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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

Susumu Ishikame
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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FEEBBIZHVCDR S FEL S I L OMEGE

Letter Symbols and Abbreviations for Semiconductor Devices

4 % General
Symbol 15 B W OF fook B W) Term
NF M B noise figure
P FiZ E26N allowable power dissipation
P, Pix ATETT input power
Po, Pour 5 ak-w) output power
R, B 5 IR signal source resistance
Ri, Rin AT input resistance
Ry ARSI load resistance
Ro. Rour WIS output resistance
Ren BGKHT PE O MBE T L BRIV EHRIRAE | thermal resistance
DL x, BEEHOREI T OIEE L
SR D BATE S b R BT B AR R
ER%
Tih JEPERIET ro— ATRE (A% » FIE) ¥ 7iLFIPR | transient thermal resistance
M —ET, PO EIHRAIREER
AND L&, PEETREDIHIDIEEL
ébﬁﬁ%ﬁ%bﬁﬁtﬁ?bﬁ&ﬁT
(EH
Rih-a A RRPRRTEY | — A KB Uis v INE DY) | thermal resistance, junction to
AL B, F LA X O HARZSAEEDT | ambient
Rin_e %ﬁ%ﬁ%ﬁf‘aﬂ% HEAER D DA RS & TOBYKH thermal resistance, junction to case
Rin_s WA 4 vH thermal resistance, junction to heat
BT sink
Rinc-ay B TIPHT L | BeEE R, M, KB, B4/ | thermal resistance, heat sink to
Eiie E X v BT B, ambient
Rin-s %é{-;ié?\ﬂ v V| HEEHHB AL » FETOBIKHT thermal resistance, junction to stud
AR
Rins- ALy FIREWR | SRR E TR S, dRTAL, $2Ah | thermal resistance, stud to heat sink
ikl ?gikﬁﬁﬂﬁ,ﬁﬁtgﬁlbﬁm
Ta IR ZeZD BARDRBRIC X o~ TD H ¥ H & | ambient temperature
h,&mm%xufm%ﬁﬁnlofm
HE LR 5 e\ X 5 T, T —
BrEEomsomc, LTI
&?6%ﬁiwﬁéh5§i®ﬁ§.
Te b — AREE iiéﬁgé,@%o b= A LDED bR fc— 5 | case temperature
Dim AL,
T; R ATIREE junction temperature
Topr BRI operating temperature
Tses BRAFTIE B EIIN Ui\ IRER AT 4-{5. | storage temperature
L5 B,
ta B URERH] ATJ 3 ADE D R EDRAIEIEDL0 | delay time
B LT B D, B AD37 E
%ﬁﬁﬁﬁw@m%mtﬁﬁbif@%
H.
te TR HiJg -3 AR KHRIED90% 2 510% % | fall time
TWRAT 2 DI TS 5 i,
te SR H A ADRKIRIED10% 7 590% % | rise time
THIDNG B DI B B R,
ter WEERE (2 | Eaﬁ#ﬁ]ﬂnsaﬂia)ﬁiﬁzﬁﬁﬁﬁﬁ:& reverse recovery time (diode)
44— HEOMIC ¥ CTHEWE 3 5 R,
torg HRkR ATJ73 o 2D TR O RKIRIED10% | storage time

Tl 5805, M- AR,
DIRKARNE D102 T3 % F T OB




ton B —F "/B%"FEﬁ ta & t: OF turn-on time
tors g =i 7R | teeg & te OFO turn-off time
Vi Vi AJIBIE input voltage
Vo. Vour HhEE output voltage
Qs LREM | stored charge
2. bFF5LLRA#H  Transistor
21. PSP RH LM Transistor General
Symbol | H B | ® % % £ 3 B W Term
BV¢so 2L & e RX— | =3, 2BT L2 2 EESOMFNC | breakdown voltage, collector to base,
AR BE | BEZMZT, =L 7 2 BHEIAZE0CH | emitter open
InLiaed 2 fHEDIED 2 L 7 2 BRI
BFbHaLvs s - X—-AMBE,
BV o 2L -=3 | X—ABKTa v xEsOMKAE | breakdown voltage, Collector to emit-
y # MREREE | BRI T, = v 7 2Emsasuciin | ter, base open
LG 2fHEDI/ED = v 7 2 BRI E
Fa=2vzz =3, 2HEIE. .
BVcer 2R | N—R >3, xERIEEDEST Ree | breakdown voltage, collector to emit-
v X EREIREBE | B, 2 v 2 28500 BES | ter, with specified resistance between
Mz T, =v2 2BRNEBUCHIINLEE | base and emitter
&béﬁﬂ@?‘ﬁﬁr_ﬂb 2LV 7 X BRICEKIT S
2V x -y 2B,
BVers VIR eI | R—=Rx I, xEEPERK =212 x| breakdown voltage, collector to emit-
» % BIREREE | GO HAICEELY % T, = L7 2% | ter, base short-circuited to emitter
TOSZBITIEIN Lk 5 (L DIRED =
V7 2BERERTA I VIA =3 v &
IR,
BVeex 2L 2R =3 | N—ARIEEDEIRSEMEC= » & 1R, | breakdown voltage, collector to emit-
v ZEEREBIE | = v 7 2 EROW AR EFES % T, |ter, with specified circuit between
2 U7 RERHSSECHEIN LLED 5 | base and emitter
DIED = L7 ZBRCBITHa LI X
- =1y X [UERE,
BVeso =3y s N | 2 U7 ZPIRTE 3, 2 EEGOMTA | breakdown voltage, emitter to base,
AMREREE | BEEZMXC, =3 o # BHRSZWICHS | collector open
wL%béﬁﬁO%ﬁ@msyﬂaﬁk
| BTB= xR AMBE
brb JEEE2 7 & | N — AP forward transfer susceptance, common
Ay base
bro 2 = 3y XM forward transfer susceptance, common
emitter
bin AJIreSlx v | X—2EH input susceptance, common base
2
bie 2 = 3y X5 input susceptance, common emitter
bob HHwrte7 2 v | < —25EH output susceptance, common base
A
boe 7z =3y XEH output susceptance, common emitter
bro MBS T & | R— A ﬁeverse transfer suscepténce, common
A ase.
bre WEEF2 T & | =3y XEEH reverse transfer susceptance, common
A emitter
Cerop' Ceroy’ % Ce X T'ny' (collector to base time
constant)
Civ ANBE ~— AR input capacitance, common base
Cie 2 = 3y BEEM input capacitance, common emitter
Ciep WH= 3 » 2 A parallel input capacitance, common
% & emitter
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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,
emitter

