)2SD114 
(¥Jf)2SA495 © 4. 2SB236@ (feff)2SD55® 
(*,If) 2SA467 © 4. 2SB237 (feff)2SD114 
(¥Jf)2SA467© A 2SB257 2SB440(f/f)2SC732 
(¥Jr) 2SA 493 © A 2SB258 (feff)2SC793 

2SA594 4. 2SB258© (feff)2SD114 
2SA510 4. 2SB259 (feff)2SC793 
2SA512 A 2SB259© (:$,ff)2SD114 

(tf)2SA495 .A 2SB260 (fefi')2SC793 
(tr )2SA495 © A 2SB260© (feff)2SD114 
(tf)2SA495 A 2SB265 (feff)2SA495© 
(%'if)2SA495© .A 2SB290, (¥Jf)2SA493© 
(tf)2SC784 A 2SB290® (feff)2SC587A@ 
(¥Jf)2SC387A © 4. 2SB291 

' 
(f/f)2SA493© 

(¥Jr )2SA495 © .A 2SB292 (fefi')2SA493© 
- .A 2SB292® (feff)2SA560® 

(tf)2SC789 .A 2SB292A (fefi')2SA493 © 
(tf)2SA495@> .A 2SB292A® (¥Jr) 2SA560 ® 
(¥Jf)2SA562 .A 2SB296 (¥Jf)2SC558 
(tf)2SA561 .A 2SB296© (:$,ff) 2SA656 
(¥Jf.)2SA495© .A 2SB306 (fefi')2SA429© 

2SB54(¥Jf)2SA561 .A 2SB415© (feff)2SA503 
(:lilf)2SA495@ .A 2SB421 (:$,ff) 2SA682 
(¥Jf)2SA561 .A 2SB421© (¥Jf)2SA5-12 

, (¥Jr) 2SA561 .A 2SB422 -
(tf)2SD52@ A. 2SB423 -

2SB.56 1::,. 2SB424 (:$,ff) 2SC791 

-846-



~ ~ ft " .lli m ~ ~ ft. 'I J'A m ~ ~ {-'C 'I .!'12 ~ 
Type Recommended Type Type Recommended Type Type Recommended Type 

A 25B424© ($Ji)25B502. & 25C376 2SC499 ..t.. 2SC992 "25C998 

.6. 25B425 (;lfr)25A489 & 25C376© 2SC780A@J & 2SC999 -

.6. 25B425© ($Ji) 2SB502 6. 25C377 2SC941 ..t.. 25C1002 2SC 1120 

.6. 2SB426 ($/i)2SA489 A. 2SC379 2SC380A & 2SC1003 2SC1121 

.6. 2SB426© (m)2SB503 6. 2SC384 25C784 6. 25Cl005 ($If) 2SC1172 \ 

.6. 2SB426A ($/i) 25A489 I ..t.. 25C385 2SC385A 6. 25C100'5A ($If) 2SC1172A 

A 25B439© (:fif)25A493© 
J.. 2SB440© ($/i) 25A493 © 

: ..t.. 2SC386 2SC386A 
i' A. 25C387 2SC387A 

..t.. 25Cl122 2SC1122A 

.6. 25Cll70 (:fif)25C1170A,Cll72 i 
i 

.6. 2SB462 (:fif)2SA489 1 & 2SC387© 2SC387A@J ..t.. 2SD43 (:flf)2SC735 
i 

.6. 2SB462© (i')25B503, B434@ . ..t.. 2SC388 25C388A A 25D43A. ($Jf)25C734 
6. 25B463© ($/i) 2SB435 © : & 2SC389 25C392 .A 25Dl04 (¥!f)25C509 
.A. 2SB464 ($Ji)2SC789 ..t.. 25C391 2SC392A .& 25Dl05 (~)2SC509 

