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TIP121. ... ... 139
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TIP125. . ... ... 149
TIP126............ ... 154
TIP127 . ... 159

MOSFET Power Transistors
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YTFI50. ..., 164
YTFISL ... 166
YTFIS2 ... 168



YTFIS3 ... 170
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D 4N 7} 174
YTF222 . oo 176
YTF223 ..o PR 178
YTF230. oo oo 180
YTF231 . oo 182
YTF232. o 184
YTE233 . oo 186
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YTF241 . oo 190
YTE242 . oo 192
YTE243 . oo 194
YTF250. ..o 196
YTE251 .o 198
YTF252. oo 200
YTE253. .0 202
YTF440. .. .o 204
YTF441. .o 206
YTRA42. ..o 208
YTF443 . .o 210
YTF450 . ..o 212
YTF451 . oo 214
YTE452 . oo 216
YTFA53 . oo 218

MOSFET Power Transistors
Metal TO-3 Package

YTES520. .ot 220
YTF521 .o 222
YTF522. .o 224
YTF523. .0 226
YTFS530. .ot 228
YTFS30. oot 230
YTFS32. ..ot 232
YTF533. .0ttt 234
YTES40. ... 236
YTFS4L. ..o 238
YTFS42. ..o 240
YTFS43. ... 242
YTF610. .. ..o, 244

YTFOIL ..o SR 246
YTF612 ..o 248
YTF613. .o oo 250
YTF620. ..o 252
' ¥ 27) D 254
YTF622. .o oo 256
YTF623. ..o 258
YTF630. ..o, 260
YTF63L. .o 262
YTF632. . oo 264
YTF633. .o 266
YTF820. ..o 268
YTF82L. oo 270
YTF822 . .o 272
YTF823 . oo 274
YTF830. ..o 276
N4V 3:x) D 278
YTF832. oo 280
YTF833. oo 282

Switching Diodes
Glass DO-35 Package

IN914, IN194A, IN914B............. 284
IN916, IN916A, IN916B............. 286
IN4I48 ... 288
IN4149 ... ..o 290
INAISO ..o 292
IN4151, 1N4152, IN4153............. 293
INAIS4 .o 294
1N4446, 1N4447, 1N4448, 1N4449 ....296
INA6O6 . ..o 298

General Purposes Rectifiers
Epoxy Molded DO-41 Package

IN4001-IN4007 .. ... 299
IN4001A-1IN4007A . ................ 301
IN4002B—1N4007B ................. 304
IN5059, IN5060, IN5061, INS062. . ... 307

IN5624, IN5625, IN5626, IN5627 . .. .. 310



Thyristors

Plastic TO-202 Package

C106A, C106B, C106D, CI106M ....... 312
T2323B, T2323D, T2323M ........... 315

Plastic TO-220AB Package
C122A, C122B, C122D, CI122M ....... 319

Plastic TO-92 Package

C203Y, C203YY, C203A, C203B,
C203C, C203D ... 323

Programmable Unijunction Transistors
Plastic TO-92 Package

2N6027, 2N6028. .. .. ..o 326
Triacs

Plastic TO—220AB Package

2N6346A, 2N6347A, 2N6348A .. ... ... 329

2N6395, 2N6396, 2N6397, 2N6398 .. .. 333
2N6401, 2N6402, 2N6403, 2N6404 . . ..337
MAC222A-4, MAC222A-6,

MAC222A-8 .. ... .. 341
T2500B, T2500D, T2500M ........... 345
Plastic TO-92 Package

MAC94A—-4, MAC94A-6............ 349
MAC95-4, MAC95-6............... 353

Fast-On Terminal Package

MACS515-4, MAC515-6,
MACS1S-8. .. o 357
MACS525—-4, MAC525-6,
MACS25-8 ... ... 361

Surface Mount Devices

Small Signal Transistors
Plastic SOT-23 Package

YTS2221 YTS2222..........ooitt. 365
YTS2221A, YTS2222A .............. 367
YTS2906, YTS2907 ................. 370
YTS2906A, YTS2907A .............. 372
YTS3903 . ... 375
YTS3904 ... ... 377
YTS3905. ... 379
YTS3906. ..., 381
YTS4123 .. ..o 383
YTS4124 .. ... o 385
YTS4125 .. ... 387
YTS4126 .. ... 389
YTS4400. .. ...t 391
YTS4401. .. ... 393
YTS4402. . ... 395
YTS4403. .. ..o 397

Switching Diodes
Leadless Glass Package

DLN914, DLN914A, DLN9I4B. . . .. ... 399
DLNALAS. . oo 401
DLN4446, DLN4447, DLN4448,

DLNA449 ..o, 403



European Standard Devices*

Small Signal Transistors Power Transistors

Plastic TO-92 Package Plastic TO—126 Package

TBC327, TBC328 BD135 (NP), BD139 (NP), BD139 (NP)
TBC337, TBC338 BD136 (NP), BD138 (NP), BD140 (NP)
TBC546-TBC548 BD233 (NP), BD235 (NP), BD237 (NP)
TBC549, TBC550 BD234 (NP), BD236 (NP), BD238 (NP)
TBC556-TBC558 BF469 (NP), BF471 (NP)

TBC559, TBC560 BF470 (NP), BF472 (NP)

BF422, BF423
Plastic SOT-23MOD Package

BCW29, BCW30
BCW31-BCW33
BCW60A-BCW60D
BCW61A-BCW61C
BCW69, BCW70
BCW71, BCW72
BCX70G-BCX70K
BCX71G-BCX71]
BAS16

BAV99

BAWS56

*Contact nearest Toshiba America Sales office for specification information.



TRANSISTOR — BIPOLAR
TO-3 CAN PACKAGE SERIES

PRODUCT SELECTION GUIDE

|c (A) 1 1 1
Veeo (V) 0 5 6 20 30
2N3773
40 2N4398
2N5301
2N3713 2N3055 2N3772 2N4399
60 2N3715 2N5302
2N3789 '
2N3791
75 2N5039
2N3714 2N5303
80 2N3716
2N3790
2N3792
90 2N5038
140 2N3773
200 2N6249
275 2N6250
300 2N6546
350 2N6251
400 2N6547
TRANSISTOR — BIPOLAR
TO-220AB PACKAGE SERIES
Ic (A) . . . .
Veeo V) 1-15 3-4 5 6-8 10-12
40 TIP29 TIP31 TIP41
TIP30 TIP32 TIP42
60 TIP29A TIP31A TIP120 TIP41A TSB140*
TIP30A TIP32A TIP125 TIP42A TSB145*
80 TIP29B TIP31B TiP121 TiP41B TSB141*
TIP30B TIP32B TIP126 TIP42B TSB146*
100 TIP29C TIP31C TIP122 TIP41C TSB142*
TIP30C TIP32C TIP127 TIP42C TSB147*
300 MJE13002 MJE13004 MJE13006 MJE 13008
(TO-126)
400 MJE13003 MJE 13005 MJE13007 MJE 13009
(TO-126)

*TSBxxx EQUIVALENT TO TIPxxx SERIES. TO-3P (BS) PACKAGE




TRANSISTOR — BIPOLAR
TO-92MOD PACKAGE SERIES

Ic (MA) B
Vero ) 200 500 600 800
2N4124
25 2N4126
3 2N4123 MPS-A13
2N4125 MPS-A14
2N3903 2N4400 MPS2222
40 2N3904 2N4401 MPS2222A
2N3905 2N4402
2N3906 2N4403
60 MPS2907
MPS2907A
120 2N5400
150 2N5401
160 2N5550
MPS-A43 2N5551
200 MPS-AQ3
MPS-A42
300 MPS-A92




TRANSISTOR — POWER MOS FET

TO-3 CAN PACKAGE SERIES

o ( A)v ess) g 100 150 200 450 500
4 YTF223 TYF222
5 YTF221 YTF220
7 YTF443 YTFa42
8 YTF233 YTF232 YTF441 YTF440
9 YTF231 YTF230
12 YTF453 YTF452
13 YTF451 YTF450
33 YTF153 YTF152
40 YTF151 YTF150
TRANSISTOR — POWER MOS FET
TO-220AB PACKAGE SERIES
Io (A) Yioss(V) 60 100 450 500
2 YTF823 YTF822
25 YTF821 YTF820
4 YTF833 YTF832
45 YTF831 YTF830
7 YTF523 YTF522 YTF443 YTF442
8 YTF521 YTF520 YTF441 YTF440
12 YTF533 YTF532 YTF453 YTF452
13 YTF451 YTF450
14 YTF531 YTF530
24 YTF543 YTF542
27 YTF541 YTF540
33 YTF153 YTF152
40 YTF151 YTF150







GENERAL RECTIFIER

Ieavy () 1.0 3.0
PACKAGE]
DO-41 DO-41S DO-41SS Glass Glass
Varm (V)

50 1N4001 1N4001A — — —
100 1N4002 1N4002A 1N4002B — —
200 1N4003 1N4003A — 1N5059 1N5624
400 1N4004 1N4004A 1N4003B 1N5060 1N5625
600 1N4005 1N4005A 1N40058 1N5061 1N5626
800 1N4006 1N4006A — 1N5062 1N5627
1000 1N4007 1N4007A 1N40078 — —

DIODE
lo(MA
ve(V) o(mA) 150 200
1N4152
25 (30) 1N4154
50 1N4151 1N4150
1N4153
1N4606
70 1N4607
1N4608
1N914,A B
1N916,A.B
1N4148
75 1N4149
1N4446
1N4447
1N4448
1N4449







TRIGGER DEVICES

TYPE 2N6027 2N6028
PACKAGE TO-92
*| 2pA MAX 0.15pA MAX
n Ip
o *Il 5pA MAX 1.0pA MAX
@
E | 02-16V 0.2-06 V
5 \%
é *H 0.2-0.6 V 0.2-06V
<
5 " 50p.A MAX 25A MAX
Iv
gl 70pA MIN 25pA MIN
*I : Re=1MQ
*II: Re=10KQ
THYRISTOR
Type High-sensitivity Thyristor General Purpose Thyristor
Ir mms) (A) *10.8 4 8 12 16
PACKAGE TO-92 TO-202 TO-220AB
30V C203Y
~100V 60V | C203YY - - - -
100 V C203A C106A C122A 2N6395 2N6401
200 V C203B C106B c1228B 2N6396 2N6402
300 V C203C
400 V 400 V C203D C106D C122D 2N6397 2N6403
600 V — C106M ci22m 2N6398 2N6404
*1. Center pin gate type
TRIAC
PACKAGE TO-92 TO-202 TO-220AB TO-3 FAST ON
(Center pin gate)
lrams)(A)
*10.8 *20.8 2.5 *16.0 *18.0 *12.0 16.0 25.0
Vorm(V)
200 MAC94A-4 | MAC95-4 T2323B T2500B | MAC222A-4 | 2N6346A | MAC515-4 | MAC525-4
400 MAC94A-6 | MAC95-6 T2323D T2500D | MAC222A-6 | 2N6347A | MAC515-6 | MAC525-6
600 -—_ —_— T2323M T2500M | MAC222A-8 | 2N6348A | MAC515-8 | MAC525-8

*1. 4 mode trigger type
*2. High-sensitivity trigger type







SURFACE MOUNT DEVICE
TRANSISTOR & DIODE

TRANSISTOR
SUPER MINI TYPE (SOT-23)
Ic (mA)
Vceo (V) 200 600
25 YTS4126
YTS4123 YTS2222
30 YTS4124
YTS4125
YTS3903 YTS2222A
w0 YTS3904 YTS2907
YTS3905 YTS4400
YTS3906 YTS4401
YTS4402
YTS4403
60 YTS2907A
LEAD LESS DIODE
Ir (mA)
Ve () 450 600
25 DLN4154
30 DLN4152
5 DLN4151 DLN4150
DLN4153
DLN4607
70 DLN4608
DLN4148
DLN4149
DLN4446
DLN4447
75 DLN4448
DLN4449
DLN914,AB

DLN916,A,B

Vi







SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

APPLICATIONS.

FEATURES:

. Low Leakage Current

: ICEV=50nA(Max.), Igy=—-50nA(Max.)

@ Vcg=30V, Vpg=-3V

Excellent DC Current Gain Linearity

. Low Saturation Voltage

TOSHIBA
2N

TRANSISTOR
3903

SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSL USE SWITCHING AND AMPLIFIER

: VCE(sat)=0.3V(Max.) @ Ic=50mA, IB=5mA

¢ Cop=4pF(Max.) @ Vgp=5V

. Complementary to 2N3905

. Low Collector Output Capacitance

Unit in mm

51MAX,

n
1 o
<
=
x
<+

ass LI o

— al .
055MAX, z
g =
™
oes Bl 5
~

1. EMITTER
2. BASE
3 COLLECTOR
JEDEC TO-92
EIAJ sc—43
TOSHIBA 2-5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
%] Collector-Base Voltage VCBO 60 \
¥| Collector-Emitter Voltage VCEO 40 \Y
%] Emitter-Base Voltage VEBO 6 v
¥| Collector Current Ic 200 mA
-Base Current IB 50 mA
%| Collector Power Dissipation P 625 W
(Ta=25°C) Derate Linearly 25°C ¢ 5.0 /oC
* Collecsor Power Di§sipation . Pe 1.5 W
(Tc=25°C) Derate Linearly 25°C 12 o/ °C
e e sty s | w0 | o
| o pesieeones o) | 83| o
¥| Junction Temperature T 150 °C
%| Storage Temperature Range Tstg -55~150 °c

%In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.

~-1-

TOSHIBA CORPORATION




SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

2N39

03

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. | UNIT
Collector Cut-off Current ICEV Veg=30V, Vpg=-3V - - 50 nA
Base Cut-off Current IBEV Vcg=30V, VBg=-3V - - -50 nA
Collector-Base
Breakdown Voltage V(Br)CcBO | Ic=10#A, Ig=0 60 - - v
Collector-Emitter
Breakdown Voltage V(r)cEO | Ic=1mA, Ip=0 40 - - v
Emitter-Base _ _

Breakdown Voltage V(BR)EBO | TE=104A, Ic=0 B - - v
hFE(1) | VCE=1V, Ic=0.1mA 20 | - -
hrg(2) | Vce=1V, Ic=lmA 35 - -

DC Current Gain hrE(3) | Vcg=1V, Ic=10mA 50 - 150
hre(4) | VcE=1V, Ic=50mA 30 - -
hrg(5) | Vce=1V, Ic=100mA 15 - -

Collector-Emitter VCE(sat)1l | Ic=10mA, Ip=1mA - - 0.2 v

Saturation Voltage VCE(sat)2 | 1c=50mA, Ip=5mA - - 0.3

Base-Emitter VBE(sat)1 | Ic=10mA, IB=lmA 0.65 - 10.85 v

Saturation Volta,

n Voltage VBE(sat)2| 1c=50mA, Ip=5mA - - Jo.os

: VcE=20V, Ic=10mA _ _
Transition Frequency fr £=100MHz 250 MHz
Collector Output Capacitance Cob Vcp=5V, Ig=0, f=1MHz - - 4 pF
Input Capacitance Cib Vgp=0.5V,Ic=0, f=1MHz - - 8 pF
Input Impedance hie 0.5 - 8 kQ
Voltage Feedback Ratio hre Vecg=10V, Ic=lmA 0.1 - 5 |x10-4
Small-Signal Current Gain hfe f=1kHz 50 - 200
Collector Output Admittance hoe 1 - 40 uS

: VcE=5V, Ic=0.1mA

Noise Figur NF - - 6 dB

gure Rg=1kQ, f=10Hz ~15.7kHz

. 10xQ) ——o VouT
Delay Time td Vin Gl - - 35
300ne | i ¥ Ctotal<upF
mgzﬂ- Q)
4 Voe=30V
Rise Time tr -as 0 ce - - 35
ty,tg<ilns, Du=2%
Switching Time ns
v 10kQ) —,"*’VOUT
Storage Time tstg 1"1“916 g ?cwu1<4pp - - 175
™
or equivi B
2048
Fall Time tf 0V, Vee=3ov - - 50
—a1 tr,te<lns, Du=2%

% In accordance with JEDEC registration data.

TOSHIBA CORPORATION




rosHiaa SEMCONDUCTOR o TR

TECHNICAL DATA SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE SWITCHING AMD AMPLIFIER Unit in mm

APPLICATIONS. 51MAX.

1
FEATURES : s
-i
. Low Leakage Current a4s h j i
: Icev=50nA(Max.), Iggy=-50nA(Max.) Q5 5MAX. E
@ VCE=30V, VBE=-3V aes 3 5

. Excellent DC Current Gain Linearity

. Low Saturation Voltage

: VCE(sat)=0.3V(Max.) @ Ic=50mA, Ip=5mA
. Low Collector Output Capacitance

: Cob=4pF(Max.) @ VcB=5v
. Complementary to 2N3906

045

1 EMITTER
2. BASE
3. COLLECTOR

JEDEC TO-92

EIAJ sc—43

TOSHIBA 2-5F1F

MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g

CHARACTERISTIC SYMBOL RATING UNIT
% |Collector-Base Voltage VCBO 60 v
¥|Collector-Emitter Voltage VCEO 40 \'
% |Emitter-Base Voltage VEBO 6 \'
%] Collector Current Ic 200 mA
Base Current I 50 mA
% |Collector Power Dissipation P 625 mW
(Ta=25°C) Derate Linearly 25°C c 5.0 W/oC
ES Collecgor Power Dissipation . PC 1.5 W
(Tc=25°C) Derate Linearly 25°C 12 oW/ °C
" | Gunerion o Ambent) Reng-a) | 200 | oW
[ Fpomat peeietanes o | B | o
¥|Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55~150 °C

%In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION




rosmiga SEMICONDUCTOR nseos
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
*|[Collector Cut-off Current ICEV Vcg=30V, Vpg=-3V - - 50 nA
% [Base Cut—off Current IBEV Vcg=30V, Vpg=-3V - - -50 nA
¥|Collector-Base _

Breakdown Voltage V(BR)CBO |[Ic=10sA, IE=0 60 - - v

*|Collector-Emitter

Breakdown Voltage V(BR)CEO | Ic=1mA, Ip=0 40 - - v

% [Emitter-Base

Breakdown Voltage V(Br)EBO |IE=104A, Ic=0 6 - - v
hFE(1) Vce=1V, Ic=0.1mA 40 - -
bhrg(2) | VcE=1V, Ic=lmA 70 - -

*[DC Current Gain hrg(3) | VcE=1V, IC=10mA 100 - 300
hFE(4) Veg=1V, Ic¢=50mA 60 - -
hrg(5) | Vce=1V, Ic=100mA 30 - -

%|Collector-Emitter VCE(sat)l | Ic=10mA, Ip=lmA - - 0.2 v

Saturation Voltage
8 VCE(sat)?2 | Ic=50mA, Ip=5mA - - |o.3
*|[Base~-Emitter VBE(sat)l | Ic=10mA, Ip=I1mA 0.65 - 10.85
Saturation Voltage ] v
VBE(sat)2 | Ic=50mA, Ip=5mA - - 10.95

. Vcg=20V, Ic=10mA _ _

x[Transition Frequency fr £-100MHz 300 MHz

%[Collector Output Capacitance Cob Vcp=5V, I1g=0, f=1MHz - - 4 pF

¥[Input Capacitance Cib VER=0.5V,I¢c=0, f=1MHz - - 8 pF

%|[Input Impedance hie 1.0 - 10 kQ

%[Voltage Feedback Ratio hye VCE=10V, Ic=1mA 0.5 | - 8 [x10-4

%[Small-Signal Current Gain hfe f=1kHz 100 - 400

#%|Collector Output Admittance hoe 1.0 - 40 uS

c Vee=5V, Ic=0.1lmA _ -

%[Noise Figure NF Rg=1k0, £=10Hz ~15.7kHz 5 dB

10k(Q) ——o VouT
Delay Time td Vin [ & Crotal<4pF| ~ - 35
~f T
109";.00!13 [ 4
Rise Time tr s L0 Vee=a0v - - 35
¥|Switching Time ty, tg<lns, Du=2% ns
Voo 0 20KQ ,c——,—oVou'r
Storage Time tstg inlNQlS & ?Cwm1<4p]7‘ - - 200
or equiv. |
204, -
Fall Time tf mgvﬁ_o Vog=a0v - - 50
-8, 1V. ty,te<ldns, Du=2%
% In accordance with JEDEC registration data.
- TOSHIBA CORPORATION




SEMICONDUCTOR

TOSHIBA TECHNICAL DATA 2N3904
Ic - Vee hrg - Ic
10 |02 1000 =
COMMON EMITTER ‘i, L @ FEREHH]| COMMON EMITTER
- '/y k200 - W veg=1v
Ta = 25°C /// 300 Ta=125°C
" A o7, z 2
< 0. ]
E i e gl K= S -55
E 100
e I —
< 7 //\/ 2 =0
60 LA A 0 ] © \N
[ 7 /' —— 2 %
E / "1
5 :;’/pz/”" a8 10
° A " A — 01 Q305 1 3 5 10 3050 100 300
g 4 COLLECTOR CURRENT I (mA)
g - oz
I 1
8 2 / Ig=0lmAa |
z Vee(sat) — Ic
1
0 -
A 1 5 = " IS COMMON - EMITTER
=< osf _
COLLECTOR-EMITTER VOLTAGE Vgg (V) B asl Ic/Ip=10
< ~ - -
G I 1l
s e Be
B2 Ta=1257C L
& g a1l —
o> = -
55 0.05 N o5
Ic - Veg = 0o -55
200 3]
oo
COMMON EMITTER I I aE I | l”
! a4 601
Veg =1V gg a1 asos 1 3 5 10 30 50 100 300
N COLLECTOR CURRENT Ig (mA)
~ 160
<
E [
E
i /]
S
120
: I
E VBE(sat) — Ic
« 10
3 z COMMON EMITTER
x 80 ge s Ig/1Ig= 10
e I = 3
&~
8 . E ‘;
3 ‘e < o
3 ~[o]© ° 1 Ta=-55C -
o 40 I [ of @ @ om —]
K ' &l > =t
& E as =%
g5 o3 125
<
0 25
0 a4 08 12 16 25 4, [r””
BASE-EMITTER VOLTAGE Vgg (V) 01  a3056 1 3 5 10 30 50 100 800

COLLECTOR CURRENT I (mA)

TOSHIBA CORPORATION




SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA 2N3904

~ Ve - IB Cob-VeB» Civ-VEB
10 50
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

TOSHIBA TRANSISTOR

2N3905

SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER

APPLICATIONS.

FEATURES:

. Low Leakage Current

: Icpy=-50nA(Max.), IBEy=50nA(Max.)

@ Vcg=-30V, VBg=3V

. Excellent DC Current Gain Linearity

. Low Saturation Voltage
¢ VCE(sat)=-0.4V(Max.)