forward transfer conductance, com-
mon base

forward transfer conductance,
common emitter

common

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
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small-signal open-circuit output
admittance, common emitter

small-signal open-circuit reverse
voltage transfer ratio, common base

small-signal open-circuit reverse volt-
age transfer ratio, common emitter

base current, dc
turn-on base current

turn-off base current

collector current, dc

collector cutoff current, dc, emitter
open

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

collector cutoff current, dc, base open

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

emitter cutoff current, dec, 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, dc

base to emitter saturation voltage
collector to base voltage, dc

collector to base voltage, dc, emitter
open

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

collector to emitter voltage, dc




V cro apsx-=3 | R—=2BKOEEDa L7 & - = 1y & | collector to emitter voltage, dc, base
v ZHEE B WEE open
Voer 2 N— A .=y 2EIEEDOESN. Ree | collector to emitter voltage, dc, with
& G LL& Xpa Ly g -3y x[H | specified resistance between base and
EIREE emitter
Vees 2 NR— R e =i, ZERERK Lo 2 L | collector to emitter voltage, dc, with
7K =3y XEEREE base short-circuited to emitter
Veev 2 N— R =i ZERIBEDBFE 2N | collector to emitter voltage, dc, with
febEoavrx =3, 2EEREBE | specified voltage between base and
emitter
Veex s N - AR HEEOEMKEMT= I » #iCH: | collector to emitter voltage, dc, with
WLl EDa L s & - =3 » Z[EEDE | specified circuit between base and
EE emitter
Ver(sat) avs g .= | IBEORRSEHEDLEDa Ly £ - = ¢ | collector to emitter saturation voltage
» 2 AIRERE | » 2 HEREE
Veer(sus) | avzz..=3 | avraz.=:, BTN, =12 x |collector to emitter sustaining voltage
y AV AT | WHOMME LA~ 2L T, 1%
= v 7 BE EF—EEC 2 L HIROIEED =2 v 2 &
B BT 5B,
Ves Tl ke | =3y & = AMBEREE emitter to base voltage, dc
AEE
Veso Iy & eXR— | avy 2BROLED= I 5 & - N~ | emitter to base voltage, dc, collector
ARIEE B R open
Vn ATRE MRS noise voltage refer to input terminal
i8S
Ve R reverse voltage
Yo Eﬁ%d\{év&rﬂlﬁﬁ RHRHDBENRORETD, MY | forward transfer admittance, common
FET7 P VA | BRONRMATIRLE D (N~ AgEH) | base
Yo z 7 (=3 » #3zHy) | forward transfer admittance, common
emitter
Yrv EFJ{%/J\{E, B | RMANEENFEOWRETO, 2 AT | reverse transfer admittance, common
ET F Iz vA | BRARKHEITEEDLL (X~A4E) | base
Vre Z 2 (= 3y #34h) | reverse transfer admittance, common
emitter
Orp MEET ¥ 3 & phase angle of forward transfer
v ANCARFE admittance, common base
Ore 7 phase angle of forward transfer
admittance, common emitter
Orb WERT N & phase angle of reverse transfer
v ANLH admittance, common base
Ore 4
Su AT SHRE AT o R EEDS A BEELE O sca%ering parameter, input reflection
coefficient
Sz: HD B R H ARG D RS EIETER A BIER O H sca%ering parameter, output reflection
coefficient
Sz IEDTRERE GRS | MRS o B A EEN O b scatter'}gg pa%rameter, forward trans-
fer coefficien
Si2 HTEMEERE | HHROBERLL scattering parameter, reverse transf-
er coefficient
2.2. 7x# bMPPFT>TPRHY Photo Transistor
Symbol H H EHET LI RY Term
In R AHHDILVIRIET, = v 7 2 a1 | dark current
BEXHM U & EHh 5B,
I KEHR BEOASIIRIET, = v 7 2EAH | light carrent
BELXHIM U & Eh 5B,
foL IR L < BTR | RS TSN CSOHZ) wxtL, Y | light modulation current cut off
a4 BEH3dBIE T % Ak frequency
L Jicticy illumination
H TESHE radiation power
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2.3. o= YHLav S UURY Unijunction transistor
Symbol H | E #HoF oo B oM Term
Ins ~— AR ~— AT 5B (AT | base 2 current, de
' Issoy | R=XHIERAE | Vesm(sat) & A—HIELEHEC KT 5~ — | modulated interbase current
A AT, =3 yx - —A2HDE
, v WA &R, .
. =3, ZEMR = iy 2 BRI A B (BT ‘| 'emitter current, dc
' IeB2o =3, ZUEHR | N—R1 Eﬁﬁkb&)@%&_}owam 3y & - % | emitter reverse current, dc, base 1
f ‘ ' ‘ — A 2 [HE open :
" Ien —E%ﬁ:— Iy X | =3y % @,Eﬁ,@v@/\,ﬁfﬁ. peak emitter current
1 ‘ ) . o
' Ip C—2Eeiy | ©—27 H5EBE Ve 28T, = = | peak point emitter current
2 B Y VIV g VIV ARNKEBT D
; Vu-z%ttﬁd\dé%l T XM ‘ ;
Iy BEER E R g[E.—-:r. 3y X BIURFEIC S | valley point emitter current
' %@ﬁ%ﬁ?kb%@ﬁ%ﬁﬂ%ﬁé%
. R ' L. . ;
. Rego ~—ARHERL | = 1, 2 BUR [jt)%&p:;tsk}z)&»—x 1 -~ | base 1 to base 2 resistance, emitter
i o | A 2 o open ‘
* Vairo N—=R1 ez 3 «\-7\ 2 Bﬁ}ﬁ,{krgbhjoﬁ‘émr-x 1 . = | base 1 to emitter voltage, dc, base 2
‘ v & [RFEE 3o # HIEWEE open
Va:p: N=A2, 1H base 2 to base 1 voltage, de
L
© Viabio Z =1y 2BICREB BT B~ 2 2, < | base 2 to base 1 voltage, dc, emitter
P — A 1 M FRE open
: Vaago NR—RA2 2§ | N—2A1 Eﬁ?j&zﬁﬁ%v\_:&,ﬁa«-«x 9 . base 2 to emitter voltage, dc, base 1
; Ly 2ERE iy # MEVUEE open it
* Vep =3y XN emitter to base 1 voltage, dc |
- | ALHEE , : ]
¢ Vepi(sat) = § y X | X—21, 2BCBELINLIRBIC ks | emitter to base 1 forward saturation |
; T5h=3yx - X—A1BEIEBERET. | voltage, with specified voltage between |
i base 1 and base 2
+ Vor: iR DEE N A 1B gscxllatlon output voltage, common
: ' ase 1 ;
Vv BEEE =3y ZBFE—= 3 » 2B R | valley point emitter voltage
i AH R,
Ve E—ZEziy | 220V 7YV bS5 v ARANE | peak point emitter voltage ;
‘ X BIE BRET A= v & - R— R 1WBE , j
" AZVIFATZEH | =31y 2 BFE—BIMEEC R T %~ 2 | intrinsic standoff ratio .
' : JSBIE Ve W, DF¥D L5 EZH |- (Vp: Emitter junction forward volt- |:
T%5, age=:0.7V) ;
Ve=7 Ves+Vp i
e Vp: :ﬂ\yﬂj%‘&jﬂlinfb% .
fﬁﬁYUﬂ/ﬁ47I‘~ F IR .‘
EIERETHRI0.7V (25°C) .
2.4, BRYBR PS> RH Field effect transistor
Symbol H H & @ ¥ oo oW | Term
- BVapo =t FuAg | ¥V —ABRT, Fv4A v . ¥~ i | breakdown voltage, gate to drain, |
VIERERE | FABEZHN L CBRCERO &5 % | source open
| CAERE. :
. BVops 2 Fv4 v .. v—AfM%E2E#&L, FuvA4 v | breakdown voltage, gate to drain,
‘ - 5 — TSR EE 2 B0 L-B&ic | source short-circuited to drain
! BEIRO&AEIE CAEIE. :
" brs BEREy2 T & | v — A forward transfer susceptance, com-
i v A mon source
. bis A7y | v—AEEH input susceptance, common source
2 i
brs WBREY & 7 & 7 reverse transfer susceptance,
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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, com:_non source
reverse transfer conductance, common |'
source ‘