..t.. 25B464© ($/i) 25A657 ' & 2SC395 2SC395A ..t.. 25Dl07 -

..t.. 2SB465 (*1f)2SC789 , A. 2SC396 2SC395A A. 2SD108 -

..t.. 2SB465© (i')2SA658 : & 25C397 (~)2SC390. & 2SD191 2SC366© 
A 2SB482 (:fif)2SA495 ..t.. 25C483 2SC791 A 2SD192 2SC366@l 
..t.. 25B483 (i')25A495 6. 2SC489 (~)2SC789 '..t.. 2SD193 25C366© 
..t.. 25B486 (~Jf)25A493 '6. 2SC490 (*1f )2SC789 ..t.. 2SD194 25C366© 
& 2SC13 (*1[) 2SC372 ©, C373 © 6. 2SC491 ($/i) 2SC789 ..t.. 2SH22 2SH21 
A 2SC14 (*'f )2SC372(GJ, C373© 6. 25C493 (~)2SC789 ..t.. 2SJ 11 (:$Jf)2SK12,Kl5 
A 2SC19 25C504 6. 25C494 (~)2SC789 & 2SJ12 ('$1f)2SK12,Kl5 
..t.. 2SC20 25C504. 6. 25C501 2SC594 ..t.. 2SJ 12® -
& 25C70 25C788 ..t.. 25C502 2SC481 ..t.. 2SJ 13 ('$1f)2SK15 
..t.. 2SC71 (i')2SC372©,C373© 6. 2SC511 2SC510 .6. 2SK13 25K15 
..t.. 2SC72 (:ffi')2SC312©,C373© 6 25C513 2SC512 .6. 2SK13@ 2SK121@ 
..t.. 2SC74 (:ffi')25C594 6. 2SC515 25C515A A. 2SK17 25K30A 
..t.. 25C74® 2SC594@l & 25C518 25C558 .6. 3SK23 35K28 
..t.. 2SC101 2SC521A & 25C520 25C520A &0515 0518 
6. 25C101A (:Wr) 2SC521A A. 2SC521 ·2SC521A A.0516 OS18 
..t.. 2SC102 2SC521A • 6 2SC523 2SC522 A.0517 OS18 
& 2SC106 25r517, c12s1 6 2SC525 25C524 
..t.. 2SC107 25C517, Cl237 , ..t.. 25C550 (~)2SC1241 

..t.. 25Cl08 25C108A A. 25C552 (¥!f)25Cl242 

..t.. 2SC109 2SC109A .to. 2SC554 2SC548,C998 
; 6. 25Cl99 - . 6 25C556 25C1164 

& 25C316@l 25C587AI@ & 25C559 25C481 
..t.. 25C351 25<:;380A & 25C588@l 25C594® L 
6. 2SC367 25C735 A. 25C60l@l -

6. 2SC368 (*Jr)2SC1380A . 6 25C602@l -
& 25C369 (:fif)25C732. 6 25C611® -
6. 2SC369© 2SC1000\G) 6. 25C612® -

· & 25C370 (:fir J25C372, C380 , A. 2SC780© :iSC780A© 
i 6. 2SC371 (;l'Jf)2SC372 .6. 25C794 2SC793 
I ,6, 2SC371 © (:wi')2SC372© .6. 2SC863 2SC383 
: .6. 2SC374 (i')25C373, C733. 6. 25CS64 2SC383 
: & 2SC375 25C784 ..t.. 25C991 25C998 

-847,.--. 



~1:.t-f.: Diode 

~ .:g ft•lli• w :g ft • &. .. m :g ft • ~ a 
Type Recommended Type Type R ecom m end.ed Type Type Recommended Type 

A M8482 H!f)lS2187 .6. 1Sl237 1Sl834 & SF16Fll SF16F'12 
15. 1S48 (*1f)lS1658 .6. 1S1238 1Sl835 .A 5F16Gll SF16G12 
.ilS49 1S1658 ... 1Sl465 .A SF16Hll SF16J 12 
A 1S71 (~)1S2462 ... 1Sl719 1S2093 A SF16J 11 , 
A 1S72 (ft) 1S2462 A. 300GD12 300LD11 A SF16Lll ·SF16Ll2 
A 1S81 (~)1S246Z ... 300JD12 II A SF16Nll SF16N'l2 
A 1S82 (~)1S15$7 & 300LD12 i , A. SF16Rll ·SF16Q12 
A 1S86 (llf) 1S2236 & M8320 1522378 .6. SF50Dll SF50D12. 
A IS87 (llf) 1S1588 

A 1S88 (~)1S1588• 

A 1S89 {llf) 1S1588 

& M8371-10K JN44Al 
A SF3Bll SF3B14 
& SF3Dll SF 3D14 

.6. SF50Gll 1SF50Gl2 ! 