. Low Collector Output Capacitance

: Cob=4.5pF(Max.)
. Complementary to 2N3903

@ Vgp=-5V

@ Ic=-50mA, IB=-5mA

Unit in mm
&1MAX.
; v
«
=
T
<+
045 DI
Q5 5MAX ’ ‘ =
=
]
Q45 I
@ o
-
127 127

1. EMITTER
2. BASE
3 COLLECTOR
JEDEC TO-92
EIAJ sc-43
TOSHIBA 2—5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
%|Collector-Base Voltage VCBO =40
%|Collector-Emitter Voltage VCEO -40
% | Emitter-Base Voltage ) VEBO -5
¥[Collector Current Ic -200 mA
Base Current IB -50 mA
* Collechr Power Di§sipation . Pc 625 mW
(Ta=25°C) Derate Linearly 25°C 5.0 oW/
%|Collector Power Dissipation P 1.5 \
(Tc=25°C) Detate Linearly 25°C ¢ 12 oW/ °C
¥ Ganeeion to Ambient) Reni-a) | 200 | o
*| hermat resisgancs rngeo | 92| o
%|[Junction Temperature Tj 150 °c
%| Storage Temperature Range Tstg -55~150 °C

%In Accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

2N3905

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP. | MAX. | UNIT
Collector Cut-off Current IcEV Vcg=-30V, VBE=3V - -50 nA
Base Cut-off Current IBEV Vcg=-30V, Vpg=3V - 50 nA
Collector-Base - - - -
Breakdown Voltage V(BR)CBO | Ic=-104A, Ig=0 40 v
Collector-Emitter _ _

Breakdown Voltage V(Br)CEO | Ic=-1mA, Ip=0 40 v

Emitter-Base

Breakdown Voltage V(BR)EBO | Ig=-10#A, Ic=0 -5 - v
hrg(1) | Vcg=-1V, Ig=-0.1mA 30 -
hre(2) | Vecg=-1V, Ic=-1mA 40 -

DC Current Gain hre(3) | Vcg=-1V, Ic=-10mA 50 150
hrgp(4) | Veg=-1V, Ic=-50mA 30 -
hFE(5) Vcg=-1V, Ic=-100mA 15 -

Collector-Emitter VCE(sat)1 | Ic=-10mA, Ip=-lmA - -0.25 v

Saturation Voltage VcE(sat)2 | Ic=-50mA, Ip=-5mA - -0.4

Base-Emitter VBE(sat)1 | Ic=-10mA, Ip=-1mA ~0.65 -0.85 v

Saturation Voltage VBE(sat)2 | Ic=-50mA, Ip=-5mA - -0.95

Transition Frequency fr ggfggﬁ:' Ic=-10mA 200 - MHz

Collector Output Capacitance Cob Vep=-5V, I=0, f=1MHz - 4.5 pF

Input Capacitance Cib ¥£’?§ﬁ2'5v’ Ic=0 - 10 pF

Input Impedance hie 0.5 8 kQ

Voltage Feedback Ratio hre Vcg=-10V, Ic=-lmA 0.1 5 |x10-4

Small-Signal Current Gain hife f=1kHz 50 200

Collector Output Admittance hoe 1.0 40 S

. Veg=-5V, Ic=-0.1mA _
Noise Figure NF Rg=1k0, f=10Hz ~15.7kHz 5 dB
10k() ——o VouT
Delay Time td(oN) | Vin BL i Crota1<4pF| 35
s
@9 TI 30V
Vog=—
Rise Time tr 106V tr,tcfc<1m; - 35
Switching Time 30006 pu=2% ns
L o30xQ r——° Vour
Storage Time tstg mlugle %’ £Ctotal<<4pF| = 200
or equiv. 3 Es
81V Vgo=—30V
Fall Time tf ooV 0 ¢, te<ins - 60
20me _ Du=2%
In accordance with J_.DEC registration data.
TOSHIBA CORPORATION




TOSHIBA SEMICONDUCTOR g

TECHNICAL DATA SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER

Unit in mm

APPLICATIONS. 21N
l >
i 3
FEATURES: S
. Low Leakage Current aes JLT _.__j .
ICEV=-50nA(Max.), IBEy=50nA(Max.) S50M%. ‘ ‘—_; g
@ VCE=-30V, Vpg=3V ses G o
. Excellent DC Current Gain Linearity
. Low Saturation Voltage Lev Lav
: VCE(sat)=-0.4V(Max.) @ Ic=-50mA, Ip=—5mA o —'!__r—
. Low Collector Output Capacitance d; i b
: Cob=4.5pF(Max.) @ VgB=-5V
. Complementary to 2N3904 L EMITTER )
2. BASE
3 COLLECTOR
JEDEC TO-92
EIAJ sc—43
TOSHIBA 2-5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
%| Collector-Base Voltage VcBO -40 v
%| Collector-Emitter Voltage VCEO =40 \Y
%| Emitter-Base Voltage VEBO =5 \Y
*| Collector Current Ic -200 mA
Base Current IB -50 mA
* CollecSor Power Diﬁsipation . Pc 625 mW
(Ta=25°C) Derate Linearly 25°C 5.0 o/ °C
S Collecgor Power Dissipation . PC 1.5 W
(Tc=25°C) Derate Linearly 25°C 12 oW/ °C
) ?gzﬁiiozeiiszgiznt) Reh(3-a) 200 e/
| Mol sestoanes Rngeo | 833 | on
¥|Junction Temperature T 150 °c
¥| Storage Temperature Range Tstg ~55~150 °C

%In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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TOSHIBA SEMICONDUCTOR SN3906
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. | UNIT

% |Collector Cut-off Current ICEV Vcg=-30V, VBg=3V - - -50 nA

% |Base Cut-off Current IBEV Vcg=-30V, Vgg=3V - - 50 nA

" |Breakdown veresse Yeryceo | Te-1044, Tg=0 w0l -] -]

* [oreakdomn voltage V(sr)cEo | Ic=-1mA, =0 wol - |- | v

* g:lizlfzz;ﬁassltage V(BR)EBO Tg=-1044, Ic=0 -5 - - v
hrFE(1) | Vcg=-1V, Ic=-0.1mA 60 - -
hrg(2) | Vcg=-1V, Ic=-1mA 80 - -

#%{DC Current Gain hrg(3) | VcE=-1V, Ic=-10mA 100 - 300
brE(4) | VcE=-1V, Ic=-50mA 60 - -
hFE(5) VcE=-1V, Ic=-100mA 30 - -

%|Collector-Emitter VCE(sat)l | Ic=-10mA, Ip=-lmA - - ]-0.25 v

Saturation Voltage VCE(sat)2 | Ic=-50mA, Ip=-5mA _ - |-0.4

%|Base~Emitter VBE(sat)l | Ic=-10mA, Ip=-1lmA -0.65| - |-0.85 v

Saturation Voltage VBE(sat)2 | Ic=-50mA, Ip=—5mA _ — |-0.95

% |Transition Frequency fr ‘flgli::)(—):ﬂg‘z], Ic=-10ma 250 - - MHz

¥ |Collector Output Capacitance Cob Vcp=-5V, Ig=0, f=1MHz - - 4.5 pF

% |Input Capacitance Cib VEg=-0.5V,Ic=0, f=1MHz - - 10 pF

% |Input Impedance hje 2.0 - 12 kQ

%|Voltage Feedback Ratio hre Vcg=-10V, Ic=-1mA 1.0 - 10 |x10-4

%|Small-Signal Current Gain hfe f=1kHz 100 - 400

%|Collector Output Admittance hoe 3.0 - 60 nS

#|Noise Figure NF nglké‘,]’f:EOHng;JkHz - - 4 | aB

Delay Time td Vin o100 %j:t:gf«pp - - 35
05V3.. = Voo=—30V
Rise Time tr —mevu tr,ty<lne - - 35
X |Switching Time fz:;s D“=i7:° — ns
Storage Time tstg VinS ot I N S kCrota1<4pF| - - 225
or equiv. Rl »
Q1v. Voo=—30V
Fall Time tf 209w ] tr,te<ine - - 75
o#s Du=2%

% In accovdance with JEDEC registration data.

TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA 2N3906
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SEMICONDUCTOR

TOSHIBA
0 TECHNICAL DATA 2N3906
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

TOSHIBA TRANSISTOR

2N41

23

SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER

APPLICATIONS.

FEATURES:

. Low Leakage Current

: IcBO=50nA(Max.) @ Vcp=20V

IEBO=50nA(Max.) @ VEB=3V

. Low Saturation Voltage

: VCE(sat)=0.3V(Max.) @ Ic=50mA, IB=5mA

Unit in mm

4.7 MAX

j

1R27MIN,

127 127
. Low Collector Output Capacitance °
: Cob=4pF(Max.) @ VCB=5V °
. Complementary to 2N4125
1. EMITTER
2. BASE
3 COLLECTOR
JEDEC TO-92
EIAJ sc—43
TOSHIBA 2-5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VCBO 40 v
Collector-Emitter Voltage VCEO 30 A
Emitter-Base Voltage VEBO 5 \
Collector Current Ic 200 mA
Base Current Ip 50 mA
Collecsor Power Dissipation i rc 625 mW
(Ta=25°C) Derate Linearly 25°C 5.0 o/ °C
Collecsor Power Dissipation . PC 1.5 1%
(Tc=25°C) Derate Linearly 25°C 12 oW/ °C
Gunetion to Ambient) Ren-a) | 200 |/
el et g | 83| o
Junction Temperature T4 150 °C
Storage Temperature Range Tstg -55~150 °c

%In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.

~13-
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TOSHIBA SEMICONDUCTOR Neins
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.| UNIT
#|Collector Cut-off Current ICBO Vc=20V, Ig=0 - - 50 nA
#|Emitter Cut-off Current IEBO VEB=3V, Ic=0 - - 50 nA
#{Collector-Base

Breakdown Voltage V(BR)CBO | Ic=10sA, Ig=0 40 R v
#|Collector-Emitter _ _

Breakdown Voltage V(BR)CEO | Ic=lmA, Ip=0 30 - - v
*|Emitter-Base - =

Breakdown Voltage V(BR)EBO | IE=10sA, Ic=0 5 v
#|DC Current Gain hFE(1) Vcg=1V, Ic=ZmA >0 - 150

hreE(2) | VcE=1V, Ic=50mA 25 - -

*|Collector-Emitter

Saturation Voltage VCE(sat) | Ic=50mA, Ip=35mA - - 0.3 v
*|Base-Emitter _ _

Saturation Voltage VBE(sat) | Ic=50mA, Ip=5mA - - 0.95 v
*%|Small Signal Forward _ _ _ _

Current Transfer Ratio Ihfel zgfag&‘;; Ic=10ma, 2.5
“#|Transition Frequency fr :Cf;(z)&{v’ Ic=10mA 250 - - MHz

= z
*¥|Collector Output Capacitance Cob Vcp=5V, Ig=0, f=1MHz - - 4 pF
¥|Input Capacitance Cip VEB=0.5V, Ic=0, f=1MHz - - 8 pF
%|Small Siganl Current Gain hfe VCE=10V, Ic=2mA, f=1kHz 50 - 200
%|Noise Figure NF V=5V, 1c=10044, - - 6 dB
Rg=1kQ), f=10Hz~15.7kHz

% In accordance with JEDEC registration data.

TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR RS

TECHNICAL DATA SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER Unit in mm

APPLICATIONS. 51M‘AX.

! 5
3
FEATURES : S
. Low Leakage Current 8¢5 LT _ij A
0.5 5MAX. =
ICBO=50nA(Max.) @ Vcp=20V !‘ -
045 i [=] (z;

IEBO=50nA(Max.) @ VEB=3V

:

. Low Saturation Voltage

: VCE(sat)=0.3V(Max.) @ Ic=50mA, IB=5mA
. Low Collector Output Capacitance

: Cob=4pF(Max.) @ VcB=5V
. Complementary to 2N4126

1. EMITTER
2 BASE
3 COLLECTOR
JEDEC TO-92
EIAJ sc—43
TOSHIBA 2—5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
*| Collector-Base Voltage VCBO 30 v
%] Collector-Emitter Voltage VCEO 25 \Y
| Emitter-Base Voltage VEBO 5 v
%] Collector Current Ic 200 mA
Base Current IB 50 mA
ES Collecsor Power Di::',sipation . Pc 625 mW
(Ta=25°C) Derate Linearly 25°C 5.0 oW/ °C
%| Collector Power Dissipation P 1.5 W
(Te=25°C) Derate Linearly 25°C ¢ 7 W/ °C
" | Ganetion to mmbient) Ren(3-a) | 200 | °C/¥
e petstans e | o | o
*¥| Junction Temperature Tj 150 °C
%| Storage Temperature Range Tstg ~55~150 °C

¥In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

N
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATIO
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

2N4124

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX UNIT
*[Collector Cut-off Current ICBO VCcB=20V, Ig=0 - - 50 nA
%|Emitter Cut-off Current IEBO VEB=3V, Ic=0 - - 50 nA
¢fCollector-Base

Breakdwon Voltage V(BRrR)CBO | Ic=10#A, IE=0 30 - - v
#|Collector-Emitter _ _
Breakdown Voltage V(BR)CEO | Ic=lmA, Tp=0 25 v
¢|Emitter-Base _ _ _ _
Breakdown Voltage V(BR)EBO | IE=1044, Ic=0 3 v
bc current Gain hFE(1) VgE=1V, Ic=2mA 120 - 360
hre(2) | Vce=1V, Ic=50mA 60 - -
¢|Collector-Emitter _ _ _ _
Saturation Voltage VCE(sat) | Ic=50mA, Ip=5mA 0.3 v
¢|\Base-Emitter _ _ _ _
Saturation Voltage VBE(sat) | Ic=50mA, Ip=5mA 0.95 v
¢ISmall Signal Forward The VcE=20V, Ic=10mA, 3.0 _ _
Current Transfer Ratio fe £=100MHz :
¢(|Transition Frequency fT Vcg=20V, Ic=10mA, 300 - - MHz
f=100MHz
¢|Collector Output Capacitance Cob Vcp=5V, Ig=0, f=1MHz - - 4 pF
¢|Input Capacitance Cib VER=0.5V,I¢c=0, f=1MHz - - 8 pF
¢|Small Signal Current Gain hfe Veg=10V, Ic=2mA, f=1kHz| 120 - 480
VCE=5V, Ic=100s£A
(|Noise Figure NF CE=5V, Ic . - - 5 dB
Rg=lk0, f=10Hz ~15.7kHz

% In accordance with JEDEC registration data.

—16-
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TOSHIBA SEMICONDUCTOR Tnasoe

TECHNICAL DATA SILICON PNP EPITAXIAL TYPE (PCT PROCESS)
FOR GEMERAL PURPOSE USE SKITCHING AND AMPLIFIER Unit in mm
APPLICATIONS. 5‘1qu~
! <
b
FEATURES: z;
. Low Leakage Current 045 LI __21 .
1cBo=-50nA(Max.) @ Vcp=-20V - ’ ’ A =
1EB0=-50nA(Max.) @ VEB=-3V e &
. Low Saturation Voltage L
: VCE(sat)=-0.4V(Max.) @ Ic=-50mA, Ip=-5mA
. Low Collector Output Capacitance o
: Cob=4.5pF(Max.) @ Vcp=-5V @
. Complementary to 2N4123
1. EMITTER
2. BASE
3 COLLECTOR
JEDEC TO-92
E1AJ 8C—43
TOSHIBA 2-5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
*| Collector-Base Voltage VcBo -30 v
%| Collector-Emitter Voltage VCEo ~-30 \
#| Emitter-Base Voltage VEBO -4 \
%] Collector Current Ic -200 mA
Base Current 1B ~50 mA
& CollecSor Power Die?sipation . PC 625 mW
(Ta=25°C) Derate Linearly 25°C 5.0 i/ °C
%] Collector Power Dissipation P 1.5 w
(Tc=25°C) Derate Linearly 25°C c 12 oW/ °C
| mersad resierene fngwy | 200 | o
*| Gunerton to Caser Reh(j-c) | 83.3 | C/u
#| Junction Temperature Tj 150 °c
*| Storage Temperature Range Tstg -55~150 °C

%In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR Nalzs
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. | UNIT
%|Collector Cut-off Current IcBo VcB=-20V, Ig=0 - - -50 nA
%|Emitter Cut-off Current IEBO VEp=-3V, Ic=0 - - =50 nA
#|Collector-Base -

Breakdown Voltage V(BR)CcBO | Ic=-10#A, Ig=0 -30 - - v
#%|Collector-Emitter _ _ _ _
Breakdown Voltage V(BR)CEO | Ic=-1mA, IB=0 -30 v
#|Emitter-Base
Breakdown Voltage V(BR)EBO | IE=-104A, Ic=0 -4 B B v
#%|DC Current Gain RFE(1) Veg=-1V, Ic=-2mA >0 " 150
hre(2) | Vce=-1V, Ic=-50mA 25 - -

%|Collector-Emitter v
Saturation Voltage CE(sat)
%|Base~-Emitter

Saturation Voltage

Ig=-50mA, Ip=-5mA - - |-0.4 v

VBE(sat) I¢c=-50mA, Ip=-5mA - - |-0.95 v

%|Small Signal Forward VCE=-20V, Ic=-10mA,

Current Transfer Ratio Ihel £=100MHz 204 - -

Vcg=-20V, Ic=-10mA

%|Transition Frequency fr CE > € ’ 200 - - MHz
£=100MHz

%{Collector Output Capacitance Cob VCcB=-5V,Ig=0, f=1MHz - - 4.5 pF

¥|Input Capacitance Cib VEB=-0.5V,Ic=0, f=1MHz - - 10 pF

%]Small Signal Current Gain hfe VCE=-10V, Ic=-2mA,f=1kHz 50 - 200

%|Noise Figure NF Vcg=-5V, Ic=-100sA - - 5 dB

Rg=1kQ, f£=10Hz~15.7kHz

¥ In accordance with JEDEC registration data.

TOSHIBA CORPORATION
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TOSHIBA TRANSISTOR

rosmipa SEMCONDUCTOR o Tats]

TECHNICAL DATA SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER Unit in mm

APPLICATIONS. 51 MAX,

’
FEATURES : | =
. Low Leakage Current aas } ‘j b
: Icpo=-50nA(Max.) @ Vcp=-20V Q.5 5MAX , ‘ =t 2]
IEB0=-50nA(Max.) @ Vgp=-3V 045 I E
. Low Saturation Voltage -

: VCE(sat)=-0.4V(Max.) @ Ic=-50mA, Ip=-5mA
. Low Collector Output Capacitance

: Cob=4.5pF(Max.) @ VcB=-5V

045

. Complementary to 2N4124

1. EMITTER
2. BASE
3 COLLECTOR
JEDEC TO-92
EIAJ 5C—43
TOSHIBA 2-5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
%|Collector-Base Voltage VcBo -25 v
*¥|Collector-Emitter Voltage VCEO -25 v
%|Emitter-Base Voltage VEBO =4 v
%|Collector Current Ic -200 mA
Base Current I =50 mA
%|Collector Power Dissipation P 625 mW
(Ta=25°C) Derate Linearly 25°C c 5.0 mW/°C
| Collector Power Dissipation Pc 1.5 W
=25° i °
(Tc=25°C) Derate Linearly 25°C 12 oW/ °C
*| Thermal Resistance °
(Junction to Ambient) Rth(j-a) 200 /W
%| Thermal Resistance °
(Junction to Case) Rth(j-c) 83.3 C/w
%| Junction Temperature T4 150 °C
%| Storage Temperature Range Tgtg -55~150 °C

%In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA 2N4126
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
¥|Collector Cut-off Current IcBO Vcp=-20V, Ig=0 - - -50 nA
%|Emitter Cut-off Current IEBO VER=-3V, Ic=0 - - =50 nA
%|Collector-Base _ _ _ _ _

Breakdown Voltage V(BR)CBO | Ic=-104A, Ig=0 25 v
%|Collector-Emitter

Breakdown Voltage V(BR)CEO | Ic=-1mA, Ip=0 =25 | - - v
¥ |Emitter-Base - = -

Breakdown Voltage V(BR)EBO | IE=-10sA, Ic=0 4 v
%|DC Current Gain hFE(1) Vcg=-1V, Ic=-2mA 120 - 360

hrg(2) Veg=-1V, Ic=-50mA 60 - -

¥|Collector-Emitter _

Saturation Voltage VCE(sat) | Ic=-50mA, Ip=-5mA - - 0.4 v
%|Base-Emitter _ . _ _

Saturation Voltage VBE(sat) | Ic=-50mA, Ip=-5mA 0.95 v
#%|Small Signal Forward h VCE=-20V, Ic=-10mA, 2.5 _ _

Current Transfer Ratio fe f=100MHz :

=-20V =—
%|Transition Frequency fr :CfOOMH » Ic=-10ma, 250 - - MHz
= z

%|Collector Output Capacitance Cob VcB=-5V,Ig=0, f=1MHz - - 4.5 pF
% | Input Capacitance Cib VER=-0.5V,Ic=0, f=1MHz - - 10 pF
%|Small Signal Current Gain hfe VcE=-10V,Ic=-2mA,f=1kHz| 120 - 480
%|Noise Figure NF Veg=-5V, Ic=-100#A - - 4 dB

Rg=1kQ, f=10Hz ~15.7kHz

% In accordance with JEDEC registration data.