output conductance, common source
drain current, dc

drain current at zero gate voltage

gate current, dc

gate to source reverse current at zero
drain to source voltage

allowable power d1ss1pat10n
drain supply voltage

drain to éource voltage, dc
gate to drain voltage

gate to drain voltage, dc,; source open |
gate to drain voltage, dc, with source

short-circuit to drain.
gate to source voltage

‘| gate 1 to source voltage

AGC voltage :
thermal electromotive force

noise voltage

drain to source pinch-off' voltage

input impedance

source reéistance ‘

drain to ;ﬁsource on bulk iresistance
drain to source off bulk resistance
input admittance, common source

forward transfer admittance,
mon source

com-




Yos

Vrs

VA

Wh7Fixv
A

MEEET K I &
VA

Fura vEHE
EEGREL

output admittance, common source

reverse transfer admittance, common
source

temperature coefficient of drain cur-
rent

3. H4F*—FELUEHREF Diode and rectifier

3.1, HAFX—FELUEREF LK Diode and rectifier general
Symbol | W B |  ® % % & o2 B 9 Term
Co £A 4 — VEE diode capacitance
C; BERE junction capacitance
Cr T EAE capacitance between terminals
Ip NEEE (HE DR %g%aﬁe#@ {?*é, L CEFRIEHECN | forward current, de
ROE
It SLHIEE 2 E=i rms forward current
ir IR I E 7 BRBE(E, instantaneous forward current
Irav SEASIEE 2 SEHME, average forward current
Iru B ATRIEEDR 7 A& A A, peak forward current
Irmcrep IIFE %% L¥ATH én‘ bIE LT LB B IEHREBHR O AT | peak forward current, repetitive
i 1E.,
Io SEIGEREN ¥ | 50HzZ, IERY3E 0 FEIBIHE R, average rectified output current (ave-
TR IR rage forward current, 180° conduction
angle, 50/60Hz. half sine wave current)
Ir WERCEWME) | RED KD b & THRTF YA HN | reverse current, de
S EMOETE,
ir PR TR I 7 i instantaneous reverse current
Irav SR 7 SEHMH, average reverse current
Irn AT ER 7 & A BR(H, peak reverse current
Tsurge W+~ S 3% 50Hz oM T, v 7 4 | surge forward current
DL DR LD ASHERE. (non-recurrent peak current, 50/60 Hz
single-phase, resistive load)
Pray SEHENETE R % ?g%ﬁi%:ﬁi Lk EOBHE % © F 1 | average forward power dissipation
TOR AXy K2 stud torque
F fo IR L
7
Ve IEEE(ERME) | EF 2R 5IEERC X » T4ET5BE | forward voltage, dc
[T o> IEDRAEL
vF PR LR s HREE, instantaneous forward voltage
Vrn —Ii*/u&}l EE Z A GHfE, peak forward current
Ve WELGEFE | KT O#HE I 5 BEDEE. reverse voltage, dc
VR R R FE 7 AR i, instantaneous reverse voltage
Vru & A SHIE 2 A BAME. peak reverse voltage
VEMcen DBELEAH | < ViELEEEEL ST VB LUERE | repetitive peak reverse voltage
Y D& ATEE.
VeMeronreny | < DiE LI L, | EDLRCHRPNE J04MH0 b L, | non-repetitive peak reverse voltage
RAPHEE | K VELE LCHMSh B UEEDEA
HEAE,
Vsurge W~ B surge reverse voltage
7 BIAESR EH AR O WEBBBTIC IS\ T, B | rectification efficiency
BRI & AT AT B L Ok