.6. SF50J 11 .SFSOJ 12 i 

.6. SF50Lll .S-FSOL 12' 
.A.1S127 - & SF 3Gll SF 3G14 .6. SF50Nll ·.SF50Ni2 
.A.1S128 - & SF 3B12 SF3B14 LS. SF50Rll 5F50Rl2 
A 1Sl29 (lif )1S1587 & SF 3Dl2 SF3Dl4 .6. SH 5 Bll ·SH 5Bl2 
A 1S130 (~)181587 ASF3Gl2 SF3Gl4 .6. SH 5 Dll ·SH 5Dl2 
A 1Sl35 02Z5.6A A. SF3Bl3 SF3Bl4 A SH5Fll :sH5F12 
.A.1S136 02Z6".2A A SF3D13 SF3.D14 ASH5Gll ·SH5GI2. 
... 1S137 02Z7·.5A A SF 3Gl3 SF3Gl4 .6. SH 5Hll :SH5H12 
... 1S138 02Z8.2A .6. SF 5 Zll SF5Bl2 A SH5Jll !SH SJ IZ 
.A.1Sl39 -02Z9.1A .6. SF 5All II t:;. SH16B11 :sHI6B12 
.A.1Sl40 02Zl1A A SF 5 Bll • A SH16Dll •SH16PIZ 
& 1Sl41 02Z13A A SF 5Cll SF5D12 .6. SH16Fll ·SH16Fl2 
& 1Sl42 02Zl5A A SF 5 Dll II .6. SH16Gll SH16G12 
... 1S143 02Zl6A A SF 5 Ell SF5F12 A SH16Hll :sHi6.Hl2 
.6. 15145 (fi)lS2236 A SF 5 Fll • A SH16J ll SH16J 12 
A 1Sl80 (ili')lS2460 A SF5Gll SF5G12 A SM 5Bll SM 6Bl4 
.6. 1S181 (fi)lS2461 1'.l SF5Hll SF 5Jl2 A SM5DU :s~ 6Dl4 
.6. 1Sl8.2 (fi)lS2462 A SF5Jll • A SM 5Gll :sM6G14 
.6. 15183 (~)1S2463 A SFlOZll SF10Bl2 A SM 5B12 'SM 6B,4 
... 1Sl84 1S1588 A SFlOAll II A SM 5D12 ·SM6DH 
& 1Sl85 1Sl588. A SFlOBll • A SM5Gl2 1.SM 6Gl4 
A 1~215 (fJf)15212 A SFlOCll SF10D12 .A SM5B13 ISM 6Bl4 
A 15216 (~)1S213 A SFlODll i SF10D12 A SM 5Dl3 'SM6DH 
& 15217 15214 A SFlOEll 

! 
SF10Fl2 A. SM5Gl3 SM6GM 

& 1S218 1Sl588 : .A SFlOFll • A SMlOBll- :SM10B14 
& 15324 1S1588 A. SFlOGll SF10Gl2 t:;. SMlODll :SM10D14 
.A.1S325 lS1588 A SFlOHll SFlOJ 12 .6. SMlOGll SM10Gl4 
& 1S810 1Sl585 A SFIOJ 11 • A SM10B12 ~MlOB 14· 
& lS989 1S27.6 .A SFlOLll SF10L12 .6. SM10D12 SM10Dl4 
A 1Sl514 (lif)1Sl585 A SFlONll SF10Nl2 A SM10Gl2 SM10Gl4 
A 1Sl515 (~)1Sl586 A SF16Zll SF16Bl2 ·, A SM10Bl3 SM10B14. 
A 1Sl516 (fJf )lS1587 A SF16All • .. SM10D13 :SMlOD 14 
... 1Sl621 1S2091 & 5F16Bll • A SM10Gl3 ~.MlOGl( 
A 1Sl722 (lif)1S1549 4. SF16Cll $Fl6D12 
A 151807 (lif) 1S2187 4. SF16Dll • 
.A.1S2095 1S2095A A. SF16Ell SF16Fl2 
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77-t?if 1) t::?\.'"'C /Mounting Kits and Parts 
.'¥-¥Ht>:'!':'ftfflT b I:: /'.<, 7 ;7 k4t 1; 016,~>J.· 'lo G'J iJ'~ 1) i i-IJ', 7c t'L t, I::-::>,, -Z: l:l:.1[ij])JIJ}JlttG'JJi-Jf;l3JG'Jl'· 1::: ~ 6{ll:-J;;-0Jl'F>tlld1', 
~Ml::L-Z:~ffl~hi~ ~h~-::i0-z:01tffl*t~~Li-tl::, ~0~~~~~iT. 