TOSHIBA CORPORATION

—20-



TOSHIBA SEMICONDUCTOR onaaoo

TECHNICAL DATA SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER Unit in mm

APPLICATIONS. 5111ij-

1 b
FEATURES : §
. Low Leakage Current 045 _9& =
: Icpy=100nA(Max.), IBgv=-100nA(Max.) Q5 5MAX ’ ’ i =
@ Vcg=35V, Vpg=-0.4V ass Ji d §
. Excellent DC Current Gain Linearity 1] |

. Low Saturation Voltage

: VCE(sat)=0.4V(Max.) @ Ic=150mA, Ip=15mA o 222 127
. Low Collector Output Capacitance 3
: Cob=6.5pF(Max.) @ Vcp=5V
. Complementary to 2N4402
1. EMITTER
2. BASE
3 COLLECTOR
JEDEC TO-92
EIAJ §C—43
TOSHIBA 2-5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
%| Collector-Base Voltage VCBO 60 v
%| Collector-Emitter Voltage VCEO 40 v
%| Emitter-Base Voltage VEBO 6 v
*| Collector Current Ic 600 mA
Base Current IB 100 mA
* Collecsor Power Dissipation . Pc 625 mW
(Ta=25°C) Derate Linearly 25°C 5.0 o/ °C
%| Collector Power Dissipation P 1.5 W
(Tc=25°C) Derate Linearly 25°C ¢ 12 W/ °C
et [sow | om0 | o
o resioienes o | s | o
*| Junction Temperature Tj 150 °C
| Storage Temperature Range Tstg ~55~150 °C

%In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

i N
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATIO|
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

2N4400

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNI
%[Collector Cut-off Current ICEV Vcg=35V, VBE=-0.4V - - 100 nd
%|Base Cut-off Current IBEV VcgE=35V, VBE=-0.4V - - |-100 nA
%|Collector-Base

Breakdown Voltage V(Br)CBO | 1c=0.lmA, TE=0 60 - - v
¥|Collector-Emitter _ _ .
Breakdown Voltage V(BR)CEO | Ic=lmA, 1p=0 40 - v
*|Emitter-Base _ _ ;
Breakdown Voltage V(BR)EBO | IE=0.1lmA, Ic=0 6 v i
hrE(1) | VeE=1V, Ic=lmaA 20 = -
%|DC Current Gain hFE(2) VeE=1V, Ic=10mA 40 - -
hre(@3) | VcE=1V, Ic=150mA 50 - 150
hFE(l,) VCE=2V, Ic=500mA 20 - -
*#|Collector-Emitter VcE(sat)l | Ic=150mA, Ip=15mA - - 0.4 v
Saturation Voltage VCE(sat)2 | Ic=500mA, Ip=50mA _ _ 0.75
*|Base~Emitter VBE(sat)l | Ic=150mA, Ip=15mA 0.75 - 10.95 v
Saturation Voltage VBE(sat)2 | 1c=500mA, Tp=50mA N _ 1.2
*|Transition Frequency fr Veg=10V, Ic=20mA 200 - - Mtz
f=100MHz
%|Collector Output Capacitance Cob Vcp=5V, Ig=0, f=1MHz - - 6.5 pF
%|Input Capacitance Cib Vgp=0.5V,Ic=0, f=1MHz - - 30 pF
%|Input Impedance hie 0.5 - 7.5 k(i
%|Voltage Feedback Ratio hre VCE=10V, Ic=1mA 0.1 - 8 |[x10-%4
%|Small-Signal Current Gain hfe f=1kHz 20 - 250
%|Collector Output Admittance hoe 1.0 - 30 uS
N8 49 Vour
Delay Time td Vin < ;Ctota1<30PF - - 15
208 4  tr(scope)<4ns
16V V=30V
Rise Time tr _aytt0 - - 20
. 3 ty<2ne, Du<2%
¥|Switching Time ns
. 1kQ) VouT
Storage Time tstg Vin g‘ ,Lcmm1<10pl“ - - 225
Vpp=—4V § "'t‘;(o‘;"""e)<*ns
A" =
Fall Time tf ous 'CC - _ 30
16V = t<<20ms
-14V Du < 2%
% In accordance with JEDEC registration data.
TOSHIBA CORPORATION
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TOSHIBA TRANSISTOR

rosHipa SEMICONDUCTOR o

4401

TECHNICAL DATA SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE SHITCHING AND AMPLIFIER

Unit in mm

APPLICATIONS.

FEATURES:
. Low Leakage Current
IcEV=100nA(Max.), IBgy=-100nA(Max.)
@ Vcg=35V, VBE=-0.4V
. Excellent DC Current Gain Linearity
. Low Saturation Voltage
: VCE(sat)=0.4V(Max.) @ Ic=150mA, Ip=15mA
. Low Collector Output Capacitance
: Cob=6.5pF(Max.) @ Vcp=5V
. Complementary to 2N4403

51MAX.
1 %
>
*!'
045
@ |
0.5 5MaX, z
=
Q45 f\;
«
127 127
n
2 T
S

1. EMITTER
2. BASE
3 COLLECTOR
JEDEC TO-92
EIAJ sc—43
TOSHIBA 2—-5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
%! Collector-Base Voltage VeBO 60 v
%|Collector-Emitter Voltage VCEO 40 A
%] Emitter-Base Voltage VEBO 6 \'
%|Collector Current Ic 600 mA
Base Current Ip 100 mA
%] Collector Power Dissipation P 625 mW
(Ta=25°C) Derate Linearly 25°C c 5.0 oW/ °C
*|Collector Power Dissipation ‘ 1.5 w
(Tc=25°C) Detate Linearly 25°C Pc 12 oW/ °C
® T?ermaioResistagi:nt) Reh(j-a) 200 °c/w
o) et v | w3 | o
¥|Junction Temperdture T 150 °C
*¥|Storage Temperature Range Tstg -55~150 °C

%In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.

~23_
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SEMICONDUCTOR|

TOSHIBA

TECHNICAL DATA

2N4401

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector Cut-off Current Icgv VcE=35V, VBg=-0.4V - - 100 nA
Base Cut-off Current IBEV VcE=35V, VBE=-0.4V - - |-100 nA
breakdon Vorcage Y(Rycpo | Tc=0-1mA, Ig=0 0| - -]V
Collector Bt oot Vamcro | e, 1370 EEE
breakdown Voltage Y(sR)EBO | TE=0-1ma, 1c=0 2 I e B

hrg(1) | Vce=1V, Ic=0.1lmA 20 - -
hre(2) | VCE=1V, Ic=1mA 40 - -
DC Current Gain hre(3) | VcE=1V, Ic=10mA 80 - -
hre(4) | Vce=1V, Ic=150mA 100 - 300
hrg(5) | VcE=2V, Ic=500mA 40 - -
Collector-Emitter VCE(sat)l | Ic=150mA, IB=15mA - - 0.4 v
Saturation Voltage VCE(sat)2 | 1c=500mA, Ip=50mA _ _ 0.75
Base-Emitter VBE(sat)1 | Ic=150mA, Ip=15mA 0.75 - 0.95 v
Saturation Voltage VBE(sat)2 | Ic=500mA, Ip=50mA _ _ 1.2
Transition Frequency fr Zf-i?);fﬂ‘:; Ic=20mA 250 - - MHz
Collector Output Capacitance Cob Vcp=5V, Ig=0, f=1MHz - - 6.5 pF
Input Capacitance Cib Vgp=0.5V,Ic=0, f=1MHz - - 30 pF
Input Impedance hje 1.0 - 15 kQ
Voltage Feedback Ratio hre Vcg=10V, Ic=lmA 0.1 | - 8 [x10-4
Small-Signal Current Gain hfe £=1kHz 40 - 500
Collector Output Admittance hoe 1.0 - 30 S
Delay Time td Vin 1% g_;';::fil opr - - 15
20m8  tr(scope) <4na
16V Vog=30V
Rise Time tr _2vﬁ-0 - - 20
Switching Time tr<2ns, Du<2% ns
Storage Time tstg Vin = g—m]:zimpr - - 225
Vep=—t # tr(gcope) <4 N8
20ue Voo=30V
Fall Time tf 1°Vﬂ_o te<20ne - - 30
-1aV Du<2%e
% In accordance with JEDEC registration data.
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TOSHIBA TRANSISTOR

2N

4402

SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

FOR GEMNERAL PURPOSE USE SHITCHING AND AMPLIFIER

Unit in mm

APPLICATIONS. 5“‘5“-
f 2
3
FEATURES: b
045
. Low Leakage Current nadt ﬁl R
0.5 5MAX. i z
: Icgy=-100nA(Max.), Ippv=100nA(Max.) l © g
045 g r
@ Vcg=-35V, Vpp=0.4V ] «
. Excellent DC Current Gain Linearity
. Low Saturation Voltage
127 127
¢ VCE(sat)=-0.4V(Max.) @ Ic=-150mA, Ip=-15mA @
. Low Collector Output Capacitance ° / - g
1 2
: Cob=8.5pF(Max.) @ Vcp=-10V 3
. Complementary to 2N4400 L EMITTER
2. BASE
3 COLLECTOR
JEDEC TO-92
EIAJ 8C—43
TOSHIBA 2-5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
¥ | Collector-Base Voltage VcBO =40 \
% | Collector-Emitter Voltage VCEO =40 v
% | Emitter-Base Voltage VEBO -5 \Y
% { Collector Current Ic -600 mA
Base Current I -100 mA
X[ Collector Power Dissipation P 625 mW
(Ta=25°C) Derate Linearly 25°C c 5.0 mW/°C
% | Collector Power Dissipation P 1.5 w
(Tc=25°C) Detate Linearly 25°C ¢ 12 m/°C
% | Thermal Resistance o /ur
(Junction to Ambient) Rth(j-a) 200 c/w
% | Thermal Resistance . °
(Junction to Case) Rth(j-c) 83.3 cm
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55~150 °C

%In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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TOSHIBA CORPORATION




SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

2N44

02

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector Cut-off Current ICEV Vcg=-35V, Vpg=0.4V - - |-100 nA
Base Cut-off Current IBEV Vcg=-35V, VBg=0.4V - - 100 nA
Collector-Base
Breakdown Voltage V(er)cBo | Ic=-0.1mA, Ig=0 -40 - - v
Collector-Emitter _

Breakdown Voltage V(BR)CEO | Ic=-1mA, Ip=0 =40 - - v
Emitter-Base _ _ _ _ _
Breakdown Voltage V(BR)EBO [ IE=-0.1mA, Ic=0 5 v
bhre(1) | VcE=-1V, Ic=-1mA 30 - -
DC Current Gain brE(2) | VCE=-1V, Ic=-10mA 50 - -
% hrE(3) | Vop=-2V, Ic=-150mA 50 - 150
hre(4) | VcE=-2V, Ic=-500mA 20 - -
Collector-Emitter VCE(sat)l | Ic=-150mA, Ip=-15mA - - |-0.4 v
Saturation Voltage VCE(sat)2 | Ic=-500mA, Ip=-50mA _ — 1-0.75
Base-Emitter VBE(sat)1 | I¢=-150mA, Ip=-15mA -0.75) - 1-0.95 v
Saturation Voltage VBE(SGC)Z Ic=-500mA, Ip=-50mA - - -1.3
Transition Frequency fr VeE=-10V, Tc=-20mA 150 - - MHz
f=100MHz
Collector Output Capacitance Cob Vce=-10V, Ig=0, f=1MHz - - 8.5 pF
Input Capacitance Cib Vgp=-0.5V,Ic=0, f=1MHz - - 30 pF
Input Impedance hje 0.75 - 7.5 kQ
Voltage Feedback Ratio hre VeE=-10V, Ic=-lmA 0.1 | - 8 [x10-4
Small-Signal Current Gain hfe £=1kHz 30 | - | 250
Collector Output Admittance hoe 1.0 - 100 ~s
1xQ VouT
Iv. 1 - -
Delay Time td in g 4 Ctota1<10pF 15
8  tr(scope ) <4 ns
2Va..go VoC=—30V
Rise Time tr —1svu ty<2ns - - 20
Switching Time 2048 Du=2% ns
1xQ Vour
Storage Time tstg Vin %‘, n'tcwm.1<1“pl’ - - 225
Vpp=4v R | #tr(geope)<4ns
¥ 14V Veg=-30V 30
all Time tf ey -0 tp<<20ns -
2048 Du=2%

% In accordance

with JEDEC registration data.
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TOSHIBA

SEMICONDUCTOR TOSHIBA TRANSISTOR

TECHNICAL DATA 2N4403
SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

Unit in mm

FOR GENERAL PURPOSE USE SHWITCHING AND AMPLIFIER

APPLICATIONS. SLMAX.
| w
| :
FEATURES : g
. Low Leakage Current 840 J— ﬁl .
0.55MAX ., i =
Icpy=-100nA(Max.), Ipgy=100nA(Max.) © Z
045 S ™~
@ VeE=-35V, Vgp=0.4V ~ o
. Excellent DC Current Gain Linearity m
. Low Saturation Voltage
: VCE(sat)=-0.4V(Max.) @ I¢=-150mA, Ip=-15mA
. Low Collector Output Capacitance
: Cob=8.5pF(Max.) @ VcB=-10V
. Complementary to 2N4401
1. EMITTER
2. BASE
3 COLLECTOR
JEDEC TO-92
EIAJ SC—43
TOSHIBA 2—5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
*1Collector-Base Voltage VCBO -40 v
% |Collector-Emitter Voltage VCEO =40 \Y
% |Emitter-Base Voltage VEBO -5 \'
% |Collector Current Ic -600 mA
Base Current IB -100 mA
% |Collector Power Dissipation Pe 625 mW
—_ o 3 o
(Ta=25°C) Derate Linearly 25°C 5.0 oW/ °C
% [Collector Power Dissipation P 1.5 W
—_ ° : o
(Tc=25°C) Derate Linearly 25°C c 12 mW/°C
% |Thermal Resistance . °
(Junction to Ambient) Rth(j-a) 200 ¢/
% |Thermal Resistance . °
(Junction to Case) Rth(j-c) 83.3 c/w
#|Junction Temperature Tj 150 °c
¥|Storage Temperature Range Tstg -55~150 °C

*In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

T 2N4403
OSHIBA TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. |UNIT
¥ |Collector Cut-off Current IcEv Vcg=-35V, Vgg=0.4V - - |-100 | nA
% |Base Cut-off Current IBEV VcgE=-35V, Vgg=0.4V - - 100 | nA
% {Collector-Base _ _

Breakdown Voltage V(Br)cBO | Ic=-0.1lmA, Ip=0 -40 - - v
% |Collector-Emitter _ _
Breakdown Voltage V(BR)CEO | Ic=-1mA, Ip=0 =40 | - - v
% |Emitter-Base
Breakdown Voltage V(Br)EBO | TE=-0.1mA, Ic=0 -3 - - v
hrg(1) | Vce=-1V, Ic=-0.lmA 30| - -
hrg(2) | Vcg=-1V, Ic=-1mA 60 - -
% |DC Current Gain hrg(3) | VcE=-1V, Ic=-10mA 100 - -
% hre(4) | Vep=-2V, Ic=-150mA 100 - 300
hre(5) | VcE=-2V, Ic=-500mA 20 - -
% |Collector-Emitter VCE(sat)l | Ic=-150mA, Ip=-15mA - - |-0.4 v
Saturation Voltage VCE(sat)2 | Ic=-500mA, Ig=-50mA. — _ [-0.75
* |Base-Emitter VBE(sat)1l| Ic=-150mA, Ip=-15mA -0.75( - |-0.95 v
Saturation Voltage
& VBE(sat)2 | Ic=-500mA, Ip=-50mA - - |-1.3
% |Transition Frequency fr Veg=-10V, Ic=-20mA 200 - - MHz
£=100MHz
% [Collector Output Capacitance Cob Vcp=-10V, Ig=0, f=1MHz - - 8.5 | pF
P
% |Input Capacitance Cib VEB=-0.5V,Ic=0, f=1MHz - - 30 | pF
% |Input Impedance hie 1.5 - 15 kQ
% |[Voltage Feedback Ratio hre VCE=-10V, Ic=-1lmA 0.1 - 8 |x10-4
% [Small-Signal Current Gain hfe £=1kHz 60 - 500
% |Collector Output Admittance hoe 1.0 - 100 | #S
1xQ) v
Delay Time tq Vin G lcwﬁimpr - - 15
§ Aty (gcope) <4n6
Wa &g Vog=—30V
Rise Time tr -16| ' tp<zne - - 20
% |Switching Time 2048 Du=R% ns
. L1kQ) Vout
Storage Time tstg in < 4 Ctota1<10pF - - 225
Vpp=4V Mty (acope)<¢ns
. 14V Veg=-30V
Fall Time ff ) - - 30
-16V t¢<20ns
20xs Du=2%

% In accordance with JEDEC registration data.

TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR .

TECHNICAL DATA SILICON PNP EPITAXIAL TYPE (PCT PROCESS)
FOR GENERAL PURPOSE USE HIGH VOLTAGE Unit in mm
AMPLIFIER APPLICATIONS. 51MAX.
i
FEATURES: z
. High Collector Breakdown Voltage Q45 LTl ;Ed i
: VcBo=-130V, Vcgo=-120V 055MAX, I .
. Low Leakage Current 045 1 ° &
: IcBO=-100nA(Max.) @ Vcp=-100V gop__ "

. Low Saturation Voltage

: VCE(sat)=-0.5V(Max.) @ Ic=-50mA, Ip=-5mA

. Low Noise : NF=8dB(Max.) g
1 EMITTER
2. BASE
3 COLLECTOR
JEDEC TO—92
EIAJ sC—43
TOSHIBA 2-5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
% | Collector-Base Voltage VcBo -130 v
% | Collector-Emitter Voltage VCEO -120 v
% | Emitter-Base Voltage VEBO -5 \
%] Collector Current Ic -600 mA
Base Current 1B -100 mA
* Coliecsor Power Di§sipation i Pe 625 mW
(Ta=25°C) Derate Linearly 25°C 5.0 oW/ °C
S Collecsor Power Di§sipation . Pc 1.5 W
(Tc=25°C) Derate Linearly 25°C 12 oW/ °C
R noen | w0 | o
et e o | e | o
¥| Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55~150 °C

¥In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

2N5400

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN | TYP.| MAX.| UNIT
% |Collector Cut-off Current Iceo Vep=-100v, Tg=0 - - |-100 na
Vcp=-100V, Ig=0,Ta=100°C| - - |-100 1A
# |Emitter Cut-off Current IgBo Vgp=-3V, Ic=0 - - -50 nA
¢|Collector-Base _ - _ _ _
Breakdown Voltage V(BR)CBO [I€=-0.1mA, Ig=0 130 v
*1Collector-Emitter _ _ _ _ _
Breakdown Voltage V(BR)CEO |[Ic=-1mA, Ip=0 120 v
“« |Emitter-Base _
Breakdown Voltage V(BR)EBO |IE=-1044, Ic=0 -5 B v
hrg(1) |VCE=-5V, Ic=-1mA 30 - -
#|DC Current Gain hrg(2) |VcE=-5V, Ic=-10mA 40 - 180
hrg(3) |VcE=-5V, Ic=-50mA 40 - -
%1Collector-Emitter VCE(sat) 1[Ic=-10mA, Ip=-1mA - - -0.2 v
Saturation Voltage VCE(sat) 2 |Ic=-50mA, Ip=-5mA _ _ -0.5
¢|Base-Emitter VBE(sat) 1[Ic=-10mA, Ip=-1mA - - |-1.0 v
Saturation Voltage VBE(sat) 2|IC=-50mA, Ip=-5mA _ _ J-1.0
% |Transition Frequency fT Veg=-10V, Ic=-10mA, 100 - 400 | MHz
f=100MHz
% |Collector Output Capacitance Cob Vcp=-10V, Ig=0, f=1MHz - - 6 pF
% |Small Siganl Current Gain hfe Veg=-10V, Ic=~1mA, f=1kHz 30 - 200
«|Noise Figure NF Veg=-5V, Ic=-250uA - - 8 dB
Rg=1k(), f=10Hz ~15.7kHz

% In accordance with JEDEC registration data.
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

FOR GENERAL PURPOSE USE HIGH VOLTAGE

AMPLIFIER APPLICATIONS.

FEATURES:

. High Collector Breakdown Voltage

: Vcpo=-160V, VCE0=-150V

. Low Leakage Current

IcBO=-50nA(Max.) @ Vcp=-120V

. Low Saturation Voltage

: VCE(sat)=-0.5V(Max.) @ Ic=-50mA, Ip=-5mA

. Low Noise : NF=8dB(Max.)

MAXIMUM RATINGS (Ta=25°C)

TOSHIBA TRANSISTOR

2N5401
SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

Unit in mm
51MAX,
! 3
| z
-+
045 T @
A b AI
0.55MAX. ‘ ‘ 2
o =
045 =l N
('
o
127, . 127
0 [
~
3 /1T '
tab th o E
123 o
Qi_
1. EMITTER
2. BASE
3. COLLECTOR
JEDEC TO-92
EIAJ 8C—43
TOSHIBA 2—5F1F

Weight : 0.21g

CHARACTERISTIC SYMBOL RATING UNIT
Collector~Base Voltage VcBo -160 v
Collector~Emitter Voltage VCEO -150 A4
Emitter-Base Voltage VEBO -5 v
Collector Current Ic -600 mA
Base Current I -100 mA

* Collector Power Dissipation PC 625 oW
(Ta=25°C) Derate Linearly 25°C 5.0 W/ °C
% Collecgor Power Dissipation . Pc 1.5 \
(Tc=25°C) Derate Linearly 25°C 12 oW/ °C
| Ganesion co Ambient) Reh(j-a) | 200 | “c/¥
| Genction to Case) Reh(-o) | 833 | "o/
%|Junction Temperature Tj 150 °C
¥|Storage Temperature Range Tstg -55~150 °c

¥In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

2N54

01

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT]
Veg=-120V, Ig=0 - - -50 nA
% | Collector Cut-off Current IcBO CB > B
Vcp=-120V,Ig=0, Ta=100°C| - - -50 #A
Emitter Cut-off Current IEBO VEB=-3V, Ic=0 - - =50 nA
Collector-Base _ _ _ _ _
Breakdown Voltage V(sr)cBO |Ic=-0.1mA, Tg=0 160 v
Collector-Emitter _ _ _ _ _
Breakdown Voltage V(BR)CEO |Ic=-1ma, Ip=0 150 v
Emitter-Base _ _ _ _ _
Breakdown Voltage V(BR)EBO |IE=-104A, Ic=0 5 v
hre(1) [VcE=-5V, Ic=-1mA 50 - -
% |DC Current Gain hrg(2) |VCE=-5V, Ic=-10mA 60 - 240
hFE(3) |Vcg=-5V, Ic=-50mA 50 - -
Collector-Emitter VCE(sat) 1|Ic=-10mA, Ip=-lmA - - {-0.2 v
Saturation Voltage VCE(sat) 2 Ic=-50mA, Ip=-5mA _ _ ~0.5
Base-Emitter VBE(sat) 1|I¢c=-10mA, Ip=-lmA - - |-1.0 v
Saturation Voltage
& VBE(sat) 2|Ic=-50mA, Ip=-5mA - - [-1.0
Transition Frequency fr Vcg=-10V, Ic=-10ma, 100 - 300 | MHz
£=100MHz
Collector Output Capacitance Cob Vcp=-10V, Ig=0, f=1MHz - - 6 pF
% | Small Siganl Current Gain hfe Vcg=-10V,I¢=-1mA, f=1kHz 40 - 200
Vcg=-5V, Ic=-250#A
¢ |Noise Figure NF ce=-3V, Ic “ - - sl aB
Rg=1kQ, f=10Hz ~15.7kHz

% In accordance with JEDEC registration

data.
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

TOSHIBA T
2N5

RANSISTOR
550

SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOP GENERAL PURPOSE USE HIGH VOLTAGE Unit in mm
AMPLIFIER APPLICATIONS. S1MAX.
i X
FEATURES : . S
. High Collector Breakdown Voltage 045 _ji =
: VCBO=160V, VCEO=140V ass ¥ =)
. Low Leakage Current 045 E
IcBO=100nA(Max.) @ Vcp=100V -
. Low Saturation Voltage
: VCE(sat)=0.25V(Max.) @ Ic=50mA, Ip=5mA o 222 1 127
. Low Noise : NF=10dB(Max.) S ! >
—rr3) 3
*_
1. EMITTER
2. BASE
3 COLLECTOR
JEDEC TO-92
EIAJ 5C-43
TOSHIBA 2=5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VCBO 160 \
Collector-Emitter Voltage VCEO 140 \Y
Emitter-Base Voltage VEBO 6 \
Collector Current Ic 600 mA
Base Current 1B 100 mA
Collector Power Dissipation P 625 m
(Ta=25°C) Derate Linearly 25°C c 5.0 mW/°C
Collector Power Dissipation P 1.5 W
(Tc=25°C) Derate Linearly 25°C ¢ 12 W/ °C
unetion so Ambient) Reh(j-a) | 200 | “C/V
B
Junction Temperature T4 150 °C
Storage Temperature Range Tstg -55~150 °c

% In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.