—( 20 )—




3.2 FEESYAF—F Zener diode
Symbol H H E o OF o BoW Term
Iz V=~ | SEELEN, UERAZ LR | zener current
R A EHAHE,
Tzau HFEY . —B allowable maximum (peak) zener
Vi current
Vs Y27 —BE | ¥EEZINL T, WEEHEW LR | zener voltage
TORERMICITIT 5 UEE,
T4 Pl e HE SN IcRREH RIS F“ wEwio | dinamic impedance
e+ s BEOELDO L
Tz Y.+ —BED | BE 1 EOTECXT5 Y 7 —~EED | temperature coefficient of zener volt-
TR G ZEEHE, age

3.3. WZERES A F4—F Variable capacitance diode

Symbol 15 B E FE X L X B O Term
r AEABER capacitance ratio
Q Q Quality factor
C w B capacitance
3.4, bPUHHFAF—F Trigger diode
Symbol H =] E T OF o X O Term
In A IHBI maximum (peak) current
by T ve— A= break-over voltage
BE
b AW e break-over current
Voo WABHHIEBE peak output voltage
bvi/bve T V=T A= break-over voltage symmetry
EAESSrNCS
a T 7 A=A break-over voltage temperative coeffi-
TR REL cient
3.5, NI L EHREF Avalanche rectifier
Symbol H E| E FE OF X B O Term
Vz TG vy o | SHACEBEY M Ak ¥, MERLA | avalanche voltage
REE WO HEN LT Uob 5 AL 0 HESE D MR I
W5 MEE
Pra — CUES ﬁhwkﬁﬁ%@ HEBPR LW L oL | peak reverse power dissipation

FWET R (EABE)

4. BYH A4 A— E Light emitting diode

e

Symbol H B E O} OF .ok BOW Term
Po e radiant power
B pilicy luminance
Irs 50fL WEREF forward current at 50 foot-lambert
7 BT RR external quantum efficiency
2 Y — 7 BREE peak emission wavelength
a2 A7 b HE spectral line half width




5. )R #% Varistor

Symbol

H H

E O OF ko 3w

Term

- 4Vp

IR TR RS R

Temperature coefficient of forward

voltage

6. M40 KFEEHE Microwave semiconductor devices

6.1. YA UREFIPRXH Microwave transistor

Symbol H H E ZT™ E Ok ok OB Term
Te 2 v 7 2FR collector efficiency
Pose FIRH T oscillator output power
|Sa1]? HBAEIFIE insertion gain

6.2 PIN&4A4—F PIN diode

T

F 5 ) VMR
il

Symbol H H | EoE OF ok 3 B OB Term
4Q L4+ 3197Q dinamic Q
Rs EFHEST series resistance

carrier life time

6.3. ATy TYVRANRYELF—F Stép recovery diode

Symbol B2 E] l iR S S A Term

Ce r—ARE : case temperature

Qs LREN stored charge

Rs EFHES series resistance

to FFVOY gV transition time
£A A

T VEF Vv H minority ‘carrier life time
ik

7 TR tripler efficiency

6.4, NTHH454HF—F Varactor diode

VA

Symbol H B ' E OE OE o O WO Term
Cr r—ARE case capacitance
fo L = W cutoff frequency
Le T EE% conversion loss
Ls B vE2 & series inductance

6.5. IFYFALA4—F Mixer diode

—(22)—

Symbol H H R S S Rt - A | Term
Eux e = 2 L % Burn out energy
fir IR IF Frequency
frocat fro | RIFEBEE local efficiency
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ANF W degradation of noise figure
NFi¢ %{;Fﬂ[ﬂ:}i&;’#ﬁ%f‘é IF noise figure
NR WS output noise ratio
Procal RFEED local power
Rir A RS IF resistance
Zi I b e IF impedance
— XA
6.6. #¥: 4>y bF4F—F Gunn diode and impat diode
Symbol | | B | & % ¥ k% # W Term
fo FEHR IR UL frequency of oscilation
Topr B ERDT operating current
Ro [ENRiseA dc resistance
Ve FEREBH breakdown voltage
Vbo HERERE dc voltage
Vopr BfEEE operating voltage
Via ALy ¥ak N threshold voltage
=
4Vg BIEWSy dc increment voltage
7 FEIRR)E oscillator efficiency
7. #4YR#H thyristor
Symbol | = H EOHOE kX OB oW Term
1. el e NE5 e B O & 3 LT & & 0 92%)% | rms forward current, on state
ﬁ‘m. TEAE RO T DR R B
ir PR NEE TR g{aﬁ&y@r BT, B SEBCHih | instantaneous forward current on-
% NFUH 7 B8 W1 > W A, state
Irav SEHGNEE T average forward current
Iru & A BANETENT TURRIBC ST, B BRIt | peak forward current, on state
% IFUF T oD 4 A BRI, , 4
iro BERFIERAUE DT | IEPRIRRRE T, BEMR & &R IIEENE, | instantaneous off-state current
BER AL, 7 — b AT ¥ oIRiEdel
36 5 B BR A BB O BRI,
Irou BABRNRE | IFESLIRAEC, BRI & (MO IHEEE, | peak off-state current
Vi WAARE, 7 — Bl X @?E%%’ﬁb
s AR RIRh B € A TEE.
Io ERTHIETT | vafMr, IRk 180° @A L | average forward current, on state
5’ DNHEGE D FH5(E., ‘
Tsurge W — U WiE50% 7= 60Hz oIEPiLAR ¢, 3% | surge forward current
DA 7 DL DR LOIgEATHER
fli, Ety— BRI TORKAE
Iron BAEER | B L RBEoMETE, 4R, & | peak reverse current, gate open
—b%&kk@h%&#kkwé%@ﬁ
HEBHOEAFE.
iro RS TR Bt & M oo, #B&WERE, » | instantaneous reverse current. gate
— b Bile £ DRSS 55 | open
NEPLOWERE,
Ioru BABRY —F | 7~ b BT HZ N 5 B A B | peak forward gate current
R DA, EREABEIEY — B
D ERERE.
ier BRI 7 — M | 4 — bk [ER A Hoh 5 IEJ IR | instantaneous forward gate current
W DR, ‘ ‘
Iar B Y ¥y — | BE L SEEOIEBE, BAWEEXR Y | gate trigger current, dc
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non-trigger gate current