AC6C ~2-19A(Si),T0·3t::illiiJl.l) 

AC6C 

AC23A (3 --;11D, 3-l!Ht:illiiffl) 

AC31A"-(3-7D; a=sG, 3--8Kt::jjl}jj) 

AC20C 
;t 1c l:J: 
AC21C 

AC20C (2-138, T0·66l=illiiJl.l) 
AC21C- (2-138, T0·66t=illiiJl.l) 

AC26C ( 2 - 9 l=ifiJl.l) AC27 A (2 -9A, TO· 60t=~ffl) 

AC3IA 

11f .;t;t~, 
rX2PCS 

AC604 

*AC26C 

?<;f.!il!fc.~0~1 
==:=="P'Rlii!i-M5 
---'--- AC405 AC27l\ 

/\fll-T ·1 I· ' 
~>-.!--"""'"--' M 5 X0.8 ) 

AC702A 

AC33A (3 - 7 Et=illiilll) 

M6Xl 

4 r--6.35~ 
..--- :fl - ~ -T !v ~ . AC504 

'"';f·Rli~M 6 AC32. 
AC406 

-t-·1 f M6Xl j 
AC703 

--849-

7 Y't&: } AC503 
-,q,1.1J?:~M5 

AC412 · AC33A 
-/\f!J-t-·1 J-

M 5 X0.8 
AC702A 



AC42C 

M6Xl 

AC407 

-'<'.t-ilK:fitM 6 AC34 

"1'~1itM6 } 

AC406 
t\fil-t-·1 "M6 

XI 
AC703 

AC51 ( 3-11 Lt:iii.lfi) 

AC55C( 2-IOt:U) 

ACSSC 

11-11!1~ 
t:@t<il:A"'-'-"t 

:M!:il.tl!:tli;,-\' - ;, 
il&t<il '7 •y ;, -\' 

ACSl 

AC42C( 2 - I 9C, TO- 3 t: ill.lfi) 

AC52( 3-35, 3 -35AC:ill.lfi) 

;

. ;< ;f-Blt1it ) 
M20 

AC52 
;j;;fil-j- 'Y " 
M20Xl.5 

AC56( 3-128, 3-13H, 
3-19A, 3-13Mt:ill.lfi) 

~ "'*i~} ato AC56 
AA-t-·1" 
M8 Xl.25 

'--850-

1illl =if 

AC46C( 2 - 8 Lt:ill.lfi) 

AC54( 3-27Bt:U) 

Ml2Xl.5 

;<;t.Blt'.&) M12 
AC54 

-;';;jlj-)- 'Y" 
Ml2Xl.5 

AC46C 

· 1.!J>.t-;.:;); J: V't\fil-t- ·1 "!±ISO ;t.;.: a-1*.ffl 
L. "(;); 9 ii' 

2.!f2. 1) "?It I::.:!', t~..., -C li~ilic :A"'--"t I::;, 1) 

::i-:--1'•) :A (Jl(z;,IJ::i-:,-::i:,-;<ry:,- J-' 
TSK - 550 t t.:: li'11H'Hl1) a- IB;:;(p L. -C fil!ffl 
T;.. I:: :!t~3'JJ-i>''' t, t;.. L. < ioJJ: L. ii' 
ISO standards are adopted for small 
screws and hexagonal nuts. 
Radiation effect is marvelously enhanced 
when applying silicon grease (Toshiba 
Silicon Compound TSK-550 or equivale 
~nt( to the insulating spacer when inst­
alling 