_33_

TOSHIBA CORPORATION




TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

2N5550

»*

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.|UNIT
Collector Cut-off Current I1CBO Vcp=100v, IE=0 - - 100 | nA
VcB=100V,Ig=0, Ta=100°C - - 100 | #A
Emitter Cut-off Current IEBO VEB=4V, Ic=0 - - 50 | nA
Collector-Base = -
Breakdown Voltage V(BR)CBO [Ic=0.1lmA, Ig=0 160 - v
Collector-Emitter
Breakdown Voltage V(BR)CEO |Ic=1mA, Ip=0 140 - - v
Emitter-Base
Breakdown Voltage V(Br)EBO |IE=1044, IC=0 6 - - v
hre(1) [VcE=5V, Ic=lmA 60 - -
DC Current Gain hrg(2) [VcE=5V, Ic=10mA 60 - 250
hFE(3) |[VcE=5Y, Ic=50mA 20 - -
Collector-Emitter VCE(sat) 1|Ic=10mA, IB=1mA - - |0.15 v
Saturation Voltage
8 VCE(sat) 2|Ic=50mA, Ip=5mA - | - Jo.2s
Base~-Emitter VBE(sat) 1|{Ic=10mA, Ip=1lmA - - 1.0 v
Saturation Voltage VBE(sat) 2|IC=50mA, Ip=5mA _ _ 1.2
Transition Frequency fr VeE=10V, Ic=10mA, 100 - 300 | Mhz
£=100MHz
%| Collector Output Capacitance Cob Vcp=10V, Ig=0, f=1MHz - - 6 pF
%| Input Capacitance Cib VEB=0.5V, Ic=0, f=1MHz - - 30 | pF
Small Signal Current Gain hfe VcE=10V,Ic=1mA, f=1kHz 50 - 200
Noise Figure NF VeE=5V, Ic=2504A - - 10 | dB
Rg=1kQ, f=loHz~15.7kHz

% In accordance with JEDEC registration

data.
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA

FOR GENERAL PURPOSE USE HIGH VOLTAGE

AMPLIFIER APPLICATIONS.

FEATURES:

. High Collector Breakdown Voltage

: Vcpo=180V, Vggp=160V

. Low Leakage Current

IcBO=50nA(Max.) @ Vcp=120V

. Low Saturation Voltage

TOSHIBA TRANSISTOR

2N55

51

SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

¢ VeE(sat)=0-2V(Max.) @ Ic=50mA, Ip=5mA

. Low Noise : NF=8dB(Max.)

MAXIMUM RATINGS (Ta=25°C)

Unit in mm

4.7 MAX

<)
'
o
0.8

127 MIN

1. EMITTER
2. BASE
3 COLLECTOR

JEDEC

TO—92

EIAJ

SC—4¢3

TOSHIBA 2~5F1F

Weight : 0.21g

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VCBO 180 \Y
Collector-Emitter Voltage VCEO 160 v
Emitter-Base Voltage VEBO 6 \
Collector Current Ic 600 mA
Base Current IB 100 mA

* Col}ecsor Power Di§sipation . Pe 625 mW
(Ta=25°C) Detate Linearly 25°C 5.0 oW/ °C
ES Collecgor Power Di§sipation . PC 1.5 W
(Tc=25°C) Derate Linearly 25°C 12 W/ °C
[T e s | 0| o
* [ Tromat resiccanes o | 00 | o
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55~150 °c

% In accordance with JEDEC registration data.

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA 2N5551
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX. |UNIT
%|Collector Cut-off Current 1CBO Vcp=120V, Tg=0 - " 50 | nA
Vcp=120V, Ig=0, Ta=100°C| - - 50 | 2A
%|Emitter Cut-off Current IEBO VER=4V, Ic=0 - - 50 | nA
%|Collector-Base _ _ _ _
Breakdown Voltage V(BR)CBO |Ic=0.1lmA, Ig=0 180 v
%|Collector-Emitter _ _
Breakdown Voltage V(BR)CEO |Ic=1mA, Ip=0 160 - - v
*|Emitter-Base _ _
Breakdown Voltage V(BR)EBO |IE=1044, Ic=0 6 v
bhrg(1) |VcE=5V, Ic=lmA 80 - -
#|DC Current Gain hre(2) |Vcg=5V, Ic=10mA 80 - 250
hrE(3) |[VCE=5V, Ic=50mA 30 - -
#loomtectormmizeer VorGsar) 1 [foriont, Tp-ion S MRS CRTR
& VCE(sat) 2|Ic=50mA, Ip=5mA - - | 0.2
*|Base-Emitter VBE(sat) 1]Ic=10mA, Ip=1mA - - 1.0 v
Saturation Voltage
° & VBE(sat) 2|I1c=50mA, Ip=5mA - - | 1.0
#|Transition F £ VCE=10V, 1¢=10m4, 100 300 | Mu
#|Tran - z
ansition Frequency T £=100MHz
¥|Collector Output Capacitance Cob Vep=10V, Ig=0, f=1MHz - - 6 | pF
%] Input Capacitance Cib VEB=0.5V, Ic=0, f=1MHz - - 20 | pF
%] Small Signal Current Gain hfe Vcg=10V, Ic=1mA, f=1kHz 50 - 200
%|Noise Figure NF Veg=5V, Ic=2504A - - 8 | dB
Rg=1kQ, f=10Hz ~15.7kHz

¥ In accordance with JEDEC registration data.
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— 36—



TosHia “EMICONDUCTOR WpS2221, WP5222

TECHNICAL DATA SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE

Unit in mm

MEDIUM-SPEED SWITCHING AND AUDIO TO
5.1MAX,
VHF FREQUENCY APPLICATION.
>
2
FEATURES: 5
. DC Current Gain Specified : 0.1~ 500mA f mI
. Low Collector-Emitter Saturation Voltage ‘— = E
[eo]
. - - =} |
: VeE(sat)=1.6V(Max.) @ Ic=500mA \ o
. High Transition Frequency L
: @ Ic=20mA, fp=250MHz(Min.)
Complementary to MPS2906, MPS2907. © 127 127
A O
S o]
L wr o §
123 A
<
1. EMITTER
2. BASE
3 COLLECTOR
MAXIMUM RATINGS (Ta=25°C)
JEDEC TO0—92
CHARACTERISTIC SYMBOL | RATING | UNIT [[o7.7 So_as
Collector-Base Voltage VeBO 60 v TOSHIBA 2—5F1F
Collector-Emitter Voltage VCEO 30 \Y Weight :0.21g
Emitter-Base Voltage VEBO 5 v
Collector Current Ic 600 mA
Base Current Ip 160 mA
Total Device Dissipation
@ Ta=25°C Pc 625 mW
Derate above 25°C 5.0 mW/°C
Total Device Dissipation
@ Tc=25°C Pc 1.5 W
Derate above 25°C 12 mW/°C
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55~150| °C

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR MPS2221, MPS2222
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C, Unless otherwise noted)

MPS2221 MPS2222
CHARACTERISTIC SYMBOL TEST CONDITION UNIT
MIN. | MAX. | MIN. | MAX.
Collector Cut-off Current ICBO VcB=50V, Ig=0 - 10 - 10 nA
Collector Cut-off Current IcBo [VcB=50V,: IE=0, Ta=150°C - 10 - 10 | ~A
Emitter Cut-off Current IEBO VEB=3V, Ic=0 - 10 - 10 | nA
Collector-Base
Breakdown Voltage V(BR)CBO [Tc=10#A, 1g=0 60 B 60 v
Collector-Emitter - = - -
Breakdown Voltage V(BR)CEO {Ic=10mA, Ip=0 30 30 \
Emitter-Base - - -
Breakdown Voltage V(BR)EBO [TE=104A, Ic=0 3 5 v
Veg=10V, Ic=0.1mA 20 - 35 -
Vce=10V, Ic=1.0mA 25 - 50 -
VCE=10V, Ic=10mA 35 - 75 -
DC Current Gain hpg Vcg=10V, Ic=150mA 40 |[120 | 100 | 300
VcE=10V, Ic=500mA 20 - 30 -
Vep=1V, Ic=150mA 20 - 50 -
VCE:lOY’ Ic=10mA 15 _ 35 _
Ta=-55°C
Collector-Emitter Ic=150mA, Ip=15mA - 0.4 - 0.4 v
Saturation Voltage VCE(sat)
& Ic=500mA, Ip=50mA - |16 | - |1.6
Base-Emitter Ic=150mA, Ip=15mA 0.6 2.0 - 1.3
: VBE(sat) v
Saturation Voltage Ic=500mA, Ip=50mA - 2.6 - 2.6
Transition Frequency fr VcE=20V,Ic=20mA, f=100MHz | 250 - 250 - MHz
Capacs rapcourput Cob  |VcB=10V,Ig=0, £=100kHz | - |8.0 | - | 8.0 | pF
Input Capacitance Cib VER=0.5V, Ic=0, f£=100kHz - 30 - 30 pF

TOSHIBA CORPORATION
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TosHiga “EMICONDUCTOR wPsz221, WPS2222A

TECHNICAL DATA SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE

Unit in mm

MEDIUM-SPEED SWITCHING AND AUDIO TO
51 MAX
VHF FREQUENCY APPLICATION. } g
FEATURES : S
1
. DC Current Gain Specified : 0.1~ 500mA oss LI I] 9& R
. Low Collector-Emitter Saturation Voltage ’ ® :%
2 ;
: VCE(sat)=1.0V(Max.) @ I¢=500mA g o
. High Transition Frequency
: @ Ic=20mA MPS2221A ; 250MHz(Min.)
127 127
MPS2222A ; 300MHz(Min.) b }‘
3
. Complementary to MPS2906A, MPS2907A. [ o s g
12 3 7
1. EMITTER
2. BASE
3 COLLECTOR
- . JEDEC TO-92
MAXIMUM RATINGS (Ta=25°C) - So_23
CHARACTERISTIC SYMBOL RATING UNIT TOSHIBA 2—5F1F
Collector-Base Voltage VcBO 75 v Weight : 0.21g
Collector-Emitter Voltage VcEo 40 v
Emitter-Base Voltage VEBO 6 v
Collector Current Ic 600 mA
Base Current IB 160 mA
Total Device Dissipation
@ Tc=25°C Pc 625 mW
Derate above 25°C 5.0 mW/°C
Total Device Dissipation
@ Ta=25°C Pc 1.5 W
Derate above 12 mW/°C
Junction Temperature T 150 °c
Storage Temperature Range Tstg -55~150 °C

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR MPS2221A, MPS2222A
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C, Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MPS2221A MPS22224 UNIT
MIN. | MAX. | MIN. | MAX.
Collector Cut-off Current| Ico |VcB=60V, IE=0 - 10 - 10 | nA
Collector Cut-off Current| IcBO |V¢B=60V, Ig=0, Ta=150°C - 10 - 10 | #A
Collector Cut-off Current IcEX |VcE=60V, Vpg=-3V - 10 - 10 nA
Emitter Cut-off Current IEBO |VgB=3.0V, Ic=0 - 10 - 10 | nA
Base Cut-off Current IBL VcE=60V, Vpg=-3V - 20 - 20 | nA
A S EEE
breakdorm Vol tage V(BR)CEO [To-10nA, 15-0 i A R
g‘;‘i;;jg;ﬁasgltage V(BR)EBO |Ig=1044, I¢=0 6.0 | - |6.0]| - v
Vcg=10V, Ic=0.1mA 20 - 35 -
Vcg=10V, Ic=1.0mA 25 - 50 -
Vcg=10V, Ic=10mA 35 - 75 -
DC Current Gain hrg VcgE=10V, Ic=150mA 40 | 120 | 100 | 300
Vog=10V, Ic=500mA 25 - 40 | -
Vep=1V, Ic=150mA 20 | - 50 | -
re sy O Il Nl
gzilector—Emitter VCE(sat) I¢=150mA, Ip=15mA - 0.3 - 0.3 v
uration Voltage I¢=500mA, Ip=50mA - |10 - | 1.0
g::i;zﬁigse;OIta VBE(sat) Ic=150mA, IB=15mA 0.6 1.2 0.6 1.2 v
ge Ic=500mA, Ip=50mA - |2.0] - | 2.0
Transition Frequency fr VcgE=20V, Ic=20mA, £=100MHz | 250 - 300 - MHz
goilector Qutput Cob  |VcB=10V, Ig=0, £=100kHz | - |8.0 | - | 8.0 | pF
Input Capacitance Cib Vgp=0.5V, Ic=0, f=100kHz - 25 - 25 pF
- Vep=20V, Ig=2
Tine Gonstant R T - |30 | - |10 es
Noise Figure NF VeE=10V, Ic=1004A - - - 4.0l aB
Rg=1kQ, f=1kHz
Delay Time td Vce=30V, VBE(off)=-0.5V - 10 - 10
Switching | Rise Time tr %E;%ngA’ Ip1=15mA - 25 - 25 s
Time Storage Time tgrg |VCC=30V, Ic=150mA - 225 - 225
Fall Time e gl ™ - e | - ] 60

TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR

MPS2221A, MPS2222A
TECHNICAL DATA

Fig. 1 DELAY AND RISE TIME EQUIVALENT Fig. 2

STORAGE TIME AND FALL TIME
TEST CIRCUIT

EQUIVALENT TEST CIRCUIT

30V

1<100us
-—— 7

[e]

44 <50ns g

+16V @

OUTPUT
INPUT
o Y
1xQ = 0s
1N914 -
—14V

—3.0V

Py=1~100us
DUTY CYCLE=20%

DUTY CYCLE=20%

SCOPE RISE TIME < 4ns

% Cg : TOTAL SHUNT CAPACITANCE

TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

FOR HIGH-SPEED SWITCHING USE

TOSHIBA TRANSISTOR

MPS2906, MPS2907
SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

Unit in mm

DC TO VHF AMPLIFIER APPLICATIONS AND
5.1 MAX
COMPLEMENTARY CIRCUITRY. :
' g
FEATURES : , S
. High DC Current Gain Specified : -0.1~ -500mA 045 LTI 1 Cﬁ
. High Transition Frequency 0.5 5MAX. ‘ ‘ E
|
@ I¢=-50mA, £r=200MHz(Min.) 045 d S
. Low Collector-Emitter Satulation Voltage
: VeE(sat)=-1.6V(Max.) @ Ig=-500mA
. Complementary to MPS2221, MPS2222. @
S
1 EMITTER
2. BASE
3. COLLECTOR
MAXIMUM RATINGS (Ta=25°C)
JEDEC TO-92
CHARACTERISTIC SYMBOL RATING UNIT EIAT Sc—43
Collector-Base Voltage VcBo -60 \ TOSHIBA 2—5F1F
Collector-Emitter Voltage VCEO -40 v Weight : 0.21g
Emitter-Base Voltage VEBO -5 \Y
Collector Current Ic -600 mA
Base Current Ip -120 mA
Total Device Dissipation
@ Ta=25°C Pc 625 mW
Derate above 25°C 5.0 mW/°C
Total Device Dissipation
@ Te=25°C Pq 1.5 W
Derate above 25°C 12 mW/°C
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55~150 °C

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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EMI
TOSHIBA S ATIL;C:I':RUDCEJAOR MPS2906, MPS2907

ELECTRICAL CHARACTERISTICS (Ta=25°C, Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MPS2906 MPS2907 UNIT
MIN. | MAX. | MIN. | MAX.
Collector Cut-off Current Icgo (VcB=-50V, Ig=0 - -20 - -20 | nA
Collector Cut-off Current IcBO Vcp=-50V, Ig=0, Ta=150°C - -20 - -20 | zA
Collector Cut-off Current IcEx [Vcg=-30V, VBg=0.5V - =50 - -50 | nA
Base Cut-off Current IpL VcE=-30V, Vpg=0.5V - -50 - -50 | nA
Collector-Base _ _ _ _ _
Breakdown Voltage V(BR)CBO |Lc=-104A, 1g=0 -60 60 v
Collector-Emitter _ _ _ _
Breakdown Voltage V(BR)CEO |Ic=-10mA, 1p=0 -40 40 v
Emitter-Base _ _ B _ L _
Breakdown Voltage V(BR)EBO |Ig=-10#4A, Ig=0 5.0 5.0 v
Vcg=-10V, Ic=-0.1mA 20 - 35 -
Veg=-10V, Ig=-1.0mA 25 - 50 -
DC Current Gain hrg Vcg=-10V, Ic=-10mA 3 - 75 -
VCE=-10V, Ic=-150mA 40 120 100 300
Veg=-10V, Ic=-500mA 20 - 30 -
Collector—Emitter Ver( ) Ic=~150mA, Ip=-15mA - 0.4 - -0.4 v
S i sat
aturation Voltage Ic=-500mA, Ip=-50mA - hie | - |16
Base-Emitter v Ic=-150mA, Ip=-15mA - F1.3 - |-1.3 v
Saturation Voltage BE(sat)
I¢=-500mA, Ip=-50mA -  F2.6 - [-2.6
Transition Frequency fr zgfzaﬁg:’ Tc=-50mA 200 - 200 - MHz
Collector Output _ - - _ _
Gapacitance Cop  |VCB=-10V, Ip=0, f=100kHz 8.0 8.0 | pF
Input Capacitance Cip Vgp=-2.0V, Ic=0 - 30 - 30 | pF
f=100kHz

TOSHIBA CORPORATION
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

FOR HIGH SPEED SWITCHING USE

DC TO VHF AMPLIFIER APPLICATIONS AND

COMPLEMENTARY CIRCUTRY.

FEATURES :

TOSHIBA TRANSISTOR
MPS2906A. MPS2907A

SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

. High DC Current Gain Specified : ~0.1~ -500mA

. High Transition Frequency

: @ Ic=-50mA, f7=200MHz(Min.)
. Low Collector-Emitter Satulation Voltage

: VCE(sat)=-1-6V(Max.)

@ Ic=-500mA

. Complementary to MPS2221A, MPS2222A.

MAXIMUM RATINGS (Ta=25°C)

Unit in mm

S1MAX,

4.7

Q55MAX

045

[1}:]
127 MIN

Q45

1. EMITTER
2. BASE
3 COLLECTOR

JEDEC T0-92
CHARACTERISTIC SYMBOL RATING UNIT EIAT SC—43
Collector-Base Voltage VcBo -60 \ TOSHIBA 2—-5FL1F
Collector-Emitter Voltage VCEO -60 v Weight : 0.21g
Emitter-Base Voltage VEBO =-5.0 v
Collector Current Ic -600 mA
Base Current IB -120 mA
Total Device Dissipation
@ Ta=25°C Pc 625 oW
Derate above 25°C 5.0 mW/°C
Total Device Dissipation
@ Tc=25°C Pc 1.5 W
Derate above 25°C 12 oW/°C
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -55~150| °c

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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TOSHIBA SEMICONDUCTOR MPS2906A, MPS2907A
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C, Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MPS2906A | MPS2907A UNIT
MIN. | MAX. | MIN. | MAX.
Collector Cut-off Current| Icpo [VcB=-50V, Ig=0 - -10 - -10 | nA
Collector Cut—off Current| Icpo [VcB=-50V, Ig=0, Ta=150°C | - -10 - -10 | #A
Collector Cut-off Current| Icgx |Vcg=-30V, Vgg=0.5V - -50 - -50 | nA
Base Cut-off Current IBL Vcg=-30V, Vgg=0.5V - -50 - -50 | nA
Collector-Base
Breakdown Voltage V(BR)CBO [Ic=—10#4, Ig=0 -60 | - |-60 | - v
Collector-Emitter _ e _
Breakdown Voltage V(BR)CEO Ic=-10mA, Ip=0 -60 -60 v
Emitter-Base - - - - -
Breakdown Voltage V(BR)EBO [IE=-10s4, Ic=0 5.0 5.0 v
Vcg=-10V, Ic=-0.1mA 40 - 75 -
VcE=-10V, Ic=-1.0mA 40 - 100 -
Vcg=-10V, Ic=-10mA 40 - 100 -
DC Current Gain hrg CE > €
Vep=-10V, I¢=-150mA 40 | 120 | 100 | 300
VCE=-10V, Ic=-500mA 40 | - 50 | -
Collector-Emitter v Ic=-150mA, Ip=-15mA - o4 N v
Saturation Voltage CE(sat)
Ic=-500mA, Ip=-50mA - 1.6 - -1.6
Base-Emitter v Ic=-150mA, Ip=-15mA - R3[| - |13 v
Satulation Voltage BE(sat)
Ic=-500mA, Ip=-50mA - 2.6 - -2.6
Transition Frequency fr ¥S§;8§g:’ I¢=-50mA 200 - 200 - MHz
Collector Output _ _ _ _ _
Capacitance Cob Vep=-10V, Ig=0, f=100kHz 8.0 8.0 pF
Input Capacitance Cip zgf;aiégv' Ic=0 - 30 - 30 | pF
Turn-on Time ton Vec=-30V, Ic=-150mA - 45 - 45
Delay Time td Ip1=-15mA - 10 - 10
Switching | Rise Time tr Fig. 1 - 40 | - 40 |
Time Turn-off Time| toff |Vcc=-6.0V, Ic=-150mA - [100 | - 100
Storage Time tstg |"IB1=Ip2=-15mA - 80 - 80
Fall Time tf Fig. 2 - 30 | - 30

TOSHIBA CORPORATION
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

MPS2906A, MPS2907A

Fig. 1 DELAY AND RISE TIME
TEST CIRCUIT

-30V
INPUT
Z0=50Q a
PRF=150 PPS S
N

RISE TIME< 20ns
OUTPUT

TO OSCILLOSCOPE
RISE TIMELS0ns

INPYT l0kQ

=16V

200ns

Fig. 2 STORAGE AND FALL TIME
TEST CIRCUIT

+15vV —60V

INPUT
Zo=500

PRF=150PP8 .S
RISE TIMES 2048

INPUT 1O

LOkQ
370

OUTPUT

TO OSCILLOSCOPE
RISE TIMEL&0ns
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

TOSHIBA DARLINGTON TRANSISTOR
MPS—-A13, MPS—-A14

SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR PRINTER DRIVE, CORE DRIVE AND LED DRIVE