holding current, gate open

I squared t

forward break over voltage, gate open
peak on state voltage

instantaneous on state voltage
forward off state voltage, gate open
peak off-state voltage, gate open
non-trigger gate current, dc

peak reverse voltage, gate open
non-repetitive peak reverse voltage,
gate open

peak forward gate voltage

instantaneous forward gate voltage

peak reverse gate voitége

gate trigger voltage, dc

peak gate power dissipation
average gate power dissipation

average forward power dissipation

delay time
turn-off time

turn-on time




Rax HY - resistance in circuit between gate and
EHE?TII cathode

Ru Y TER P & BRI e Ah B IEHT load resistance

dv/dt IHEE AR JIMﬁﬁBﬁJL'@BﬁOLﬁ-ﬁE%%bL critical rate of rise of forward
ﬁ@&ﬁibt%&ﬁmmmﬁE WE blocking voltage
THZ LMY, ZOBFEFOIRRIL
uﬁ%ﬁlDTﬁofbiﬁ.CD@ﬁ
dv/de 13, #EWMEE, ¥ —r4vYE
— BV AETNLY — b A T AL, H
m¢5mmm BED®ATEFC L 9 Y

di/dt (B AR JIIEO’i[‘]zE{L;Ei%ﬁ‘E@_[;ﬁ% (37 |k b #ERE). | critical rate of rise of on-state cur-
&=V VRIS CEREL Bic @4 | rent
6&,%@%%?fﬂ%@&%mﬁfm
AWHEF R T2 &35 D, RAEDWR
xélﬁt%Am,ﬁﬁ&4/t P
ATHIR ST 20803 5,

dir/dt BN LR critical rate of rise of reverse cur-

rent
Qr SEVE AR reverse recovery charge
J E#D mounting force
E WHERTOREFORTET, 0CBHLZTXN AR, 7~ EEBMCIBED 1 7 AEIEf v~ &
VA IN IS E YT, (B Irom—Irxy, Vero—Vrx 7 2)

8. WAMHYA YZAXH Bidirectional thyristor

In

Irn
IT(RMS)
ir

Irsm
Poav

Pau

Prav
Vo
Vou
Voru

va
Vep

VGT

vr
Viu

FPYH e~}
i
REFEI
AT

ST

BRI
o S

ity — b A
H%

% Bt

HAUEY — b EF
ERSIAUN
S TE IR %
* 7 INEEE

4

AR TERE

WG — - EE
by A
[l A2
IEER S
B

AN EERET
EATEERT

HARRES Lot T-1. T-2 #FHE
EE R HEOSLMEE L, EERECT 5

,ky&m%mv—rﬁﬁ

7 — rBlee, T-1. T-2 GFEARE
PiB LUBEATTRES P IHERE L L,

AELBPAE A DI DB e i N B R T

50Hz % 711 60Hz IEGHE 360° HEMF
DK,

50Hz ¥ 7-1% 60Hz iFiLygc, < b®L
DI 1 Y1 7 VETED R EE.
7= b & T-1 wfRE ik 0
YA E.

¥ — e T-1 i FiEhEk o8
ASEEF A,

B

EABAE

¥ — BT T-1- T-2 ST
LGB 50Hz %74 60Hz IE
LRI fislab reN (R

VAR ER XU T-1-T-2 i FEEE
%Eﬁ%@%ﬁab,ﬁﬁﬁ%kkok
W T-1EF - » — b B KE R E,

AR ER Yo' T-1-T-2 SFEEE
SRHEOLKMELE L, ERRECT B
W T-1 8T - % — b ERER

HBRABC B\ C, BIEOBEATHRET
T-1 - T-20FEICRED® A BRI %
WLt & & ORERE T 08 AJHH,

Symbol l IH H E F® F oo OB Term
Ipru FATARNEDR | HEDHATRE T, SAFPHILEEY | peak off-state current
HIfn U7 & & ORI,
ie [y 7 — b TRIE instantaneous gate current
Ior gate trigger current, dc

holding current, dc

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, dc

peak off-state voltage
repetitive peak off-state voltage

instantaneous gate voltage
gate non-trigger voltage, dc

gate trigger voltage, dc

instantaneous on-state voltage
peak on-state voltage
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2 - FEKHFORKE S

0®ﬁ£ﬁ¢@i$ ﬁ?uﬁ%otbkﬁﬁttorﬂv
@‘“SEEB'E‘RZ\”D hEFA, Zh BOXCH”%GI_F%E?%%O LT
T f :
i In the Graphical Symbol Chart (below), Syinbol letters
may help to understand the definition of the function of
Semxconductors These are : ——

A : Anode C : Collector: G : Gate

K : Cathode B : Base S: So,ﬁrce
E : Emitter D : Drain T : Términal
; 2 il Deseription [AE %5  Graphical Symbol

: PNP# }} 5> 25 |PNP Photo Transistor

NPNik b F 9222 | NPN Photo Transistor

it P channel

PFa 2LRATH f
SR EL L S s s Junction Type

WM 7252z | i T s -

‘\\@_’
E N (o8
PNP# |} 7Y 2% |PNP Photo Transistor
B
B
NN

: Ngxinsal |N chamnel D
: o AT Junction Type
BRARETY Y25 \rield Effect Transistor|  © S
N 2ngifly [N channel

L) 5 Junction Type Gl(Subslnte)
AR T2 P2 {04 Effeet Transistor |G

P4+ 2VMOS P channel MOS
R BN S A Enhancement Type
WRHR L ¥ AP [Field Effect Transistor