~-;t~--lt Insulating spacers 

H tt m tt .j· i:!; (mm) 
121 No. p b p d u, u, e q s t 

AC201 ? 1 iJ 2.0 10.9 4.3 30.15 16.87 46.0 32.0 0.05-0.08 1 
AC202 ?17- 2.0 10.9 4.3 30.15 16.87 46.0 32.0 " 1 
AC203 ? 1 iJ 2.0 5.08 3.2 24.38 14. 7 34.0 20.0 " 1 
AC204 ?17- 2.0 5.08 3.2 f-24-:38 14. 7 34.0 20.0 ,, ~ 
AC207 ? 1 iJ 0. 75 5.08 3.3 17 .5 - 27 .4 14. 7 ,, 2 
AC211 ,, 5.3 - - - - 17 - 0.15-0.20 3 
AC212 ,, 6.3 - - - - 21.5 - 0.10-0.16 3 
AC219 ,, 2.0 10.9 4.1 30.15 16.87 50.0 36 0.13-0.18 1 
AC221 ,, 2.0 5.08 3.6 - 14.7 25 15 0.05-0.08 4 
AC222 " 3.3 - - - - 12.5 - ,, 3 

~ 4 

~ 2 

h 2 
121 ~~ $ 1 H ~ I 

~111'7 •y $;-\' Insulating Washers 

No. H r'l'. m :t:-r ·J· it; (mm) 
1----+----+-p D, p D, p D, p D, H h , 

3.1 3.9 8.0 3.0 1.0 AC301 f iv 1) ;, 

1 

q~ 
2 
1 

3.5 3 i 
1 fh' 

Ci ~ 2 

1.0 AC311 667- 1 o ;, 3.2 4.9 8.0 1.8 
AC307 f' 7 o ;, 5.1 - 6.9 -

l--=-o-c+--=----,--+-c--c--1-,----J--- ---f----J--1---1--~ 
AC308 f:i.7 :::J;, 5.2 6.9 17 1.5 0.8 

1-A-c_3_1_8_,___66_-t_1_0_;,--+-3-.-1--+-3-__ 9_,_8 __ :_0+ ·12 6. o 2. o 
I----+-----+---+--"--~~- -------;--t----t---~ 

AC319 flv 1);, 6.3 8.0 14.0 2.2 0.8 

0.8 

7 ?'~ lug plates 

No. H *"-
J-Jl. m 

p b p d p D 

AC501 
~- @r~ 

1. 5 3.5 7.0 
Ni I ·Y ~ 

AC502 ,, 1.8 5.0 11.0 

AC503 ,, ,, ,, ,, 

?-$.7JI- Terminal 

No. H ti- !;JI. fl} 

AC504 
if;] L E B 

Ni I.,~ 25. 8 19.5 13.5 

7~.:r.-?;J;-JI-~ Radiator Holder 

No. H ft 7Jl. m 
RH-14 

IJ / lfjii! p D, D, H 
Ni I.,~ 3.6 8 5 

·;J• i); (mm) 
E G K 

4.0 3.5 8.5 

4.0 5.5 12. 7 

,, ,, 15 

··t it (mm) 
pd, pD pd, 
3.4 5.5 6.8 

-r iJdmm) 
h f2 12, 

2. 5 14 2 

~ 

T 
JIS1;f,j; 

0.3 
JIS C2803 
E T~lHiifJ:I_ 

0.5 
JIS C2803 
E T'm-l&}w:;f-
JIS C 2803 ,, 
ET'm 

Ht .. I t 

1.0 : J :·1 
\!di 

_i!D 

f2 2 fl., t 

6 3 0.5 
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3 

~E 
[l_KJ 
"'*'="""'==*T 



lfZl.!1!::*= Plain washurs 

No. H # 
f,)1,ti'I'fi~ (mm) 

J I s :ti l!i; 
d D T 

Pl: jl[iij 
3. 3 6 0.5 

JIS Bi256 
AC402 

Ni J ·y~ S.-- nA:tL l H\M 3 B s P 

AC405. 
}it j[iij 

5.5 12 0.8 
JIS Bl256 

Ni .'1 .,.~ M 5 BsP 

AC407 ,, 6.5 11.6 0.8 " 