Unit in mm

APPLICATIONS.
51MAX
I
FEATURE: ‘ =
. High DC Current Gain @ Ic=100mA N
ass T I
MPS-A13 hpg=10,000 Min. ’ i :1“* =
|
. =
MPS-Al4 hpg=20,000 Min. 0es | | 2 5
A ~
']
<
3
1. EMITTER
MAXIMUM RATINGS (Ta=25°C) 2. BASE
3. COLLECTOR
CHARACTERISTIC SYMBOL RATING UNIT
JEDEC TO—92
Collector-Base Voltage VeBo 30 v
EIAJ SC—43
Collector-Emitter Voltage VCEO 30 v TOSHIBA 2—-5F1F
Emitter-Base Voltage VEBO 10 V | Weight : 0.21g
Collector Current Ic 500 mA
Base Current IB 50 mA
Total Device Dissipation
Ta=25°C Pc 625 mW
Derate above 25°C 5.0 mW/°C
Total Device Dissipation
Tc=25°C Pc 1.5 W
Derate above 25°C 12 mW/°C
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55~150 °C

EQUIVALENT CIRCUIT

BASE

EMITTER

COLLECTOR

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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TOSHIBA SEMICONDUCTOR MPS-A13, MPS—Al4
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. | UNIT
Collector Cut-off Current ICBO Vcp=30V, Ig=0 - - 100 nA
Emitter Cut-off Current IEBO VEB=10V, Ic=0 - - 100 nA
Collector-Base - - - -
Breakdown Voltage V(BR)CBO I¢c=0.1mA, Ip=0 30 v
Collector-Emitter _ _ '

Breakdown Voltage V(BR)CEO | Ic=0.1mA, Ip=0 30| - - v
hrE(1)
(MPS-A13) 3000 - -
Veg=5.0V, Ic=10mA
hFE(1) 10000| - -
(MPS-Al4)
DC Current Gain
hFE(2)
1000 - -
(MPS-A13) 0000
VCE=5.0V, Ic=lOOmA
hFE(2)
20000 - -
(MPS-Al4) ’
Collector-Emitter
Saturation Voltage VCE(sat) | Ic=100mA, Ip=0.1lmA - - 1.5 v
Base-Emitter On
Voltage VBE (ON) VeE=5Y, Ic=100mA - - 2.0 v
Transition Frequency fr Veg= 5V,Ic=10mA,f=100MHz 125 | 500 - MHz
Gollector Qutput Cob Vep=10V, Tg=0, f=1MHz - | 3.5]8.0] pr
Noise Figure NF Vcg=5.0V, Ic=l.0mA - |20 - dB

Rg=100kQ, f=1.0kHz

TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DA

TOSHIBA TRANSISTOR

2N3055

TA

SILICON NPN TRIPLE DIFFUSED TYPE

*

*

* ¥ *  * *

* * ¥

E

GENERAL PURPOSE POWER TRANSISTOR. Unit in mm
POWER REGULATOR, SWITCHING AND SOLLENOID #2 5.0 MAX, §
DRIVES APPLICATIONS. % x| H
3 $21.0 MAX s 4
FEATURES: « t 0|24
) 1 4
. High Gain at High Current T t e
. Low Saturation Voltage : VCE(sat) <1.1V, @I=4A,Ip=0.4A ¢10t&82
. Excellent Area of Safe Operatings - 3
[Tol g
s
MAXIMUM RATINGS (Ta=25°C) *é
302+02 ~
CHARACTERISTIC SYMBOL RATING UNIT —
* |Collcetor-Base Voltage VCBO 100 \ 189024
Collector-Emitter Sustaining ¢4oigge
Voltage (Rpg=1002) VCER(SUS) 0 M Lty et —ha
Collector-Emitter Sustaining &K © ?PCI’
Voltage VCEO (SUS) 60 v 1§ 3
Emitter-Base Voltage VEBO 7 \ -
40.0MAX
* |Collector Current Ic 15 A -
* |Base Current Ig 7 A 1. BASE
Collector Power Dissipation P 115 W 2 :}METTcE:R
(Tc=25°C) Derate Linearly ¢ 0.66 w/e°c OLLECTOR (CASE)
: 5 JEDEC TO—204MA/T0—3
*|Junction Temperature Tj 200 C EIAT TC—3,TB—5%
Storage Temperature Range Tstg ~65~ 200 °c TOSHIBA 2-21D1A
ELECTRICAL CHARACTERISTICS (Ta=25°C) Weight : 12.6g
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.|UNIT
Collector Cut-off Current ICEX Vcg=100V, VBg=-1.5V - - 5 mA
Collector Cut-off Current ICEX V(‘E=100V,VBE=-1.5V,TC=1500C - - 30 | mA
Collector Cut-off Current Icko  |Vcg=30vV, Ip=0 - - 0.7 | mA
Emitter Cut-—off Current Igg0 |VEB=7V, Ic=0 - - 5| mA
Collector-Emitter *%
= Rpp= Q - -
Sustaining Voltage VCER(SUS|Ic=0.2A, Rpg=100 70 v
Collector-Emitter k& _
Sustaining Voltage Vceo(sus)Ic=0.24, Ip=0 60 v
A\ = =, - 7
DC Current Gain hrg CE=4V, Ig=4A 20 0
Veg=4V, Ic=10A 5 - -
Base-Emitter Voltage VBE VoE=4V, Ic=4A - - 1.8 v
Collector-Emitter v ( ) Ic=4A, Ig=0.4A - - 1.1 v
{ CE(sat
Saturation Voltage Ic=10A, Ip=3.3A _ _ 8 v
Small Signal Current Gain _ _ - _ _
Cut—off Frequency fhfe |VcE=4V, Ic=1A, f=10kHz 20 kHz
Small Signal Current Gain | lhgo! |Vop=4V, Ig=1A, f=1MHz 2.5 - -
Second Breakdown Collector Is/b V=40V, t=1s 2.871 - _ A
Current (Base Forward Bias) _~ | (non repetitive) .

* In Accordance With JEDEC
A%

Registration Data.

The sustaining voltages VCER(SuUS) and VCEQ(SUS) MUST NOT be measured

on a curve tracer.

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA TECHNICAL DATA 2N3055
Ic — Vor 500 hpg — Ic
COMMON EMITTER Tc=25C £ 100 Te=100C
16 < -
2 4 2 15 l - iy
> P 2 1o 2> TN
g i Lo 3 =E S
12 / 08 A E 50 —55
]
z / l,——” 0.6 | 8 50 |
g / = 0.4 ‘é
£ g o5 o COMMON EMITTER
o 8 = 10k -
- // 0z Q E VoE=4V
o - F- 1 BN W ERTT] 1 1
3 01 6ol 003 01 a3 1 5 10
44 0205 1 COLLECTOR CURRENT Ig (A)
S 003
° Ip=0014a 7 3 VBE(sat) — Ic
S 10
o 9 Es COMMON EMITTER
0 2 4 6 8 10 £ 5 To/Tg=10
COLLECTOR-EMITTER VOLTAGE Vgg (V) &% 3
w o
z VeE(sat) — Ic 5 B Te=—55C . ”l
o 280 .
) COMMON EMITTER B :
2 1E = 29 05
SN F Ic/Ig=10 2 \ 25
%& osF . s 100
) &L WA g2 N
2 03 2 S92 "Gor o003 01 03 1 3 10
g4 < 100 A COLLECTOR CURRENT Ig (A)
= a S c
g & i
a1
=0 Ic — VBE
" T 16
g 0.05 ~ l r
S8 o0 e © e
82 ol T /
ﬂ S =) é" —55
32 aol z a 100
a0l 003 0l a3 1 3 10 & o///
COLLECTOR CURRENT I () g 8 &
SAFE OPERATING AREA z
sor T g ¢
g mx (PULSE‘D) g COMMON EMITTER
o —
~ 2\ o A Vog=4V
51010MAX \’ o%‘f,, 8 0 - " 5 .8: .4. L
’(CONTINUOUS) A 0 8 6 4 2 -0 48
2 A BASE-BMITTER VOLTAGE Vgg (V)
- = o \ Po — Tc
g *?7 \ . 150
a =
g 7MY
E 3 % ~
o G o pr—
s L l . E P 100 -\\\
S #SINGLE NONREPETITIVE S . N
9 PULSE Tc=25TC 5 =S N
3 = 2% s0
S  lfCcuRrvES MUST BE DERATED 5 g8 ~
© [ LINEARLY WITH INCREASE 2] 2
[ IN TEMPERATURE ' L =] N
0.5 10 30 100 A 0 20 80 120 160 200 240

COLLECTOR-EMITTER VOLTAGE Vgg (V)

—50—

CASE TEMPERATURE " Tc (C)

TOSHIBA CORPORATION




SEMICONDUCTOR TOSHIBA TRANSISTOR
TOSHIBA 0 o
TECHNICAL DATA
SILICON NPN TRIPLE DIFFUSED TYPE

HIGH POWER AMPLIFIER, POWER SWITCHING,

Unit 1
DC-DC CONVERTER AND REGULATOR APPLICATIONS pt o om

P2 5.0 MAX §
FEATURES : . 5]
; E % 21.0 MAX g 4
. High Collector Dissipation : P¢=150W (Tc=25°C) _ oy
. High Collector Current : IC=30A (D.C) 3 T @
MAXIMUM RATINGS (Ta=25°C) o I .
CHARACTERISTIC SYMBOL RATING UNIT £1.0-004 |
% | Collector—-Base Voltage VcBO 50 v %lcl;
% | Collector-Emitter Voltage v 50 v 302102 4
—— = CEX ~
(VBg=-1.5V, Rpg=100%) 1694024
% | Collector-Emitter Voltage VcEo 40 \Y
% | Emitter-Base Voltage VEBO 5 v ¢4.ot%gg A X8 s
=1
) DC ic 30 A < T‘J,, é
*| Collector Current Poak Ton 30 N L S =
. DC I 7.5 A 40,0 MAX
% | Base Current Peak p— 15 A L. BASE
. 2. EMITTER
% | Collector Power Dissipation P 150 W COLLECTOR(CASE)
(Tc=25°C) C JEDEC TO~204MA/TO-3
*| Junction Temperature Tj 200 °C EIAJ TC-3,TB-3
% | Storage Temperature Range Tstg -65~,200 °c TOSHIBA R-R1D1A
Weight : 12.6g
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
*¥| Collector Cut-off Current IcBo Vep=50V, Ig=0 - - 2 mA
*| Collector Cut-off Current ICEX VCE=50V, Vpg=-1.5V - - 2 | ma
% _ Vcg=30V, VBg=-1.5V _ _
Collector Cut-off Current Icex Te=150°C 10 mA
*¥| Collector Cut-off Current ICEO VcgE=30V, Ip=0 - - 10 mA
*| Emitter Cut-off Current 1IEBO VEB=5V, Ic=0 - - 5 | mA
*| Collector-Emitter = - - -
Breakdown Voltage V(BR)CEO Lc=200mA, 1p=0 40 v
h VCE=4V Py Ic=15A 15 - 60
%[ DC Current Gain FE Veg=4V, 1g=30A 5 _ _
Base-Emitter Voltage VgE Veg=4V, Ic=15A - - 2.7
. Ic=15A, 1p=1l.5A - - 2
*| Collector-Emitter VCE (sat) ¢ > B
Ic=304A, Ip=6A - - 4 v
*| Transition Frequency fr Veg=4V, Ig=1A 0.2 - - MHz
*| Small Signal Forward Vep=4V, Ig=1A
E > +C - -
Current Transfer Ratio hfe f=1kHz 40
¥In Accordance with JEDEC Registration Data.
The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA TECHNICAL DATA 2N3771
Ic — Ver hpr — Ic
3 :
3 2.5 COMMON 2] -
__l. =100T
2 y - 1| EMITTER = e
= A Te=25C 25
) 1.6 N
S 2 A Z Lt N
12 <
vl
g /s 0.9 | o
& .
5 16 06 E /55 N N\
3 045 E i
& a3 ° COMMON EMITTER \
5 015 ] Vep=4V 3
8| 5 i
&} I5=0054 001 003 Q1 03 1 3 10 30
8 —[ l COLLECTOR CURRENT I (A)
Q = -
% z r 3 B 5 1o VBE(sat) — Ic
COLLECTOR—EMITTER VOLTAGE Vgg (V) 53 COMMON EMITTER
5 5 Ic/Ip=10
VcE(sat) — Ic 2% 3
s ] ) [T
z OMMON EMITTER ]
5 sf © o g;‘ . Te=—55C H
E - 1o/1p=10 & S5
& =
a
Bo 1 7 28 T\ %2
i Z ES 100
= -
3 N
g’g oz &0 M5 Qo1 003 0l Q3 1 3 10 30
ge A 25 COLLECTOR CURRENT I (&)
7
g3 s ﬁ 100 Ta _
g2 a1 - ¢ — VBE
S . oos ~ N COMMON EMITTER
58 © Vog=4V
g & 003 = CE
SE - = e kS
8¢ FEFM £ K
ao " 100
001 003 01 Q3 1 3 10 &
COLLECTOR CURRENT Ig (&) 3 ~—55
SAFE OPERATING AREA g [
50 T T TTTTTT ™TT
- I MAX, (PULSED)¥ } 100ue* ‘%
~ B0 . QN | 20048 5
Ic MAX N\
.} ¢ : * © 08 16 24 a2 40 48
~  K(CONTINUOUS) o N - 1me - -
o % o%*\ 1 100me* BASE-EMITTER VOLTAGE Vpg (V)
O,
10 2 R NG Pg — Tc
2] 3 ‘5’? C
WA
= é@c@‘z\» "X ~ 200
2 AR, -
g 5 1, A\
5 11 , En?,lsc -
& % SINGLE NONREPETITIVE £ N
g r : & =z
g PULSE Tc=25T 3 Z 10 ]
oo
el | CURVES MUST BE DERATED o g
8 [ LINEARLY WITH INCREASE 2 g 50,
= o
o e (S i 3
0.5y 3 10 30 100 ©OA 0 40 80 120 160 200 240 =280 320

COLLECTOR-EMITTER VOLTAGE Vgg (V)

—-52 -

CASE TEMPERATURE Tc ()
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SEMICONDUCTOR TOSHIBA TRANSTSTOR

TOSHIBA TECHNICAL DATA 2N3772

SILICON NPN TRIPLE DIFFUSED TYPE

HIGH POWER AMPLIFIER, POWER SWITCHING Unit in mm
DC-DC CONVERTER AND REGULATOR APPLICATIONS . #25.0MAX. f
5 .
FEATURES : - F21OMAX, g };‘
. High Collector Dissipation : Pg=150W (Te=25°C) o t 1 «Q i &
. High Collector Current : Ic=20A (D.C) = ¢ -
° +0.09
MAXIMUM RATINGS (Ta=25 C) #10-004
CHARACTERISTIC SYMBOL RATING | UNIT a5
. i
*| Collector-Base Voltage VCBO 100 \Y 30.240.2 ]
¥| Collector-Emitter Voltage 16.9+0.24 -
(VBg=-1.5V, Rpg=100Q) VeEx 100 v
. +0.08
*| Collector-Emitter Voltage VCEO 60 vV [|g40+015 bR %
O SS S
*| Emitter-Base Voltage VEBO 7 \Y R i "‘l*i 3
Lo g 8
¥| Collector Current be Ic 20 A ~+
Peak IcM 30 A 40.0MAX.
%| Base Current DC Ip 5 A 1. BASE
Peak IBM 15 A % EMITTER
§ COLLECTOR ( CASE )
*| Collector Power Dissipation P
(Te=25°C) C 150 W JEDEC TO—204MA/TO—3
*| Junction Temperature T 200 °c BIAY TC-3, TB-8
g S TOSHIBA 2-21D1A
% | Storage Temperature Range Tstg -65~ 200 C
° Weight : 12.6g
ELECTRICAL CHARACTERISTICS (Ta=25¢C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
*| Collector Cut-off Current IcBO Vcp=100V, Ig=0 - - 5 mA
*| Collector Cut—off Current ICEX Vcg=100V, Vgg=-1.5V - - 5 mA
X VCcE=30Y, VBE=-1.5V g
X - > - -
Collector Cut-off Current IcEX Te=150°C 10 mA
% | Collector Cut-off Current ICEO Vgg=50V, Ip=0 - - 10 mA
% | Emitter Cut-off Current IEBO Vgp=7V, Ic=0 - - 5 mA
¥| Collector-Emitter _ _
Breakdown Voltage V(BR)CEO | Ic=200mA, Ip=0 60 - - v
| DC Current Gain hpg VeE=4V, Ic=10A 15 " 60
VeE=4V, Ic=20A 5 - -
% | Base-Emitter Voltage VBE Veg=4V, Ic=10A - 1.0 2.2 \
*| Collector-Emitter VeE (sat) Ic=10A, Ip=1A - 0.3 | 1.4
X sat
Saturation Voltage IC=20A, Ip=4A _ _ 4 v
¥| Transition Frequency fr Veg=4V, Ic=1A 0.2 - - MHz
%] Small Signal Current Gain |hrel VCE=4V, Ic=1A, f=1kHz 40 - -

% In Accordance with JEDEC Registration Data.

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION

—53_



SEMICONDUCTOR

2N3772
TOSHIBA TECHNICAL DATA

Ic— 7V
c CE hyr — Ic
24 500 T 17
COMMON EMITTER B 200 llrm [_TT1] coMMON EMITTER
Te=25C J < i 1T _
16 Vop=4vV
= 20 o0
< z Tc=1007C
~ /] Ls 5 100 e
o 7 12 3 H HH
I 1.0 g 50 25 i &
; 0.8 g 30 H.l -
]
E 065 g // —55 \
g1 o5 [ ° 0
(&} - 8 i
4 0.3 4=
S g - Gol1 003 @1 o3 1 3 10 80
% /) Q2 COLLECTOR CURRENT I (A)
a 01
S 4 z VBE(sat) — Ic
Q06 S~ 10
Tp=0024A Ei’, COMMON EMITTER
o I S ) 5~ 5 Ig/1p=10
0 16 32 48 64 80 96 849 s
COLLECTOR—EMITTER VOLTAGE Vgg (V) “ 8 [
é 2]
@ Te=—55
=z VeR(sat) — Ic SESNEY ° ©
8 34 = J—y -
E | COMMON EMITTER ig 05 - “III 4
= E
89 1 fo/Tp=10 = ad gp 100 TIr
b m5> 001 Q03 01 03 1 3 10
D & COLLECTOR CURRENT Ig (A)
H o ol <
e o O 00
it A5 - Ic — VeE
E:;-’ <] —55 « R0 ' I
| 0.1 44 ~
g ¢ 8
£8 ao = 16 o 100
2% P & Iy
A I~ —55
58 oo R = 12 &
se or 003 0l a3 1 3 10 &5 /
COLLECTOR CURRENT Ig (A) 3 s /
=
SAFE OPERATING AREA S
50 T T g ¢ / COMMON EMITTER
30' Ic MAX, (PULSED)* [ 40 ue% e / Vop=4v
~ * o 2 . " —
N B ’100”““ o O g ts Iz 16 R0 @i 25 Bz
© Ig MAX. N ’2"0”5* BASE-EMITTER VOLTAGE Vgg (V)
= (CONTINUOUS) -100ms
g 10 Pg — Tc
~ 200
E =
5 A7
=
3 H L 150
N
g % SINGLE NONREPETITIVE §z N
5 PULSE Tc=25C e S 100
=] [Nl
= § 2 2 N
5 1} CURVES MUST BE DERATED ||| 98 o
o [ LINEARLY WITH INCREASE [ B Bd N
[ IN TEMPERATURE Cr> da N
a5 A - " g8 4
1 3 10 30 100 0 40 80 120 160 200 240 280 B8R0
COLLECTOR-EMITTER VOLTAGE Vgg (V) CASE TEMPERATURE Tc ()

TOSHIBA CORPORATION
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SEMICONDUCTOR TOSHIBA TRANSISTOR

IBA 773
TOSH TECHNICAL DATA 2N3
SILICON NPN TRIPLE DIFFUSED TYPE

HIGH POWER AMPLIFER, POWER SWITCHING Unit in mm
DC-DC CONVERTER AND REGULATOR APPLICATIONS o
P25.0MAX, B
FEATURES : E @21.0MAX 3 4
. High Collector-Emitter Sustaining Voltage: o ; o E’.
VCEO (SUS)=140V (Min.) @Ic=0.2A, Ip=0 gl S| R .
. Excellent Area of Safe Operatings. 4009 IM
MAXIMUM RATINGS (Ta=25°C) —Li’“o‘a“ .
CHARACTERISTIC SYMBOL, RATING U gg
%[ Collector-Base Voltage VeRg 160 v 502402 +!
%| Collector-Emitter Voltage VeEX 160 v 60100 A
%[ Collector-Emitter Voltage VCEO 140 v
%| Emitter-Base Voltage VEBO 7 v ¢4,oi39?, A a5 [
DC I¢ 16 A e el
B3 (o)
%] Collector Current Peak M 20 A 1 =] g
DC Iy 4 A
- 40.0MAX
| Base Current Peak TBM 15 A
1. BASE
%gllggsog Power Dissipation Pc 150 W 2. EMITTER
c=25°C ECTOR
Derate Linearly above 25°C 0.855 W JEDEC COLI;0;1?04;zﬁiii—s
%| Junction Temperature Tj 200 °C
. T - 652200 o EIAT TC—3, TB—3
x| Storage Temperature stg =65~ TOSHIDA 2—21D1a
ELECTRICAL CHARACTERISTICS (Ta=25°C) Welght : 12.6g
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP. [ MAX. [ UNIT
¥| Collector Cut-off Current ICBO Vcp=140V, Ig=0 - - 2.0 | mA
%[ Collector Cut-off Current ICEX VCE=140V, VBE=-1.5V - - 2.0 | mA
%| Collector Cut-off Current IGEX Veg=140V, Vgg=-1.5V, Tc=150°C| - - 10 | mA
X| Collector Cut-off Current I1CEO VCE=120V, IB=0 - - 10 mA
%| Emitter Cut-off Current IEBO VEB=7V, IC=0 - - 5.0 | mA
¥| Collector-Emitt v §%)| Ic=0.1A, VBE=-1.5V
Sustain?.ng %ftiée CEX(S RpE=100 % 160 - - v
*| Collector-Emitter o -
Sustaining Voltage VCER(SUS)I I¢=0.2A, RBE=100 & 150 - - \Y
*| Collector-Emitter L -
Sustaining Voltage Veeo(sus)| 1c=0.2a, Ig=0 140 - - v
i oe c VCE=4.0V, IC=8A 15 - 60
X urrent Gain hFrE VeE=4.0V, Ic=16A 5 _ _
*| Base-Emitter Voltage VBE VCE=4.0V, IC=8A - - 2.2 | v
*| Collector-Emitter VCE(sat) Ic=8A, Ip=0.8A - - [1.4 |V
Saturation Voltage Ic=16A, Ip=3.2A - - 4.0 v
%| Small Signal Current Gain hfe VCE=4V, IC=1.0A, f=1kHz 40 - -
%[ Small si 1F d
C?x‘irentl%gznsfg];wla(;tio Ihfel VCE=4V, Ic=1.0A, f=50kHz 4 - -

%In Accordance with JEDEC Registration Data.