5]
o

o

X2 IS Enhancement Type
BFAF 52 A2 |Field Effect Transistor

Q

N4+ 24 MOS N channel MOS _—@:
s

N4+ 21LMOS INchannel MOS i D
oy 2t M Enhancement Type Gz(Substrait
BRHFT 5> V27 | Field Effect Transistor|C S, & case)

N#+ 2AMOS N chanmnel MOS
T4 Tvyvas v Depletion Type
ERHR L7 YRS [Field Effect Transistor

n
©n v

Dual -Gate
By~ INFx 2 1N channel MOS

' MOS 74712 ¥ | Depletion Type
BRHRE TV VRS [Field Effect Transistor |o

! N#x *AMOS N channel MOS
. Fi4Tvwva o Depletion Type Gx(thsz rait
N TR T v AP |Field Effect Transistor |G

S (Subsum)

Graphical Symbols for Semiconductor Devices

OSME L T+ O F ORBIIRAR A Uk 8% X0 S
TN ESE ST WEEEI, «élﬂﬁ'f% &75:“@
R

The Following Envelope Symbols may be omitted if no
confusion would arise or if none of the elements of the

device is connected to-the envelope.

Q0O

Emvelope Symbols

I " Description [E15%30 . Graphical Symbol
44— F5EURHHT | Diode and Reetifier A K
(—#%) General )
ERESA T~ k& Zener Diode A X
SRRt (When necessary)
o Variable Capacitance
WEERSL A~k Diode and Varactor
EUT7 74T | Diode A K
Feeclmyee (When necessary)
PUasAA—F Trigger Diode -—‘-@7

V2
RE&54A—F Light Emitting Diode A’—@—K
Py—tH4)2s P Gate Thyristor A K
(SCR) o A )
P y—triyRs Py—tnsyry A K,
(SCR) (SCR) X

BG4 ) A% Bi-directional thyristor

biol g

AT asymmetrical | 5 X
RIEY Varistor
R Symmetrical —{ E)
y—12s Thermistor —@—
PNP}5 o2 PNP Transistor E“@‘C.
B

NPNE5 %2z NPN Transistor E {g g} ¢

B o
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@%&b?viﬂ@HOﬁﬁoﬁgoﬁﬁttbiT.
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iU » Kk

PV IREZRM LB SERS, EVNTREAERE, BhiE
REOHRATFERRKEREL LTEDSONTVET.

POV I AXERERIT S ETRAERE XISRMET S
ZLB LSV RARZEAMCH DI E»DD, BIFEELTD
FHRMCTIEWCEBEETIMESE 5 25 b, JEHITK
5z L TT,

FIVT AR, RERERAINWTWREBETFE LA, %
B, R L AN R S TWB D, BRAEVEHEL
BBRRERCTT 525, BFELURR-EXS
2 LEThER D EEA.

FIVORR, H4 A= VDX 5 YA RO S S
HEO—D L LT, BRI IER CREC BRI 3,
BREBREHRETHIRERRTF LI TWET. A, b+
S5V YRR C—EREMNINICRBCTHEBRE EL Ky
TBETI, BFOEBENEL LV BRPERL, Lok
BbP IO AXRHEBRINDBANKRELED, ThiEbi
B LAOEREE e o TEIA RN L b L\ o - EER
NETHCIE, PIVURARPELTLES LWIHRERE
whET, BENS VOAXORKERYEET 2 S &K
X, PIVCAZOBEAEMCHELELREL, BECHE
RECEAT EAMEELHCATCI TV ET,
CEKEKEE, FSYORZOEGLEHELRIET S
D2 TRELEVWRAETH Y, D OfHIIHRK LT
WAHEMRREE, BLELFT X o THEIXNh, FSVYIRZE
OB L > THEEZBEZLTWE T, ERAEKE LTI
WRKERDEZHFERALTWET
ENBATEHRE(E, BEEVZEDEFPCEREEZEL
TRELSBEWETIHOT, FTAZHALERE EDOH
TW3BEE, EQZOOREHRBEIC T PRI CHBT
SlEETETRA.

BREHEE LTEDLNEEEREER, YV IR
FDx3I vk, =R, 2V 72ELIO B, FHuHTHE
E, BHEK, HAWEE, RERESTT. Zhoof
VAR RS RS DDA 4 X B LIXTE
T, ETAER A X o TH RV ET.

1. B8 E & &

FIVYTREEZI v &, R=RABXR2Vv 2D,
W 1 T2 ST & LT AR ER 2R L E 3.
- TEEEHD VI X =REBEVes, av 74 -
=3 v XBE Ve BXUP=3 v 2« XR—2[{BE Ves
DWTHEBESNE Y. BEEHREZIRET SBEERKIIZ, +5
vIAZEE O (BVceo, BVero &) & AJIEIK &M
CHFET D45 (BVcer, BVeex % &) wWoiydrh, —RiCiz

(c)

VB =~— 2 #i
f o jo| TRERBRREE

e _ BVceo” VB Vem
Va==x 3 v 73
Ic % 2 UAR T
------ J
" .~
BVceo” Va Ve
Ic
L ¥
T Ic ! i
el LT !
1

(@) £

RpXx CER

VCEQ ! Ji

(e)

R
X

Va Vs Vce
'
1
1
'
]

VCEx

bt
O

1
(R

Va7 Vb VCE

M1 #EO=vy 2BKEE BVcEx
SEE, R—AEHL, ¥R Iy FEMTCrS VY
A EEMESEETOT, MECRSDE2v s 4
BEEHTT. ThHERMLIKRLET. ¥loys
THIELETE, KOXS5RVET.