AC414 " 2.9 5 0.5 
JIS Bl256 
S.--'7"31-JL 1HM2.6 BsP 

~<.::1'1.!l!::*= Spring washer 

No. H;J6f;Vl1i:l, 
):),\ ti'I 'f i:t (mm) 

JI S~tif> 
d.· bXt DMax 

AC401 
I) ~ 1f ~lij 

3.1 l.lX0.7 5.9 
JI S B 1251,.':t· 

Ni ·J ·y~ Rif:\it 2 ·I!!· 3 PB W 

" AC403 ,, 5.1 1. 7Xl.3 9.2 2__r:ifM5 

!f!t " AC406. 
NiJ·y3f 

6.1 2.7Xl.5 12 .2 2-l!:-M6 
<I~ +f 

I 
t-

t 

" AC412 " 5·, 1 l.7Xl.3 9.2 
2-f}MS 

PHB " AC415 
Ni J •y ~ 

2.7 l.OX0.6 5.3 
2-'il·M 2.6 PB 

lll!i1'1'€il.!1!::*= Toothed lock washers 

Jl!t 0f'1Y d D t !Jlii'& JIS Bl255 
Ac4o4 Sn J .1 ~ 5 5.3 10.0 0.63 10 f'.Ji*Jif-; 5 F 

1],;:I':::; Small screws 

No. H Oi"f 
!J!ti'I'fi* (mm) 

J I S;i;f;j; 
OfV'X l:.°'1 -T .e s 

}it ~i'l 
JIS B 1111 

AC604 M 3 X 0.5 12 12 +Of:'.A:{J-j-.-.::/j,;y,:; 
Ni J '!~ 

M3X0.5Xl2Bs 
JISBllll 

AC605 " M 2.6 X0.45 10 10 +0.l''/\:ft-J-.-.::f).;t,:; 
-$ ~~=r 1L 

1--l 
M2.6Xl0Bs 

~1ii17-·;1 r Hexagonal Nuts 

No. ;f:j' # '.!.l!fiH·i~ (mm) JI S:l'if!f> 
OfU'X l:.°·1 -T H J IS Bll81 

'1>t ifiJ 
!-'--

;;'\ftJ 7- ·1 ~ ltfil 2*& 
AC70iA 

Ni ;J ·y~ 
M 3 X0.5 2.4 

M3X0.5BsB 

" lHH& 
----1 

AC702A " M 5 X0.8 4 .L~_5_X0.8 B0~ 
AC703 " M6 5 

" lt<lll:H& 
M 6 Bs 

AC711 M2.6X0.45 " Hfil_t2*& 
" 2 

M2.6Bs 
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f""New Product Guide 
C~*ffiK .. "'.">\• --C!t:toF~9if:b.Jt < t!. ~ i. •) 

1 . I- 7 /~A. 9 Transistor 

2SA740 

v v ::1 ,., P N P =:.~Jrl\!N ,,, ""'tlf~ r 7 ,., './ ;;<. !I 

Ofil@: lB 1J ffl 
• ~firrJfr""C'i"°: V CEO =150V 

• \![i'JiE't'f.fb'J>7;:~1.·: Ic=l.5A 

• 2SC1448l: ::r Y 7" v -" Y !Iv re.ft. IJ ii"" 

• 7° 7 7, 7-,,, '1 'f: - 1v F'l[~-c--t 

(TOSHIBA 2-10) 

2SC1242A (TENTATIVE) 

-/V:!YNPN=~!l~V7~7v-~%r7Y/;;t..!J 

OVHF (144~175MHz) :@'!®1!M*~113~lB:1Jml:ffl 

( {~'i'l[ffffl) 
• ?."li'ilt:fJflj~ lOdB(Min.) 