->:<->,<’£he sustaining voltages VCEX(SUS)’ VCER(SUS) and VCEO(SUS) MUST NOT be measured on a curve
racer.

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA 2N3773
TECHNICAL DATA
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TOSHIBA SEMICONDUCTOR mosHIaA TRAISTOR

TECHNICAL DATA SILICON NPN TRIPLE DIFFUSED TYPE

SWITCHING REGULATOR AND HIGH VOLTAGE Unit in mm
SWITCHING APPLICATIONS. ) #250MAX el
HIGH SPEED DC-DC CONVERTER, RELAY AND SOLENOID E 52 LOMAX,, E §
DRIVER APPLICATIONS. 4] T &
| i 1 HiH |
FEATURES : 105838 ” '
. High Sustaining Voltage : Vggo(sys)=300V (Min.) gg_
. High Collector Current : Ic=15A (Max.) 302+02 “-,«}i
. Excellent Switching Times 169+024 K
ga0tats A J ng 2
- +!1 o
1 g b
4&0;@)(,
MAXIMUM RATINGS (Ta=25°C) 1 BasE
CHARACTERISTIC SYMBOL RATING UNIT 2 EMITTER
Collector-Base Voltage VcBo 650 \Y OOLLROTOR (CASE)
JEDEC TO—204MA/TO—3
*{Collector-Emitter Voltage VcEV 650 v BTAT To—3, 18—
* Sgiizgzor—Emitter Sustaining VCEX(SUS) 350 v TOSHIBA 2—21E1A
* Sgit:;;or—Emitter Sustaining VeEO(SUS) 300 v Weight : 15.8g
*|Emitter-Base Voltage VEBO 9 v
*1Collector Current pc Ic 15 A
Peak IcM 30 A
*|Base Current Ip 10 A
*|Emitter Current Ig - 25 A
*[Collector Power Te=25°C 175 W
Dissipation Te=100°¢C Pe 100 W
Derate Linearly above 25°C 1 w/°c
*|Junction Temperature Tj 200 oc
*|Storage Temperature Range Tstg -65~ 200 °c
*|Thermal Resistance bic 1 °c/w
" %§?$7E;m¥:g:t2:§e for 5s) L 275 OC

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION

—57—



SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA 2N6546

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.|TYP.| MAX.| UNIT
* [Collector Cut-off Current IcEv Vcg=650V, Vpg=-1.5V - - 1| mA
* [Collector Cut-off Current ICcEV VcE=650V,VBE=-1.5V; Tc=100°¢| - - 4 | mA
* |Collector Cut-off Current ICER VcE=650V, RBE=50€, Te=100C | - - 5| mA
* |[Emitter Cut-off Current IEBO VgR=9V, Ic¢=0 - - 1| mA
# |Collector-Emitter Vox (sumy [ 16784, Velamp=350V, Tc=100¢[ 350 | - | - v
. . . CE .
Sustaining Voltage (Note:l) I¢=15A, Ve amp=200V, Te=100%¢| 200 | - ~ v
* |Collector-Emitter *k _ _ _ _
Sustaining Voltage Vceo(sus) | 1c=0.1A, Ip=0 300 v
* IDC Current Gain hFE VeE=2V, Ic=5A 12| - 60
VcgE=2V, Ic=10A 6] - 30
Ic=10A, Ip=2A - - 1.5 \
* |Collector-Emitter
= = - - v
Saturation Voltage VCE(sat) | Ic=154, Ip=3A 5 >
1c=10A, Ip=2A, Tc=100°C - - 251 v
* |Base-Emitter Ic=10A, Ip=2A - - |1.6 v
Saturation Voltage VBE (sat) ©
Ic=10A, Ip=2A, Tc=100°C - - 16| v
* |Transition Frequency fr Vcg=10V, I¢=0.5A, f=1MHz 6 - 28 | MHz
*|Collector Output Capacitance Cob V=10V, Ig=0, f=1MHz 125 | - | 500 | pF
Delay Time td 10048 Vg =250V - - | 0.05 us
. . Ip1 Io=10A _ -
Rise Time tr ﬂﬂlﬁa In) OUTPUT 1.0 ~©s
*|Switching storage Time tstg INPUT o - - 4.0 us
Time - Ip;=—Ipz=2A Ip2
Fall Time tf DUTY CYCLE< 2% - - 0.7 | us
Storage Time tst - - 5.0 us
8 | See Fig.1 Te=100°C
Fall Time tf - - 1.5] us
*|Second Breakdown Collector I Vce=100V, t=1s 0.2 - _ A
Current (Base forward biased) s/b (non repetitive)

* In Accordance with JEDEC Registration Data.
** The sustaining voltages Vggx(sys) and VCEO(SUS) MUST NOT be measured on a curve tracer.

Note 1 : Test condition V=20V, L=180#H, (Ly=0.05Q)

Fig.l : Inductive Load Switching Time Test Circuit.

.I_C_ L=180u4H
IBH_'/‘ r (Lr=0050)
4 Ve1amp=350V L Vgo=20V
- Icp=10A
Ip=2A P
=—5V Rg=0.1.
£=1kHz Vpp=—5V A =010

DUTY CYCLE < 3%

TOSHIBA CORPORATION
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SEMICONDUCTOR

COLLECTOR CURRENT

Ic (A)

_59_

CASE TEMPERATURE Tc

(c)

TOSHIBA TECHNICAL DATA 2N6546
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

TOSHIBA TRANSISTOR
2N6547

SILICON NPN TRIPLE DIFFUSED TYPE

-3

SWITCHING REGULATOR AND HIGH VOLTAGE Unit in mm
SWITCHING APPLICATIONS.
. B25.0MAX, . E
HIGH SPEED DC-DC CONVERTER, RELAY AND SOLENOID E ¥2 L0 MAT ; 2
DRIVER APPLICATIONS. o , 2l
oo ; |
FEATURES : 2105882 ”
. High Sustaining Voltage : VgEo(sus)=400V (Min.) or]
. 33
. . = . +])
High Collector Current Ic=15A (Max.) 502402 <
. Excellent Switching Times 160+0.24 i
+008
#4.0—-015 R
T B
- o
19} S
~
40.0 MAX,
o
MAXIMUM RATINGS (Ta=25 C) 1 BASE
CHARACTERISTIC SYMBOL RATING UNIT 2. EMITTER
1 s COLLECTOR ( CASE)
Collector-Base Voltage VeBo 50 v TEDEC T0-204MA/TO—3
Collector-Emitter Voltage VCEV 850 v EIAJ. TC—3,TB—3
Collector-Emitter Sustaining TOSHIBA 2—21E1A
Voltage VCEX(SUS 450 N
Collector-Emitter Sustaining Weight : 15.8g
Voltage VcEO(sUS 400 v
Emitter-Base Voltage VEBO 9 v
Collector Current be Ic 15 A
Peak IcM 30 A
Base Current Ip 10 A
Emitter Current Ig - 25 A
Collector Power Tc=25% 175 W
Dissipation Tc=100°C Pc 100 W
Derate Linearly above 25°C 1 w/°c
Junction Temperature Tj 200 OC
Storage Temperature Range Tstg -65~ 200 °c
Thermal Resistance fic 1 Oc/w
Lead Temperature o
(3.17mm from case for 5s) L 275 ¢

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR
TOSHIBA TECHNICAL DATA 2N6547

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.| UNIT
*|Collector Cut-off Current IcEv VCE=850V, Vpg=-1.5V - - 1| mA
* {Collector Cut-off Current ICEV VCE=850V,VBE=—1.5V,Tc=lOOOC - - 4 | mA
* |Collector Cut-off Current ICER VcE=850V,RpE=50Q, Te=100°C - - 5| mA
* |Emitter Cut-off Current IEBO Vgp=9V, Ic=0 - - 1 mA
* [Collector-Emitter - *% | Ic=8A, Vclamp=450V, Tc=100°¢| 450 | - - v

Sustaining Voltage (Note:1) CEX(SUS) 0
Ic=15A, V;1amp=300V,Tc=100"¢| 300 | - - v
* |Collector-Emitter *%
Sustaining Voltage Vceo(sus) | T¢=0.14, 1p=0 400 | - - v
* IDC Current Gain hrg Vep=2V, Ic=3A 124 - 60
VeE=2V, Ig=10A 61 - | 30
Ic=10A, Ip=2A - - 1.

*|Collector-Emitter

Saturation Voltage VcE(sat) | Tc=15A, Ip=3A - -

oalon|wniuv|w
c|l<g|<I< <

Ic=10A, Ip=24, Tc=100°C - - |2
* [Base-Emitter VBE (sat) Ic=10A, Ip=2A - - |1
sat
Saturation Voltage Ic=10A, Ip=24, Tc=lOO°C - - 1.
* |Transition Frequency fr Vcg=10V, Ic=0.5A, f=1MHz 6| - 28 | MHz
* [Collector Oﬁtput Capacitance Cob Vcp=10V, Ig=0, f=1MHz 125 - 500 pF
Delay Time td 10048 Vog=250V - - |1 0.05 us
N N Ipy Ig=104 [ n
‘ Rise Time tr ﬂn‘ﬂlm In } . oorror 1.0 | #s
* [Switching Storage Time tstg INPUT o - - 4.0 us
Time Ip1=—Ipz=2A Iz
Fall Time tf DUTY CYCLES 2% - - 0.7 ] s
Storage Time tst - - 5.0 | us
S'8 | see Fig.1 Te=100°C
Fall Time tf - - 1.5 ]| aus
* = =
Second Breakdown Collector Is/b Vce=100V, t=1s 0.2 ] - _ A

Current (Base forward biased) (non repetitive)

* 1In Accordance with JEDEC Registration Data.

*% The sustaining voltages Vcgx(sus) and Vcgo(sys) MUST NOT be measured on a curve tracer.

Note.l : Test condition Vee=20V, L=180#H (Ly=0.05Q)

Fig. 1 : Inductive Load Switching Time Test Circuit

kP! L=1804H
Ip (Lr=005Q)
ﬂ_l/‘ =Vclamp=450V Vgg=20V
Ip=2A - Icp=104A

£=1kHz Vpp=—6V A Rs=0.10)
DUTY CYCLE = 3%

TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA 2N6547
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SEMICONDUCTOR TOSHIBA TRANSISTOR

TOSHIBA BU208

TECHNICAL DATA
STLICON NPN TRIPLE DIFFUSED MESA TYPE

COLOR TV HORIZONTAL OUTPUT APPLICATIONS.

Unit in mm

COLOR TV SWITCHING REGULATOR APPLICATIONS. N
B2 50MAX, E
FEATURES: % (#21.0 MAX I
i § i
. High Voltage 1 Vgps=1500V 3 3
T n Y
. Low Saturation Voltage : VgE(sat)=5V (Max.) 5 +o00o | L
1.0—-0.03 |
- Fall Time ¢ tf=0.74s (Typ.) —_U,: |
e}
. Glass Passivated Base-Collector Junction 3
302102 S
~
169102
MAXIMUM RATINGS (Ta=25°C) +0.08 .
#4.0-0.15 @ |
CHARACTERISTIC SYMBOL RATING UNIT H §
o
Collector-Emitter Voltage VCES 1500 %: 9
Emitter-Base Voltage VEBO 5 v
DC Ic 5 A
Collector Current 1. BASE
Peak IcM 7.5 A 2. EMITTER
COLLECTOR (CASE)
Base Current (Peak) IpM 4 A
Total Power Dissipation JBDEO ToTe
I P Prot 12.5 W |{[®1a7 TC—3, TB-8
(Te £95°C) TOSHIBA 2—21B1lA
Junction Temperature Tj +115 Sc
5 Mounting Kit No. AC42C
Storage Temperature Range Tstg -65~115 C
5 Weight : 17.0g
Thermal Resistance Re¢h(j-c) 1.6 c/W
ELECTRICAL CHARACTERISTICS (Tc=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.|UNIT
Collector Cut-off Current ICES VcE=1500V, VBg=0 - - 1| mA
Emitter-Base
Breakdown Voltage V(BR)EBO | Ig=1mA, Ic=0 5 - - v
DC Current Gain hrg Veg=5V, Ig=4.5A 2.25 - -
Collector-Emitter
Saturation Voltage VCE(sat) | Ic=4.54, Ip=2A - - 3 v
Base-Emitter
Saturation Voltage VBE(sat) | Ic=4.54, Ip=2A - - 1.5 v
Collector-Emitter
Sustaining Voltage Vceo(sus)| Ic=100mA, Ip=0, L=25mH 700 - - \Y
Transition Frequency fr Veg=5V, Ic=0.1A - 7 - MHz
Collector Output Capacitance Cob Vep=10V, Ig=0, f=1I:1Hz - 125 - pF

Fall Time t IcM=4.5A, 1 =1.8A - 0.7 - ns
Switching Time £ o » IB(end)
Storage Time tstg IcyM=4.5A, IB(end)=1.8A - 10 - us
The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA TECHNICAL DATA BU208
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SEMICONDUCTOR TOSHIBA TRANSISTOR

TOSHIBA
TECHNICAL DATA BU208A
SILICON NPN TRIPLE DIFFUSED MESA TYPE

COLOR TV HORIZONTAL OUTPUT APPLICATIONS. Unit in mm
COLOR TV SWITCHING REGULATOR APPLICATIONS. |
. #2 5.0MAX 3
% 2.0 MAX ST
FEATURES : E i =t
. o o ]
. High Voltage : Vegs=1500V — i o
. Low Saturation Voltage : Vcg(sat)=1V (Max.) 5251,0:105
. Fall Time 2 t£=0.74s (Typ.) "
. Glass Passivated Collector-Base Junction 3
302+02 bt
o~
169402

MAXIMUM RATINGS (Ta=25°C)

w |-
S |
CHARACTERISTIC SYMBOL RATING |UNIT L (& 3
o
Collector-Emitter Voltage VCES 1500 v 3 o
4
Emitter-Base Voltage VEBO 5 \ £0.0 MAX,
Collector Current be tc 5 A 1. BASE
Peak IcM 7.5 A 2. EMITTER
COLLECTOR (CASE)
Base Current (Peak) IpM 4 A
Total P Dissimari - JEDEC TO—3
otal Power Dissipation
. EIAJ TC¢—3, TB—3
(Te 95°C) Piot 12.5 W IA
5 TOSHIBA 2—21B1A
Junction Temperature Tj +115 C
5 Mounting Kit No. AC42C
Storage Temperature Range Tstg -65~+115 C 3

_ 5 Weight : 17.0g
Thermal Resistance Rth(j-c) 1.6 c/W
ELECTRICAL CHARACTERISTICS (Tc=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.|UNIT
Collector Cut-off Current ICES Vcg=1500V, Vgg=0 - - 1| mA
Emitter-Base - - -
Breakdown Voltage V(BR) EBO | LE=1mA, Ic=0 3 v
DC Current Gain hrg VCE=5V, Ig=4.5A 2.25 - -
Collector-Emitter _

Saturation Voltage VCE(sat) | Tc=4.54, Tp=24A L v
Base-Emitter _
Saturation Voltage VBE(sat) | TC=4.54, Ip=2A - 1.5 v
Collector-Emitter Ic=100mA, Ip=0 _ _
Sustaining Voltage VCEO(SUS) 1=25mH 700 v
Transition Frequency fr VeE=5V, I¢=0.1A - 7 - |Mhz
Collector Output Capacitance Cob Vcp=10V, Ig=0, f=1MHz - 125 - pF
Switching Time Fall Time tf IcM=4.5A, IB(end)=1.8A - 0.7 - us
Storage Time tstg IcM=4.5A, IB(end)=1l.8A - 10 - “s
The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication RATION
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPO
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SEMICONDUCTOR

TOSHIBA TECHNICAL DATA BU2OBA
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SEMICONDUCTOR

TOSHIBA BU208A
TECHNICAL DATA

TYPICAL DRIVE CONDITION DATA DRIVE CONDITION DATA
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

TV HORIZONTAL OUTPUT APPLICATION.

TOSHIBA TRANSISTOR

BUY71
SILICON NPN TRIPLE DIFFUSED MESA TYPE

Unit in mm

#2 5.0MAX, E‘
FEATURES : g B21.0 MAX E’ o
. High Voltage : VcEx=2200V 2 T B —
i
. Fast Switching : tf=0.7u4s (Typ.) == et ==
+0.09 [
#$1.0-0.03
A—-uL__ I —
=]
H
302402 S
=
MAXIMUM RATINGS (Ta=25°C) 189X0%
+0.08 4
CHARACTERISTIC SYMBOL RATING UNIT Fe0-015 N
Collector-Base Voltage VcBo 2200 v N 1% |
—& o |o
Peak Collector-Emitter 1 3 e
Voltage VCEX 2200 v S
Collector-Emitter Voltage VeEo 800 v 4 GOMAX.
Emitter-Base Voltage VEBO 5 \ 1. BASE
2. EMITTER
Collector Current Ic 2 A COLLECTOR (CASE)
Base Current Ip 2 A JEDEC TO0—3
Collector Power Dissipation P EIa T6-3, TB-3
(Tc = 80°C) c 10 W I"rosuiBa 2—21B14
Junction Temperature Tj 100 °c Weight : 17.0g
Storage Temperature Range Tstg -60 ~100 OC
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.|] MAX.|UNIT
Collector-Emitter Cut-off
Current ICEX Vcg=2200V, VBg=-2V - - 1 mA
Emitter-Base - _ : - -
Breakdown Voltage V(BR)EBO | IE=100mA, 1c=0 5 v
Collector-Emitter _ _
Saturation Voltage VCE(sat) | Ic=1.5A, Ip=1.5A 10 v
Base-Emitter _
Saturation Voltage VBE(sat) | 1c=1.5A, Ip=1.5A L.5 v
Transition Frequency fr Veg=5V, Ic¢=0.1A - 4 - MHz
Collector Output Capacitance Cob Vcp=10V, Ig=0, f=1.0MHz. - 50 - pF
Iep=1.2A
Fall Time t cP - 0.7 - us
£ 181 (end)=0. 554
The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

COLLECTOR—EMITTER SATURATION
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18
COMMON EMITTER 1A
I re=25C ~550 ]
= ]
<1 l ]
< 14 600 1
Z
L1 L
s 1A ] — |
1 |~ 400
& 1.0 -
= P [ — I
& L+
& 200
j=}
) l —
g 08 - 100 ]
3 L L]
0
2 / - 5
S o4
et
o ——
L] Ip=10mA
V, 1 I
| |l o
% 2 2 G B 10
COLLECTOR—EMITTER VOLTAGE Vgg (V)
10
COMMON EMITTER
\ \ Tc=25C
8
S A
Z |
o6
8
Z ‘ N
= 0
o 4 A
> N
a5 | — ©
2
: \]
% 0.2 08 1% 16 20 24
BASE CURRENT 1Ip (A)
Pg — Tc
12
= 8 \
o
o
n
4 \
0
0 20 20 60 80 100
CASE TEMPERATURE Tc (C)

Ic — Vgg (LOW

VOLTAGE REGION)

— 69—

BUY71
hpg — Ic
100f T
@ F COMMON EMITTER = S
< 50f Tc=25C
30 Vep=15V
E 11 B
~IN
>
= 10 ™ N
E_] N
é 5 10 7} \\
3 5 5
- .
A LN
1
1073 1072 1071 1 2
COLLECTOR CURRENT Ig (A)
Ic — Ve
2.0
~ COMMON EMITTER ’
= " Tc=25TC l
S 15
=) 1 5
=
5 S
[S] [} [ r
= 2
(o]
2 1]
=" [1]
= )
=
[}
° [
0
0z 04 0.6 08 10 12
BASE-EMITTER VOLTAGE Vgg (V)
Ig MAX (PULSED)X s
10F =N
F1o Max (PULSED)* | ‘oD i
NN % 3
2 FIg MAX P
Z CONTIN
5 1
] 8 U | .
F=FrrH
& — T
z | pc oPERATION"N]
] THERMAL LIMITED|)
= 100m
8 F% SIGNAL NONREPE-ES it
= " TITIVE PULSE X
o . = @ > ]
I Te=25C i i
2 3 S g LJ
=
S 10MECURVES MUST BE =) %\_ 8 = b
3 FDERATED LINEARLY —} WM © o [
FWITH INCREASE IN [—F 5 H
[ TEMPERATURE T = 1
lm Aot Ly Vi AL 111 / L
1 10 100 1k 10K

COLLECTOR—EMITTER VOLTAGE Vg (V)

TOSHIBA CORPORATION




SEMICONDUCTOR TOSHIBA TRANSISTOR
TOSHIBA MJE13002

TECHNICAL DATA SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

Unit in mm
SWITCHING REGULATOR.
83MAX. @31x01
DC-DC CONVERTER, AC-DC INVERTER. ‘§ 10
ha 1y .
HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. > -—-% ( o
Bﬂ l "’ln
5]
)y?a\ g F
SPECIFICATION FEATURES: &< >~ 5 S
(] Ll
- VCEO(SUs)=300V (Min.) s B
. VcEy=600V Blocking Capability
X X Lomax, MU W 1oMAR,
. Excellent Switching Time : tr=lus(Max.), =
tg=0.7,s(Max.) Qre010 3
-~
MAXIMUM RATINGS (Ta=25°C) 23101 23401
CHARACTERISTIC SYMBOL RATING UNIT 3 o >
<
Collector-Emitter Voltage VCEO(SUS) 300 v 33':@:15
™
Collector-Emitter Voltage VCEV 600 v °
1. BASE
Emitter-Base Voltage VEBO 9 A 2. COLLECTOR
. 1.5 3 EMITTEK
Collector Current De g - A JEDEC -
Pulse Icp 3 E1aJ —
Base Current DC Iy 0.75 A TOSHIBA 2-8J1B
Pulse Igp 1.5 Weight: 0.8lg
Emitter Current | De e 2.25 A
Pulse Igp 4.5
Collector Power Dissipation 1.4 W
P
@Ta=25°C [Derate Above 25°C ¢ 1.2 |mW/°C
Collector Power Dissipation P 40 W
@Ta=25°C IDerate Above 25°C ¢ 320 mW/°C
Junction Temperature Tj 150 °c
Storage. Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.12 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 89 °c/w
Maximum Lead Temperature for Soldering T 275 °c
Purposes (0.32mm from case for 5 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA MJE13002
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Tc=25°C Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector-Emitter Voltage VCEO(SUS) | Ic=10mA, Ip=0 300 - - v
Vcg=600V, VBg=-1.5V - - 1 mA
Collector Cut-off Current Icev VCE=600V, Vgg=-1.5V _ _ s "
Tc=100°C
Emitter Cut-off Current IEBO VEB=9V, Ic=0 - - 1 mA
h Veg=2V, I¢=0.5A 8 - 40
[DC Current Gain FE(1) CE ¢
hrg(2) | VcE=2V, Ic=1A 5 - 25
VcE(sat)l | Ic=0.5A, Ip=0.1A - - 0.5
v Ic=1A, Ip=0.25A - - 1
ICollector-Emitter CE(sat)? ¢ B v
Saturation Voltage VcE(sat)3 | Ic=1.5A, Ip=0.5A - - 3
Ic=1A, Ip=0.25A
\' - - 1
VCE(sat)4 | po_jp0°c
VBE(sat)1 | I¢c=0.54, Ig=0.1A - -
Base-Emitter VBE(sat)2 | Ic=1A, Ip=0.25A - - 1.2 v
Saturation Voltage Ic=1A, Ip=0.25A
VBE(sat)3 R - - 1.1
Tc=100°C
Transition Frequency fT Vcg=10V,Ic=100mA, f=1MHz 4 10 - MHz
Collector Output Capacitance Cob Vep=10V, 1p=0 - 20 - pF
£=0.1MHz
Second Breakdown Collector
Current with Base Forward Is/b Ref. Figure
Biased
[Clamped Inductive SOA
with Base Reverse Biased RBSOA | Ref. Figure
Delay Time td Resistive Load - - 0.1 »s
Switching Time _ -
Characteristics Rise Time tr (Vee=125v, Ic=1A - 1 us
(1) |Storage Time tstg Ip1=-1p2=0.2A,tp=254s5 | - - 4 ns
Fall Time tf Duty Cycle <1%) - - |07 | s
Storage Time tsv Inductive Load - - 4 us
Switching Time c (Ic=1A, Vclamp=300V
Characteristt;: T;;:sover te 181=0.2A, VBE(off)=-5Y - - Jo.75 | us
= -]
Fall Time teg Te=100°C) - Jo.as | - | as