BVcgo :
BVcEs :
BVcEr :
BVceo :

BVCEX :

T3y ZEITOaV I H N 2B
KEE

3y I-REKTDav I .
= 3 v 2EEREE

T3y & e R—ABIEMR CTEER L
PEDaVv 7 &« =3 v 2[IRFKREITE

RX—RBBTDIV I X - =3y ZHE
KEE

T3y R X—REWASALTA LY
EDav g =3y 2HEKEE

b=y s A RECMOINERERLET &,
BVceo>BVcex >BVees>BVepr>BVero
LD ETH, BVepo & BVers B RERERITD

DERA.
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IHhDBEEROAN, EIEEMLERCX 52, B
HYIR BRI DWW TR E T,

S LR S > 15

21 ITIvIRBR—REHAL Y IRAEE BVceo

——R—=REH RN BREE VB—

BVepo iX2v 72 « <—2[ &4 A~ FO §&dk & 2K
T3, av s x« =AM HBELZMT5E, avy
£ o N—=RMITiE Icpo (=3 v & « R— R[] D EITIX
IgBo) & LCTHRDOBILISTHNE T,

I=Is[exp (%) - 1] +1IL ¢)}

c:mlym{%§m+€?n]m%mm%&%éam&%

¥ VI X DER BN, Iu ik PN E&KHE TOR
NERTT. Do Do=FF, EFLOIEEELK. Lo L,=58
F, EFLOYEEEE. Pa np=NEHEBOEILIREL PHHE
BOETFIRE.

B384 T S EIMITEIINEEICIIFAA E Rk, |
BER U Tk ek sk s i in+ 2 2w UE . R
I VIIREE Ty @kiF D Iepo(Ty) iexf LT, 1 T itk
% Icpo(Te) 1

Icpo(T2) =Iceo(T1)expla(T;—Ty)] @
TEbahET

Z 2w a=0.075~0.1¢, 0.09 % 0.1 AL T+,

—HIRNVER I XX 2 @) DX 5 BEEREESFE
AL, M2Mb) DX5TEECX » Tl 5%
BLTWET. CbLBERATHEFMBHRSEL TV D

1
2 i IcBo
[5) |
L] 1
% :
. — Y A— IL —
1 A
— T (C)
X2
= 180 -
I _____ 1-“: {
———— T
BVcero
— VcB
2 ()

Pk, IREREE, BIELKEEERA<SZ it Tmb
ZEPTEET. Icpo DfIF Ge + 5V TR & THK A,
SitFVYIRETRESV —HELILK o TnA F—x— 215
S TWET,

FSYTREDIV K - R RICS BT, BEZA
My BE, a2V I/ A EEDRIRBR AV 7 ABIV=—2R

AR (FTEHOBHWE) AL ET. Z0EZ[E
CHR ) OEBRBEET DS T ET L, Bcs
BLABT - EIBEV=R L ¥—287T, F'SFvIUaRzg
R T % Ge ¥ 7213 Si ORI F AR S T v 540
BT (Ge, SIRT-O—FBNAOBTF) 21U EHL, $&
DHB* v U vE2AE LI E5 MRS hBESY B8 £,

. _-”Ta=50C
‘050(5_09),-—' :
8 [ Ls :.
T o | vz
V;; Vs
—VcB
X 2(c)

[P NB Sy X BB RE IS AR avalanche bre-
akdown, % h T X % ¥4 5 fE & /S hHifE avalanche
multiplication & \w\vE 4.

() ZORREHERLE~T7VHETKENT, 6VUTFTIRENEKRD
Y =7 —BEREIABOCRICD TTY - F—RETIE, BETOHH
BT » TRUAR D OTIRIALW b BHEFAIRED ¥ A. Y a
F—BEROF + V Y ITTRTHER P COMBTHLDERN~D b v
FABGT L » THULDTT.

IENERE X BE, BEER S voRE, £4%
— Pzt LT, B hiC X S5 %S M IRERICkR
THLIBLNET.

M= 1

————rl_(%%_ w @

ZZC, Ve=HORRIZIMEREE, Ves=a2v s -
—~AMEIMEBETH Y, n DX GePNP S v o2z
3~4, NPN CA~T BEDET S VI AZDEHEICLD
PeEENET.

BENBERIX PSP RZ2D KEMBELY HELE
F. Veidt FVIRAXTMO BT X > TRD L,
Ge TIEILIEHLD 0. 725 3, - Si TIRE, 0.63 ik pl ¥
5 EPERCEID SR TWET.

MEORKERZRET 501k, Lo Ve Th 525, 4
D5 h & e FEOROERERTHES LTV BRI
BVcpo Dffil:, »5REBHMEICET S EETRIND
DT, VB TiERL, —f&iC BVcpo<Ve T

FRBIEDIRBRENT, ¥ = F—BROBEATIEWIR
BIRLETOT, v =+ —BREE Vz OEEKEMXN
T, BRENEREBE Ve 13+ v Y YOBEIE IR T
20T, Ve DIREREIELRD T

22 ZIXI9vYBABTERWEEOIALYYRKXERE, BVoy

HRCR— 2 EHT= 3 v FEBRATOB A

Ic= aMIg+Mlcpo @

T ap 13 N~ A OBHRMIERTY. =3 v 20
WIed=2v 72 L KiER Icpo DEZEEMEID 720,

. M cifEaihET. Icpo D5 bIRNWER L i3z fie
BUIS Wi BfE S i vwo e, 4 I iEdL 7.
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Ig 23 Icpo BT » LA S B DEEREZREL, @)

AR
Ic"_‘.'aloMIE (5)
rotE MR TELXLNET.
~1 . Ic
M_—a7 I 6

Ic ¥ M icBfRL, M1x Ves KBBRLET DT, Vep @
b BHEEHT D M OGRS

log: MI\;I. 1 =n log ‘(,C: D

B ERCEESE M-D/M & Ve 34K n O
EHEEDET. M-1)/M—=1 »» M—oo L5 L &,
Vep BEORLENBRBEEL LD ET.

(BRIE — A TIILEFIEEERD aM(=Ic/Ip) T
FbIXNBZERFLET. M LZOLTHRIMEER « B
a0 TAKIFELET. @bk

ao=for &)
LI Bo=15R, r==x 3 v Z%R
TEDLINET.