• 10~ 15W#W'*'~~{1§.lill;,f';t-~fflvc~;i@ 

• = ~ "'!l'~fiiJ;;i.31"' nc~;W',;~;h--C1.·ot~lib 

i!W1'FP:1E 
'(JEDEC TO-lOA) 

2SC1447 

VV::1/NPN=~!l~V7~-/v-~%r7/'./7'7 

Ofil®:Jli!J}~tr:~;tm 

• ~jfl)j-ff:-C·-t: V CEo=300V 

• 7" 7 ;i. 7-.,, '1 'f: -1v rM-c·-t 
(TOSHIBA 2-10) 

2SC1448 

v D ::r Y N P N =:.ID:trl\1& -" ""'t]f} 1· 7 / './ ;i. 31 

Ofilii ill :1J ffl 
• ~f(fftff:-C·i"": VcEo=150V 

• ~i5fE'Gitb;7c~i.·: Ic=l.5A 

• 2SA 7 40 l: ::r Y 7° P ;1 / 31 V IU.>:. I) ;t: -j 

• 77 7'7-,,, ;7 'f:-Jv F')f)-C·-t 

(TOSHIBA 2-10) 

2. !t5t~-T Rectifier 

181832 
v v ::z ,., M\llY:~-itM~m~::r 

OTV '1 7 Y ,~ -- ffl 
• -JtA,liJjilft'i'[fr: VRM=1800V 

• 'f:Itg~VfE~m: Io=0 .. 7A 

-853-

• ilft@l;/Jl~Fct9: trr=6µs t\"""f 

1R5BZ61, 1R5DZ61, 1R5GZ61 

v v ::r ,., llt!N~if%~V!E*7 

O-!mffl 
• .Jt-A,Jlli:i!tCij;'.fr: VnM=100~400V 

• "fl:ltg~i'JiE~i'JiE: Io=l.5A 

• 7f7;;t..,, ., v~- r)f~ 

3. -lt1 'JA.9 Thyristor 

8H300J22, SH300J22A 

vP::rYJJ1\!N~~~~%-1t1P7'7 

O~lI!ffl 
• .Jt A,liJIHIJ'jrnll::ma::to J: rY.Jt !vl'iJ!ilft'l:[EE 

: VFM=VRM=600V 

• 3f:ltglll~l'~m : Io= 300A 

• !l-/:;t7!11A :torr=l5µs).:),}' 

• fillfm.ii'\f:i<P, Jifil.i'\f;lf* 

SM2B42, SM2D42, SM2G42 

v v ::r Y lJt MY:t*ir-% '3JZ::1J rPJ -1t 1 D ;i. 7 

03ZV!E'~1Jff;Uifl1JJ·tJ 

• -itA,Jllirn11::·l'l!a:: vDRM=100~4oov 

• §'~}<';1Jjj~.l,15JE: ITcR1rni=2A 

• =;f-of- -/-t: - Jv J·";lf} 

SM16Dl2, SM16G12 

V V ::r YJ7l\il)i:}#~J~'ll(::1J[PJ-1t1 P ;;t.. 31 

051.:i1rE'l'lt1J11iU?ii'llffl 
• .Jt-A,j)J\[l_fill::l§'.S::: VDnM=200~400V 

• ~J'J:i~~kl5JE: hcRMsi=l6A 

•77" r~-;i.Jfo3 





'73 

NDC 548 

llB 'fj] 47 ip 11 Yl 1 s 

iii 
98 

96 

.cfy_ 

-13 

rr ~ 
rr FJT 

:;.E: fiffi 5000F9 

*B:zif!J1'[%f;f::rl'.;4;f:f: 
Jll ll!,1i ~ {;§ 

:~ ~ 3t 'Jb ~ 'Jt {± 
J.IU?:'i'iffft EBIR~$ EB;i;i\ll!IJl IJ) 5 

!Ji~~'ll}-B·101 
~ ifi5 (292) 1 2 1 i Ct~~) 
:t,!Jl(~ p ~*Ji( 6294 

-l'li rr lilii ~­
fl\tilii!i:<J'!~·f!Jc!F(l)7!/ot • l!t'fmHi'! · 'H~N1-"¢ · 0k)Uf1 F 
fb!Ji'1:~-;l;·-Jf-7>'717•lUJJ6l\l·fv-Y• 7177· 

l!ll"". 'j/<_7\(l)ffi_ 

Fil!ilU • ffiJll:11HiFill!U1*>l::MJ: !£!:$: • Cfl!lUl) Ol'fi*i>'!:t:ili 
Printed in Japan 

3055~----3854 