Bo Xt S VIR DR~ REE TR 5 FHiE
KATHExbNhET,
pozl—%«(-‘g)’, L=+vDr )

L W=F%~<—2ig L, D, r=XhThdH*+
Y OULRE, VEEE, FaTY

T I v AP N—A~NFAINDLIF ¥ YTV E~R
PHEI vy ANFEAINDF ¥ YV EOT, RANTH X
BIvET.

r=1—-="r— 10)

THWED,

ZZW Dy, De==—=%, =3
PRICE$
Np, Ne=~—2, =3y 240 F % V YIREE

EEO LS IAXTR LW, Ne>Np & LT
DT, FER P &=y PR v BHAL T H LK
Ul 3¢ 8

N R T, =3 v XBR [e=—E CEELTW D b
FYIZAEZDav 7 ZARMER3TRLEY. FFVYIR

v ZEBD LB F v VYD

T3y FER (Ig) —%E

K3 =R 2 L7 & T
2 DOLERMBIER a=aM(=8rM) 11, &K\ BETIZ
Bor=1 T M~1 ChH 5H 11, BWEETIE Ve
=Vp TlE M—oo &30 TEiD, aM X l~oo T

S ZEUET

LERNNEER a=aM PHRTHHRVIECTHE L

TFOT, <—AFEHTE, Ve FTCRECEELET.

3. =3Iy zEa vy IRKREE

=3y AL TOIV I AHER, =3I 2EHFLav sy
ZPEED 200 PNEARERLBBLDITFF VIR ZDMY
WERVB%RL, dhko BVcro &Pﬁl&ﬂﬂi’]kﬂﬁ: U3 o
ZODOWETIE BVcpo T 5 = 3 v FEHR L HWBRE
L Va:
BVceo=Va=VervT—ay
=39 K o R ARMTIRSUE T A LB & O E BVerr;

BVcer=Var)/1— ——JICBO(E,TH.I’

L3Iy R R=AWERFMTALLEEOYHE BVeex;

—Von JIcso(Rp+13)
BVcgx=Vp V1- Vet Ves
ZLTURFHERK 2V IE « =3y ARV F « ANV~FHEVer

COWTHBHLTAELES., (2K, Veix BVcpo KIE
EHFEL ).

31, ~N—RBAKT I iEHaL Y SBAEE BVcro

— I Iy FERBIENBREE Va—

x 3y X EHBIAE TORLIERIE, =3 9 X EHER
Wk B BEIRACR S av 7 2ABEDOATED £
BEa ZAVTRRNTRDEINET.

R s | an

ZZTaM=1 itlrokd &, FThbdb M=1/ay=1/
Bor) Elrotcl &, B—oo Llx D ET.

Tinbb, av 7 2BE Ve BMEWEAR 2 v 728
WITFE E A ER—=ZAP LY I TWETH, Ve 3%
EhBRGSEBLIBEOEE VA it D 23 &, 1EER
MiZXoT4hTdFr VI ¥E, =IvAhD Iy
By THASN, FHER By TEZRIE LR rfo=ap
DF ¥ Y YOEBHELIALD, 2V /2B REL LD
—~ABIRSREL L DET. TDEE f—oollnb, K
NHEEHHB D E T,

ZnLtEx M=1/asTFhd B) Kb

ag=1— (—\{ff) 12

aM=1ikdav 7 3y AR ENEBE

Va=VervI—ay a3
&I ET.

Va X0 dpSvav2zzBECRLTIE, <X—2EH
Ip WIEHFICHIL B WIETT Va XD K& av 748
FECH LTI R—2AE R B e BRAERDE
T. B LATHIMER e 22V 7 2BED B E LTR
Ltbhor3K4TT

AN~ ABR—ET, =3 v ZEMTHHEL TV S.
FIVVAZD a vy 2GR I BRATEDbEh, O
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K4 =2v7 2BEOBIMBIESR

L XS hEERETO 2 v 7 2R R L ET.
Ic= I+ (B +1)Mlcpo ‘ (14)
HS@HH@&W&VWID%V@T? ERVPE L

Vce
M5 =3y ZEEHIO 2 vy 2 IR

FEAEEADIENIE Vop Th Ver ThAS 7 311 7%

g, &f:vﬁﬂ%&#ﬁw%Aﬁ a%ED%A%ﬁF

BT & BT
32 EBKECHMELTOIS +» ¥ EHEETH
"' (BVcer, BVces, BVcro, BVcEx)
- AR ENEER, =3 2 B RRBRIZ OV
-MIceo

RB (;

M6 =3 %~ ARCHEH R ZI8A LHE

THTEE LN, b7//xﬂ@%E%mu@%ﬁ&k
YoTE-TEET.

3.2l =39 & «—x%mmﬁRs%ﬁLLt%%

BVcer BVcrs -
FIVIRAZBRE DX CANMFO=I v & o X~

XMICHEH Re BHALTHELTVW 5L &, 217 4R

W Ie ¥, ‘ _ ‘ ‘

' Mlcpo [, , an(l—ap ]

L1+
menert (- aN>+l§£ [eSrTn

Icer=

‘ MICBO +"ﬁRBIEBO) (15)'

11— de['f‘-'K‘T‘RBIEBO(l an)

TRINET. T an FEEREDOR— R EHERBIE
B, o BEEROMETT. &35 2 — 20 HlEEHE2R
D LBHBEE LIz (15) RizAkkofEzR TEE C

T. - ST
£av 7 2RNVER, Mlcso D~ AW THIR
Sh, R VINERS — R P re LHMEIEHL Re 2o
rﬁn,%D@%ﬁﬁb?yﬁx;@«—x&mofﬁ
, (5) Koav 7 2B lecer 270V FET. =3 v £ -
«—x@wmﬁ47x&5w(m+m %Lormnaﬁ

Rt Lo TEEABE I ET.

T3y & N ABEEEL A — PR R
VI EER R U305, BRER Vo CRERBERMR V-1

R o TVDETHE, =3y ZFEASA T AMBIERTIS

ST ET Iy AN, av s .=z v ZHER
fRRsi@ 0 g4, Thbb, av 7 28R WIS nE

SRR BN AL SNTHET A, BiCEER

FFBEN—REBi I T X 5~ REH Re+1) OB
ERETH=3 vy 2247 AT DT RO (Va bl
b)) ko7, =3 v 2BEARED, 2V 2EBR
WA= v 2 0bEEh, avrx =3y 2
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