TOSHIBA CORPORATION
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SEMICONDUCTOR TOSHIBA TRANSISTOR
TOSHIBA MJE13003

TECHNICAL DATA SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

SWITCHING REGULATOR. Unit in mm
DC-DC CONVERTER, AC-DC INVERTER. B3 MAX, [»‘2’311‘13
[ 0
HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. .;\‘Pf T{]"" I
< — s
o ¥ g
.
SPECIFICATION FEATURES: &A@\> °E
- VCEO(SUS)=400V(Min.) N220° o
. VCEV=700V Blocking Capability ﬂ !
. Excellent Switching Time : tr=lus(Max.), Lomax. H lowax, =
t£=0. 7us (Max.) 0754015 é
p
MAXIMUM RATINGS (Ta=25°C) 23401 23+01
CHARACTERISTIC SYMBOL RATING UNIT g' - <
<
Collector-Emitter Voltage VCEO(SUS) 400 g:@ f
(34
R o
Collector-Emitter Voltage VCEV 700 1 BASE
Emitter-Base Volta \ 2. COLLECTOR
g2 EBO 3 EMITTER
Collector Current pe Ic 1.5 A JEDEC -
Pulse Icp 3 E1a3J _
Base Current DC Ip 0.75 A TOSHIBA 2-8J1B
Pulse Igp 1.5 Weight: 0.8lg
Emitter Current be IE 2:25 A
Pulse IEP 4.5
Collector Power Dissipation 1.4 %)
@Ta=25°C lDerate Above - 25°C Fc 11.2 oW/ °C
Collector Power Dissipation
@Ta=25°C Ab 2 25°C Fe - .
lDerate ove 320 mi/°C
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.12 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 89 °c/w
Maximum Lead Temperature for Soldering T 275 °c
Purposes (0.32mm from case for 5 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

MJE13003

ELECTRICAL CHARACTERISTICS (Tc=25°C Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector-Emitter Voltage Vceo(sus) | I¢c=10mA, Ip=0 400 - - \Y
VCg=700V, VBg=-1.5V - - 1 mA
Collector Cut-off Current ICEV Vcp=700V, Vgp=-1.5V s N
Tc=100°C
Emitter Cut-off Current IEBO VER=9V, Ic=0 - - 1 mA
DC Current Gain hrE(1) | VeE=2V, 1¢=0.5A - 40
hrg(2) | Veg=2V, Ic=1A - 25
VCE(sat)1 | Ic=0.5A, Ip=0.1A - - 0.5
Collector-Emitter VCE(sat)2 | Tc=1A, 1p=0.254 - - ! v
Saturation Voltage VeE(sat)3 | Ic=1.5A, Ip=0.5A - - 3
Ic=1A, Ip=0.25A
VCE(sat)4 - - 1
CE(sat)4 | 1 100°c
VBE(sat)1 | Ic=0.5A, Ip=0.1A - - 1
Base-Emitter \Y
Saturation Voltage VBE(sat)2 | Ic=1A, 1p=0.25A - - 1.2
Ic=1A, 1p=0.25A
\' ’ - - 1.1
BE(sat)3 Te=100°C
Transition Frequency fr IVcE=10V,I¢=100mA, f=1MHz 4 10 - MHz
Collector Output Capacitance Cob VcB=10V, 1g=0 - 20 - pF
f=0.1MHz
Second Breakdown Collector
Current with Base Forward Is/b Ref. Figure
Biased
Clamped Inductive SOA .
lwith Base Reverse Biased RBSOA | Ref. Figure
Delay Time tg Resistive Load - - 0.1 us
Switching Time . _ _ _
Characteristics Rise Time tr (Vee=12.5V, Ic=1A uns
(1) |Storage Time tstg 1p1=-1p2=0.2A, tp=25494 _ - 4 us
Fall Time tf Duty Cycle <1%) - - |07 | &s
Storage Time tsv Inductive Load - - 4 us
Switching Time (Ic=1A, Vclamp=300V
Crossover C s p
- - 0.7
Characteristt;; Time te 1B1=0.2A, VBE(off)=-5V 3 ns
Fall Time tfy Te=100°C) - jo.15 | - us
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rosHipa SEMCONDUCTOR “WiE13004

TECHNICAL DATA SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS
Unit in mm

SWITCHING REGULATOR.
103MAX,  @36102
DC-DC CONVERTER, AC-DC INVERTER. '5 _S_l
HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. o %N- -
Wl <
=
SPECIFICATION FEATURES: % 2
< -
. VCEO(SUS)=300V (Min.) §
. VCEV=600V Blocking Capability T -
. Excellent Switching Time : tr=0.7us(Max.), I E
t£=0.9us (Max.) LEMAX, 3
i Lal
a76 l
254, 254 3
MAXIMUM RATINGS (Ta=25°C) ‘l ~
CHARACTERISTIC SYMBOL RATING | UNIT | @ 3=I=_.. s =
Collector-Emitter Voltage VCEO(SUS) 300 v - 1 -z-3-4
Collector-Emitter Voltage VCEV 600 v 1 BASE
Emitter-Base Voltage VEBO 9 % COLLECTOR (HEAT SINK)
3 EMITTER
Collector Current De Ic 4 A JEDEC TO-220AB
Pulse Icp 8 EIAJ 5C-46
Base Current DC Ip 2 A TOSHIBA 2-10A3A
Pulse Igp 4 Mounting Kit No. AC75
Weight : 1.8g
Emitter Current De IE 6 A
Pulse IgP 12
Collector Power Dissipation P 2 W
@Ta=25°C ’Derate Above 25°C ¢ 16 mW/°C
Collector Power Dissipation P 75 W
0TA=25°C [Derate Above 25°C| ~© 600 | mW/°C
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.67 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 275 °c
Purposes (0.32mm from case for 5 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA MJE13004
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Tc=25°C Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. [ UNIT
Collector-Emitter Voltage Vceo(sus) | Ic=10mA, Ip=0 300 - - v
Vcg=600V, Vgp=-1.5V - - 1 mA
11 - I
Collector Cut-off Current CEV VCE=600V, Vgp=-1.5V
- - 5 mA
Tc=100°C
Emitter Cut-off Current IERO VEB=9V, Ic=0 - - 1 mA
DC Current Gain PFE(1) | VCE=5V, Ic-1A 10 - 60
hrg(2) | Vce=5V, Ic=2A 8 - 40
VCE(sat)l | Ic=1A, Ip=0.2A - - 0.5
Collector-Emitter VCE(sat)2 | Ic=2A, Ip=0.5A - - 0.6 v
[Saturation Voltage
& VCE(sat)3 | Ic=4A, Ip=l1A - - 1
Ic=2A, Ip=0.5A
VCE(sat)4 - - 1
(sa)4 | poct00°c
VBE(sat)1 | Ic=1A, Ip=0.2A - - 1.2
[Base-Emitter VBE(sat)2 | Ic=2A, Ip=0.5A - - 1.6 v
Saturation Voltage
VBE(sat)3 Ic=2A, IB=0.5A _ - 1.5
Te=100°C
Transition Frequency fr Vcg=10V,1=500mA, f=1MHz 4 - ~ MHz
VcB=10V, Ig=0
Collector Output Capacitance Cob cB E - 55 - PF
=0.1MHz
[Second Breakdown Collector
Current with Base Forward Is/b Ref. Figure
Biased
Clamped Inductive SOA .
vith Base Reverse Biased RBSOA | Ref. Figure
Delay Time td Resistive Load - - 0.1 us
Switching Time - =2 _ - 0.7 s
Characteristics Rise Time ty (Vcc-IZSV: Ic=2A ) . u
(1) |Storage Time tstg 1p1=-1p2=0.4A tp=254s | _ - 4 us
Fall Time tf Duty Cycle <1%) - |- Tlo.9 | us
Storage Time tgv Inductive Load - - 4 us
Switching Time (Ic=2A, Vclamp=300V
Characteristics |[Crossover 0
(2) |Time te 1B1=0.4A, VBE(off)=-5V] ~— - -9 us
Fall Time tfi Tc=100°C) - [0.16 - us

TOSHIBA CORPORATION
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rosmiga SEMICONDUCTOR o TIasIsTon

TECHNICAL DATA SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

SWITCHING REGULATOR. Unit in mm
103MAX, @36+a
DC-DC CONVERTER, AC-DC INVERTER. z 2
(=}
HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. ll Cl % E
o %
SPECIFICATION FEATURES: K 5
s
. VCEO(SUS)=400V (Min.) E -
. VCEV=700V Blocking Capability
. Excellent Switching Time : tr=0.7xs(Max.), E
tg=0.9us (Max.) Louax. §
are Bl 1§ -
|
254 284 =
MAXIMUM RATINGS (Ta=25°C) I
CHARACTERISTIC SYMBOL RATING UNIT % g I 3 a kS
=+ _+ 1
Collector-Emitter Voltage VCEO(SUS) 400 v [r1-2-3 —
Collector-Emitter Voltage VCEV -+ 700 v L BASE
Emitter-Base Voltage VEBO 9 \' 2. COLLECTOR (HEAT SINK)
3 EMITTER
Collector Current DC Ic 4 A JEDEC TO—220AB
Pulse Icp 8 EIAJ sc—46
Base Current e s 2 A |LTOsEIBA 2-10A3A
Pulse Igp 4 Mounting Kit No. AC75
Weight : 1.8g
Emitter Current De E 6 A
Pulse Igp 12
Collector Power Dissipation P 2 w
@Ta=25°C lDerate Above 25°C ¢ 16 mW/°C
Collector Power Dissipation P 75 W
@Ta=25°C [Derate Above 25°C ¢ 600 | mW/°C
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.67 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 275 °c
Purposes (0.32mm from case for 5 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

MJE13005

ELECTRICAL CHARACTERISTICS (Tc=25°C Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX UNIT
Collector-Emitter Voltage Veeo(sus) [Ic=10mA, Ip=0 400 - - v
Vcg=700V, Vpg=-1.5V - - 1 mA
Collector Cut-off Current Icev VCE=700V, Vgp=-1.5V _ _ s .
Tc=100°C
Emitter Cut-off Current IEBO VER=9V, Ic=0 - - 1 mA
DC Current Gain hFE(1) |VCE=5V, Ic=1A 10 - 60
hre(2) |Vgg=5V, Ic=2A 8 - 40
VCE(sat)1|Ic=1A, Ip=0.2A - - 0.5
Collector-Emitter VcE(sat)2 |1c=2A, Ip=0.5A - - 0.6 v
Saturation Voltage VCE(sat)3|Ic=4A, Ip=1A — - 1
Ic=24, Ip=0.5A
- - 1
VCE(sat)4 |pea100°c
VBE(sat)1|Ic=1A, Ip=0.2A - - 1.2
Base-Emitter - = - -
Saturation Voltage VBE(sat)2|Ic=2A, 1p=0.5A 1.6 v
1c=2A, Ip=0.5A
VBE(sat)3 - - 1.5
(sat)3 11 m100°c
Transition Frequency fr VcE=10V,Ic=500mA, f=1MHz 4 - - MHz
. Vce=10vV, Ig=0
Collector Output Capacitance Cob - 55 - pF
f=0.1MHz
Second Breakdown Collector
Current with Base Forward Is/b Ref. Figure
Biased
Clamped Inductive SOA .
with Base Reverse Biased RBSOA  |Ref. Figure
Pelay Time td Resistive Load - - 0.1 s
Switching'Time hise Time ty (Vee=125V, Ic=2A - - 0.7 s
Characteristics
(1) [Storage Time tstg IB1=-Ip2=0.4A tp=25us - - 4 #s
Fall Time tf Duty Cycle <1%) - - 0.9 #s
Btorgge Time tgy Inductive Load - - 4 us
Switching Time (Ic=2A, Vclamp=300V
Characteristt;g Crossover Time tc IB1=0.4A, VBE(off)=-5V| - - 0.9 us
Tc=100°C)
Fall Time tfi - 10.16 - us
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TOSHIBA TRANSISTOR

osuiga SEMICONDUCTOR SHIBA TRASS

TECHNICAL DATA SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

Unit in mm
SWITCHING REGULATOR. 103MAX, @Z36+02
DC-DC CONVERTER, AC-DC INVERTER. 5 ol .
HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. v - g o
of <
=
. 1]
SPECIFICATION FEATURES: -] g
=
- VCEO(SUS)=300V(Min.) 3 ‘
. VCgy=600V Blocking Capability / -
. Excellent Switching Time : ty=1.5us(Max.), L6MAX, } E
t§=0.7us (Max.) f i 1 \
av6
»
2. 254 <
MAXIMUM RATINGS (Ta=25°C) “l t £
<
CHARACTERISTIC SYMBOL RATING | UNIT | | &) = s
- 1 - - - -
Collector-Emitter Voltage VCEO(SUS) 300 \J 1-2- 3 ¥
Collector-Emitter Voltage VCEV 600 1 BASE
Emitter-Base Voltage VEBO 9 \Y 2. COLLECTOR (HEAT SINK)
3 EMITTER
Collector Current De Ic 8 A JEDEC TO-220AB
Pulse Icp 16 EIAT SC—46
Base Current DC Iy 4 A TOSHIBA 2-10A3A
Pulse 1Bp 8 Mounting Kit No. AC75
D 1 12 Weight : 1.8g
Emitter Current c E A
Pulse Igp 24
Collector Power Dissipation P 2 W
@Ta=25°C lDerate Above 25°C ¢ 16 mW/°C
Collector Power Dissipation Pc 80 W
@Ta=25°C iberate Above 25°C 640 mW/°C
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.56 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °C/W
Maximum Lead Temperature for Soldering T 275 °c
Purposes (0.32mm from case for 5 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

MJE13006
TOSHIBA TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Tc=25°C Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.| UNIT
Collector-Emitter Voltage Vceo(sus) [Ic=10mA, Ip=0 300 - - v
VCE=600V, VBg=-1.5V - - 1 mA
Collector Cut-off Current Icgv VeE=600V, VBE=-1.5V j _ s o
Te=100°C
Emitter Cut-off Current IEBO VEB=9V, Ic=0 - - 1 mA
DC Current Gain hre(1) |Vep=dV, Ic=2A 8 - 60

hre(2) [VCE=5V, Ic=5A 5 - 30

VCE(sat)1|Ic=2A, Ip=0.4A - -
VCE(sat)2|Ic=5A, Ip=1A - -

Collector-Emitter v
Saturation Voltage VCE(sat)3|Ic=8A, Ip=2A - - 3
Ic=5A, Ip=1A
\ - - 3
CE(sat)4 Te=100°C
VBE(sat)1|Ic=2A, Ip=0.4A - - 1.2
Base-Emitter VBE(sat)2 |Ic=5A, Ip=1A - - 1.6 v
Saturation Voltage Ig=5A, Ip=1A
v - - 1.5
BE(sat)3|re.100°c
Transition Frequency fT VeE=10V,1c=500mA, f=1Miz 4 - - MHz
Vcp=10V, Ig=0
Collector Output Capacitance Cob - 90 - pF
£=0.1MHz

Second Breakdown Collector
Current with Base Forward Is/b Ref. Figure
Biased

Clamped Inductive SOA

with Base Reverse Biased RBSOA |Ref. Figure

Delay Time td Resistive Load - - 0.1 us
Switching Tige Rise Time tr (Vec=125V, Ic=5a _ ~ 1.5 PR
Characteristics Ip1=-Ipo=1A, tp=254s
(1) | Storage Time tstg B B2=14, tp - - 3 us
Duty Cycle <17%
Fall Time tf uty tycle ) - - 0.7 us

Inductive Load
t - - 2.3 s
Storage Time sv (Ic=5A, Vclamp=300V ”
Characteristics
Igi=1A, V =-5V
(2) | crossover B1=18, VBE(off)

Time te Tc=100°C)

Switching Time

TOSHIBA CORPORATION
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SEMICONDUCTOR
TOSHIBA
TECHNICAL DATA

TOSHIBA TRANSISTOR
MJE13007

SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

Unit in mm
SWITCHING REGULATOR.
103MAX, #3602
DC-DC CONVERTER, AC-DC INVERTER. ; -
5
HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. rl, v g .
2k
SPECIFICATION FEATURES: 3
- VCEO(SUS)=400V(Min.)
. Vcgv=700V Blocking Capability .
=
. Excellent Switching Time : ty=1.5us(Max.) =
t£=0.74s (Max.) :3
><<' |
MAXIMUM RATINGS (Ta=25°C) <
CHARACTERISTIC SYMBOL RATING UNIT =
Collector-Emitter Voltage VCEO(SUS) 400 v §
Collector-Emitter Voltage VCEV 700 v 1 BASE
Emitter-Base Voltage VEBO 9 A 2. COLLECTOR (HEAT SINK)
3 EMITTER
Collector Current be Ic 8 A JEDEC TO-220AB
Pulse Icp 16 EIAJ SC-46
Base Current DC Ip A TOSHIBA 2-10A3A
Pulse Igp Mounting Kit No. AC75
Weight : 1.8g
Emitter Current pc IE 12 A
Pulse Igp 24
Collector Power Dissipation P 2 w
eTa=25°C  [Derate Above 25°C ¢ 16 | mw/°C
Collector Power Dissipation P 80 W
@Ta=25°C [Derate-Above 25°C ¢ 640 mW/°C
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Reh(§-¢) 1.56 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °C/W
Maximum Lead Temperature for Soldering T 275 °c
Purposes (0.32mm from case for 5 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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TOSHIBA

TECHNICAL DATA

SEMICONDUCTOR

MJE13007

ELECTRICAL CHARACTERISTICS (Tc=25°C Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. | UNIT
Collector-Emitter Voltage Vceo(sus) |1c=10mA, Ip=0 400 - - v
Vcg=700V, Vgp=-1.5V - - 1 mA
Collector Cut-off Current Icev Veg=700V, Vgp=-1.5V j B s o
Tc=100°C
Emitter Cut-off Current IEBO VEBR=9V, Ic=0 - - 1 mA
DC Current Gain hFE(1) |VCE=5V, Tc=2A - 60
hre(2) |VcE=5V, Ic=5A - 30
VCE(sat)1|Ic=2A, Ip=0.4A - - 1
Collector-Emitter VCE(sat)2|Tc=5A, Tp-1A = = 2 v
Saturation Voltage VeE(sat)3]Ic=8A, Ip=2A - - 3
Ic=5A, Ip=1A
v - - 3
CE(sat)dlr _100°c
VBE(sat)1[Ic=2A, Ip=0.4A - - 1.2
Base-Emitter VBE(sat)2|Ic=5A, 1p=1A - - 1.6 v
Saturation Voltage v Ig=5A, Ip=1A s
BE(sat)3\re-100°c :
Transition Frequency fT Vcg=10V,1c=500mA, f=1MHz 4 - - MHz
Collector Output Capacit C ve=10v, 10 0 F
ollector apacita - -
c utpu pac nce ob £=0. 1MHz 9 P
Second Breakdown Collector
Current with Base Forward Is/b Ref. Figure
Biased
Clamped Inductive SOA .
with Base Reverse Biased RBSOA  [Ref. Figure
Delay Time td Resistive Load - - 0.1 us
Switching Time . (v =125V, Ic=5A _ _
Characteristics | Ri5¢ Time tr CC_ : ¢ 25 1.5 us
(1) | Storage Time tstg 1p1=-1p2=1A, tp=254s - - 3 us
Fall Time tf Duty Cycle <1%) - - 0.7 us
. i Storage Time tgv Inductive Load - - 2.3 us
Switching Time (I¢=5A, Vclamp=300V,
Characteristics 1 1A v sv
=1A =-
(2) | crossover te Bl . BE(off) - - 0.7 us
Time Tc=100°C)
TOSHIBA CORPORATION
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rosHiga SEMICONDUCTOR ToSNIB TRASTSTO

TECHNICAL DATA SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS
Unit in mm

SWITCHING REGULATOR.
103MAX, #36+02
DC-DC CONVERTER, AC-DC INVERTER. __o_l"'
HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. = g ) T
o) <
=
SPECIFICATION FEATURES: E '
- VcEO(Sus)=300V (Min.)
. Vcgy=600V Blockng Capability .
z
. Excellent Switching Time : ty=las(Max.), g
tg=0.7us(Max.) b
~
§
MAXIMUM RATINGS (Ta=25°C) rz"" :
CHARACTERISTIC SYMBOL RATING UNIT 3 S - I ! 3
Collector-Emitter Voltage VCEO(SUS) 300 \ - [-1-2°3° !
Collector-Emitter Voltage VCEV 600 \Y 1 BASE
Emitter-Base Voltage VEBO 9 \ 2. COLLECTOR (HEAT SINK)
3 EMITTER
Collector Current pc Ic 12 A JEDEC TO-220AB
Pulse Icp 24 EIAJ s5C—46
Base Current pc 18 6 A TOSH1BA 2-10A3
Pulse Igp 12 Mounting Kit No. AC75
- Weight : 1.8g
Emitter Current Y E 18 A
Pulse Igp 36
Collector Power Dissipation P 2 W
@Ta=25°C lbtrate Above 25°C ¢ 16 mW/°C
Collector Power Dissipation Pc 100 W
@Ta=25°C lDeraée Above 25°C 800 mW/°C
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65 ~150 °c
THERMAL - CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.25 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/v
Maximum Lead Temperature for Soldering T 275 °c
Purposes (0.32mm from case for 5 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION

- 82—



SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

MJE13008

ELECTRICAL CHARACTERISTICS (Tc=25°C Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter Voltage Vceo(sus) [I¢c=10mA, IB=0 300 - - \'
VcE=600V, VBg=-1.5V - - 1 mA
Collector Cut-off Current Icev VCE=600V, Vpg=-1.5V ~ _ s o
Tc=100°C
Emitter Cut-off Current IEBO VEB=9V, Ic=0 - - 1 mA
DC Current Gain hFE(1) [VeE=5V, Ic=5A - 40
hre(2) |[Vcg=5V, Ic=8A - 30
VcE(sat)1]Ic=5A, 1p=1A - - 1
VCE(sat)2|Ic=8A, Ip=1.6A - - 1.5
Collector-Emitter - = - -
Saturation Voltage VeE(sat)3{1¢c=12A, Ip=3A 3 v
Ic=8A, Ip=1.6A
\/ t)4 - - 2
CE(sat) 41y _100°c
VBE(sat)1|Ic=5A, Ip=1A - - 1.2
Base-Emitter VBE(sat)2|Ic=84, Ip=1.6A - - | 1.6 v
Saturation Voltage v Ic=8a, Ip=1.6A _ _ s
BE(sat)3|r.-100°c :
Transition Frequency fT Vcg=10V,Ic=500mA, f=1Miz 4 - - MHz
Coll o c X c Vep=10V, Ig=0 -
t tput t - -
ollector Output Capacitance ob £20. 1MHz 130 P
Second Breakdown Collector
Current with Base Forward Is/b Ref. Figure
Biased
Clamped Inductive SOA .
with Base Reverse Biased RBSOA |Ref. Figure
Delay Time td Resistive Load - - 0.1 us
Switching Time : Vees _ _ _
Characteristics Rise Time tr (Vee=125V, Ic=8A 1 us
(1) | Storage Time tstg I1g1=-1p2=1.6A, tp=25ss| _ - 3 s
Fall Time te Duty Cycle <1%) - - o7 ] us
Inductive Load
Storage Tim t - - 2.3 us
Switching m;e & € sv (Ic=8A, Vclamp=300V,
Characteristics
(2) | Crossover ¢ Ip1=1.64, VBE(off)=-3V - - 0.7 s
Time ¢ Tc=100°C) . #s
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TOSHIBA TRANSISTOR

SEMICONDUCTOR MJE13009

TDS"‘"BA TECHNICAL DATA SILICON NPN TRIPLE DIFFUSED TYPE
INDUSTRIAL APPLICATIONS
Unit in mm
SWITCHING REGULATOR.
Q3MAX, 36102
DC-DC CONVERTER, AC-DC INVERTER. 105w, £
of w
HIGH VOLTAGE, HIGH SPEED SWITCHING APPLICATION. ,5 "’I g .
t =l
©1 =
SPECIFICATION FEATURES: g‘é‘ a
= -
. VCEO(SUS)=400V(Min.) o
. VCEV=700V Blocking Capability T
. Excellent Switching Time : ty=lus(Max.), E
t£=0.7us (Max.) e
]‘ 1 —
’ )
254 <
MAXIMUM RATINGS (Ta=25°C) IS
O] <
CHARACTERISTIC SYMBOL RATING UNIT I gl . & "
At -z2-5-
Collector-Emitter Voltage VCEO(SUS) 400 v 1
Collector-Emitter Voltage VCEV 700 v 1. BASE
Emitter-Base Voltage VERO 9 v 2 COLLECTOR (HEAT SINK)
3 EMITTER
Collector Current pc Ic 12 A JEDEC TO—220AB
Pulse Icp 24 EIAJ sCc-46
Base Current DC Ip 6 A TOSHIBA 2-10A3A
Pulse Igp 12 Mounting Kit No. AC75
Weight : 1.8g
Emitter Current De e 18 A
Pulse Igp 36
Collector Power Dissipation . 2 W
@Ta=25°C JDerate Above 25°C ¢ 16 mW/°C
Collector Power Dissipation P 100 W
@Ta=25°C IDetate Above 25°C ¢ 800 mW/°C
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.25 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °C/W
Maximum Lead Temperature for Soldering T 275 °c
Purposes (0.32mm from case for 5 seconds) L

The information contained herein is presented only as a guide for the apphcations ot our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of ‘TOSHIBA or others.
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

MJE13009

ELECTRICAL CHARACTERISTICS (Tc=25°C Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX. |UNIT
Collector-Emitter Voltage Vceo(sus) {Ic=10mA, Ig=0 400 - - \Y
Vag=700V, VBE=-1.5V - - 1| mA
Collector Cut-off Current Icgv Vop=700V, Vpg=-1.5V s | on
Tc=100°C
Emitter Cut-off Current IEBO Vgp=9V, Ic=0 - - 1| mA
DC Current Gain hFEQ1) |VCE=SV, Ic=3A 81 - 40
hrg(2) [VcE=5V, Ic=8A - 30
VCE(sat)1|Ic=5A, Ip=1A - - 1
VCcE(sat)2|1c=8A, Ip=1.6A - - 1.5
Collector-Emitter v Ie=12A, Ip=3A - - 3
Saturation Voltage CE(sat)3|°C > B v
v Ic=8A, Ip=1.6A 2
CE(sat)4|p _100°c
VBE(sat)1]|Ic=5A, Ip=1A - - 1.2
Base-Emitter VBE(sat)2|Ic=84, Ip=1.6A - - 1.6 v
Saturation Voltage Ic=8A, Ip=1.6A
VBE(sat)3 o - - 1.5
Tc=100°C
Transition Frequency fr Veg=10V,Ic=500mA, f=1MHz 4 - - |MHz
. Vcp=10V, 1g=0
Collector Output Capacitance Cob - 130 - pF
f=0.1MHz
Second Breakdown Collector
Current with Base Forward Is/b Ref. Figure
Biased
Clamped Inductive SOA .
with Base Reverse Biased RBSOA |Ref. Figure
Dealy Time td Resistive Load - - 0.1 | us
Switching Time [ pgpice Time tr (Vee=125v, Ic=8A - - us
Characteristics _ _ 2
(1) | Storage Time tstg I1=-1p2=1.6A, tp=25us _ - 3| #s
Fall Time tf Duty Cycle <1%) - - ] 0.7 ] us
Inductive Load
Storage Time t - - 2.3 | #s
Switching Time sv (I1c=84A, Vclamp=300V,
Characteristics 1 1.6A. V =5V
(2) | Crossover ¢ B1=1.6A, VBE(off) N - | 0.7 us
Time ¢ Tc=100°C) :
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SEM'CONDUCTOR TOSHIBA TRANSISTOR
TOSHIBA TIP29

SILICON NPN TRIPLE DIFFUSED TYPE

TECHNICAL DATA

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS.

Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, #6402
SWITCHING. iﬁﬁj
ol 3
FEATURES: L ot =
. High Collector Power Dissipation : Pg=30W @Tc=25°C E
. High Collector Current : Ic(Dc)=1A(Max.) g T k
. High DC Current Gain : hpg=40(Min.) @Vcg=4V, Ig=0.2A s g
. Complementary to TIP30 L5MAX, %
Q76
b
254 2.54 3
~
«18 ) —
MAXIMUM RATINGS (Ta=25°C) - SRR
CHARACTERISTIC SYMBOL RATING UNIT &
Collector-Base Voltage VcBO 40 { Vv 1 BaSE
Collector-Emitter Voltage VCEO 40 v 2 COLLECTOR (HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO 5 v
JEDEC TO—220AB
Collector Current | D¢ Ic A |[e1as sc-e6
Pulse Icp 3 TOSHIBA 2-10A1A
Continuous Base Current I 0.4 A Weight : 1.9g
Collector Power Ta=25°C e 2 W
Dissipation Tc=25°C 30
Unclamped Inductive Load
Energy Es/B 32 mJ
Junction Temperature Tj 150 °
Storage Temperature Range Tstg -65 ~150 °
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 4.17 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
.or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA TIP29

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter _ - - -
Breakdown Voltage V(BR)CEO | 1¢=30mA, 1p=0 40 v
Collector Cut-off Current ICEO VcE=30V, Ip=0 - - 0.3 mA
Collector Cut-off Current IcES VCcE=40V, VBg=0 - - 0.2 mA
Emitter Cut-off Current IEBO VEB=5V, Ic=0 - - 1 mA
DC Current Gain hFE(1) | VCE=4V, I¢=0.2A 401 - -

hrg(2) | Vce=4V, Ic=1A 15 - 75
Base-Emitter Voltage VBE VCE=4V, Ic=1A - - 1.3 v
Collector-Emitter
Saturation Voltage VCE(sat) | 1c=14, Ip=125mA - - 0.7 v
Vcg=10V, Ic=0.2A
Small-Signal Current Gain hfe CE » Ic=0 20 - -
f=1kHz
VCE=10V, Ig=0.2A
Small-Signal Current Gain I hfel 3 - -
f=1MHz
Switching Time Turn-on Time ton Ic=1A, IB1=-1I52=100mA - 0.5 - us
Turn-of f Time toff VBE(off)=-4.3V, RL=30Q - 2.0 -

TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

HIGH POWER SWITCHING APPLICATIONS.

TOSHIBA TRANSISTOR

TIP29A

SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS
Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, £36+02
SWITCHING. 1
AT -
FEATURES : 5l 3
. High Collector Power Dissipation : Pc=30W @Tc=25°C 3
. High Collector Current : Ic(pc)=1A(Max.) g I
. High DC Current Gain : hpg=40(Min.) @Vgg=4V, Ic=0.2A e ol
=
. Complementary to TIP30A 15MAX S '
ave - ]
<
254 2.54 B
L
EE e —
MAXIMUM RATINGS (Ta=25°C) ol W s i
CHARACTERISTIC SYMBOL RATING UNIT o
Collector-Base Voltage VcBo 60 v L BasE
Collector-Emitter Voltage VcEo 60 v 2 COLLECTOR (HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO v
. JEDEC TO-220AB
Collector Current De Ic A EIAJ 8Cc—46
Pulse Icp TOSHIBA 2—-10A1A
Continuous Base Current I 0.4 A Weight : 1.9g
Collector Power Ta=25°C Pc W
Dissipation Tc=25°c 30
Unclamped Inductive Load
Energy Es/B 32 mJ
Junction Temperature T4 150 °C
Storage Temperature Range Tstg -65~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 4,17 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/wW
Maximum Lead Temperature for Soldering 260 °
TL ¥
Purposes (3.2mm from case for 10 seconds)

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TIP29A

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX UNIT
Collector-Emitter _ _
Breakdown Voltage V(BR)CEO | Ic=30mA, Ip=0 60 - - v
Collector Cut-off Current IcEO Vcg=30V, Ip=0 - - 0.3 mA
Collector Cut-off Current ICES VCcE=60V, VBE=0 - - 0.2 mA
Emitter Cut-off Current IEBO VEB=5V, Ic=0 - - 1 mA
DC Current Gain hFE(1) | VCE=4V, 1c=0.24 0] - -
hrg(2) | VcE=4V, Ic=1A 15 - 75
Base-Emitter Voltage VBE VeE=4V, Ic=1A - - 1.3 v
Collector-Emitter _ _
Saturation Voltage VeE(sat) | Ic=1A, Ip=125mA - - 0.7 v
VCcg=10V, Ic=0.2A
Small-Signal Current Gain hfe 20 - -
f=1kHz
Small-Signal Current Gain lhfel VeE=10V, 1¢=0.24 3 - -
f=1MHz
Switching Time Turn-on Time ton Ic=1A, 131=—132=100mA( - 0.5 - s
Turn-off Time toff | VBE(off)=-4.3V, Rp=300 | - 2.0 | -
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SEMICONDUCTOR
TOSHIBA
TECHNICAL DATA

TOSHIBA TRANSISTOR
TIP29B

SILICON NPN TRIPLE DIFFUSED TYPE

HIGH POWER SWITCHING APPLICATIONS.

INDUSTRIAL APPLICATIONS
Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, £36+02
e
SWITCHING. 5 Q%ﬁj A ;"
= % i
FEATURES : : © 5
3
. High Collector Power Dissipation : Pc=30W @Tc=25°C ~
. High Collector Current : Ic(pc)=1A(Max.) 5 | ” ;
. High DC Current Gain : hpg=40(Min.) @VcE=4V, Ic=0.2A 8 l E
. Complementary to TIP30B 1.5MAX, % ]
a76 f
b
254 254 3
T
~ (2] «
° nl < ]
MAXIMUM RATINGS (Ta=25°C) 4 FET.2.%T
CHARACTERISTIC SYMBOL RATING UNIT o
Collector-Base Voltage VCBO 80 v 1 Basm
Collector-Emitter Voltage VCEO 80 2. COLLECTOR (HEAT SINK)
- 5 - v v 3 EMITTER
tter-
- T CAee o age EBO JEDEC TO—220AB
Collector Current De Ic A BIAT SC—46
Pulse Icp TOSHIBA 2—-10A14A
Continuous Base Current I 0.4 A Weight : 1.9g
Collector Power Ta=25°C e W
Dissipation Te=25°C 30
Unclamped Inductive Load
Energy Eg/B 32 mJ
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 4.17 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TIP29B

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter _
Breakdown Voltage V(BR)CEO | Ic=30mA, 1p=0 80 - - v
Collector Cut-off Current ICEO Vcg=60V, Ip=0 - - mA
Collector Cut-off Current IcES Vcg=80V, VBg=0 - - . mA
Emitter Cut-off Current IEBO Vg=5V, Ic=0 - - mA
DC Current Gain hFE(1) | VCE=4V, 1¢=0.2A 40 - -
hrg(2) | VCE=4V, Ic=1A 15 | - 75
Base-Emitter Voltage VBE VCE=4V, Ic=1A - - 1.3 \
Collector-Emitter =
Saturation Voltage VCE(sat) | Ic=14, Ip=125mA - - 0.7 v
Vcg=10V, Ic=0.2A
Small-Signal Current Gain hfe 20 - -
f=1kHz
VCE=10V, Ic=0.2A
Small-Signal Current Gain lhfel CE » +C 3 - -
f=1MHz
Switching Time Turn-on Time ton Ic=1A, Ip1=-Ip2=100mA - 0.5 - us
Turn-off Time toff VBE(off)=—4.3V, RL=30Q - 2.0 -
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TOSHIBA TRANSISTOR

TIP2

9C

SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 10.3MAX, 36102
SWITCHING. i
eI I
= % |
FEATURES: of 3
" %)
. High Collector Power Dissipation : Pg=30W @Tc=25°C g
. High Collector Current : Ig(pc)=1A(Max.) S T
. High DC Current Gain : hpg=40(Min.) @Vcg=4V, Ic=0.2A o | E
. Complementary to TIP30C 1L5MAX, 3 f
(=]
a76 l
b
254 254 3
. 5
I =pen)
MAXIMUM RATINGS (Ta=25°C) AL FTT.2%]
CHARACTERISTIC SYMBOL RATING UNIT o
Collector-Base Volt \/ 100 v
age CBO 1. BASE
Collector-Emitter Voltage VCEO 100 2 COLLECTOR (HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO
JEDEC TO-220AB
Collector Current pe Ic A EIAJ 8C—-46
Pulse Icp TOSHIBA 2-10A1A
Continuous Base Current Ip 0.4 A Weight : 1.9g
Collector Power Ta=25°C Pc W
Dissipation Te=25°C 30
gnclamped Inductive Load Es/B 32 nJ
nergy
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 4.17 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR
TOSHIBA ieaec
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter

Breakdown Voltage V(BR)CEO | 1c=30mA, Ip=0 100 - - v
Collector Cut-off Current IcEO Vcg=60V, Ig=0 - - 0.3 mA
Collector Cut-off Current ICES Vcg=100V, Vgg=0 - - 0.2 mA
Emitter Cut-off Current IEBO VEB=5V, Ic=0 - - 1 mA
DC Current Gain bFE(1) | VeE=4V, 1c=0.2A 40 " -
hrg(2) | Vcg=4V, Ic=1A 15 - 75

Base-Emitter Voltage VBE Veg=4V, Ic=1A - - 1.3 v
Collector-Emitter VCE(sat) | Ic=1A, Ip=125mA _ _ 0.7 v

Saturation Voltage

Vcg=10V, Ic=0.2A

-Si 20 - -
Small-Signal Current Gain hfe £=1KkHz
Small-Signal C Gai h VeE=10V, 1¢=0.24 3
mall-Signal Current Gain lhfel £=1MHz -
Switching Time Turn-on Time ton Ic=1A, Ip1=-IB2=100mA - 0.5 - us
Turn-off Time toff VBE(off)=-4.3V, Rp=3002 | - 2.0 -

TOSHIBA CORPORATION
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EMI ND TOSHIBA TRANSISTOR
TOSHIBA SEMICONDUCTOR TIP30

TECHNICAL DATA

SILICON PNP TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 10.3MAX /¢361°2
SWITCHING. iﬁ{ﬂj} )
FEATURES: Bk
. High Collector Power Dissipation : Pc=30W @Tc=25°C E
. High Collector Current : Ig(pc)=-1A(Max.) 3 i
. High DC Current Gain : hpg=40(Min.) @Vcg=-4V, Ic=-0.2A © | E
. Complementary to TIP29 LEMAX 3
A
ave
254 254 g
«l § i
MAXIMUM RATINGS (Ta=25°C) 3_‘5&5{‘5 -
CHARACTERISTIC SYMBOL RATING UNIT &
Collector-Base Voltage VCBO -40 | v 1 BASE
Collector-Emitter Voltage VCEO -40 v 2. COLLECTOR (HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO -5 v pre—. P
Collector Current be Ic -1 A BIAT 8C—46
Pulse Icp -3 TOSHIBA 2-10A1A
Continuous Base Current Ip -0.4 A Weight : 1.9g
Coll?ctor Power Ta=25°C Pc 2 W
Dissipation Te=25°C 30
ggzixped Inductive Load Es/B 32 nJ
Junction Tempetature Tj 150 °C
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 4,17 °c/w
|Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
gaximum Lead Temperature for Soldering ™ 260 °c
urposes (3.2mm from case for 10 seconds)

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.

TOSHIBA CORPORATION

— 94—



SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TIP30O

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter
Breakdown Voltage V(BR)CEO | Ic=-30mA, Ip=0 -40 | - - v
Collector Cut-off Current Iceo Vce=-30V, Ip=0 - - |-0.3 mA
Collector Cut-off Current ICES VcE=-40V, VBg=0 - - |-0.2 mA
Emitter Cut-off Current IrBO VgEg=-5V, Ic=0 - - -1 mA
DC Current Gain hFE(1) | VCE=-4V, Ic=-0.2A 40 — _
hrE(2) Vcg=-4V, I¢=-1A 15 - 75
Base-Emitter Voltage VBE Veg=-4V, Ig=-1A - - |-1.3 v
Collector-Emitter _ _
Saturation Voltage VCE(sat) | Ic=-1A, 1p=-125mA - N v
i VCE=-10V, Ic=-0.2A
Small-Signal Current Gain hfe 20 - -
f=1kHz
Small-Signal C Gai Ih Vep=-10V, 1c=-0.24 3
mall-Signal Current Gain fel £=1MHz - -
Switching Time Turn-on Time ton Ic=-1A, Ip1=-Ip2=-100mA| -~ 0.3 - us
urn-off Time toff VBE (of£)=4.3V, RL=30Q - 1.0 -
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TOSHIBA TRANSISTOR

TIP30OA

SILICON PNP TRIPLE DIFFUSED TYPE

HIGH POWER SWITCHING APPLICATIONS.

INDUSTRIAL APPLICATIONS
Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MaX. Z36+02
ITCHING.
SWITCHING I B o
FEATURES:: 5 S
. High Collector Power Dissipation : Pg=30W @Tc=25°C I E
. High Collector Current : Ic(pc)=-1A(Max.) 1
. High DC Current Gain : hpg=40(Min.) @Vgg=-4V, Ic=-0.2A =
=
. Complementary to TIP29A S i
~
' |
1]
254 254 3
>~
@l § | 4
MAXIMUM RATINGS (Ta=25°C) 3 Heas]
CHARACTERISTIC SYMBOL RATING UNIT &
Collector-Base Voltage VcBO -60 v L BASE
Collector-Emitter Voltage VCEO -60 v 2. COLLECTOR (HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO -5 v
JEDEC TO—220AB
Collector Current pe Y -1 A EIAJ sc-46
Pulse Icp -3 TOSHIBA 2—10A1A
Continuous Base Current I -0.4 A Weight : 1.9g
Collector Power Ta=25°C 2
Dissipation Pc W
P Tc=25°C 30
gnclamped Inductive Load ES/B 39 nJ
nergy
Junction Temperature T§ 150 °C
Storage Temperature Range Tstg ~65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 4.17 °C/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °C/W
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TIP3OA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter _
Breakdown Voltage V(BR)CEO | Ic=-30mA, Ip=0 -60 - - v
Collector Cut-off Current Iceo Vcg=-30V, Ig=0 - - |-0.3 mA
Collector Cut-off Current ICES VcgE=-60V, VBg=0 - - |-0.2 mA
Emitter Cut-off Current IEBO VEg=-5V, Ic=0 - - -1 mA
DC Current Gain hFE(1) | VCE=-4V, Ic=-0.24 40| - -
hrg(2) | VcE=-4V, Ic=-1A 15 - 75
Base-Emitter Voltage VBE VCE=-4V, Ic=-1A - - {-1.3 v
Collector-Emitter ' _
Saturation Voltage VCE(sat) | Ic=-1A, Ip=-125mA - - |07 v
Small-Signal Current Gain hfe Veg=-10V, Ic=-0.2A 20 | - -
f=1kHz
VCcE=-10V, Ic=-0.2A
Small-Signal Current Gain | hfel 3 - -
f=1MHz
Switching Time Turn-on Time ton Ic=-1A, Ip1=-Ip2=-100mA| - 0.3 - us
Turn-off Time | toff | VBE(off)=4.3V, R =300 - 10| -

—97-

TOSHIBA CORPORATION



SEMICONDUCTOR TOSHIBA TRANSISTOR

TOSHIBA
TECHNICAL DATA TIP3

oB

SILICON PNP TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX /”Miaz
SWITCHING. b Eﬁj 3
FEATURES: G 3
[ 2]
. High Collector Power Dissipation : Pg=30W @Tc=25°C “
. High Collector Current : Ic(pc)=-1A(Max.) 5 T
. High DC Current Gain : hpg=40(Min.) @Vcg=-4V, Ic=-0.2A © E
=
. Complementary to TIP29B 1L5MAX 3
= —
ave
>
254 254 3
™~
«l @ <
ml| ©, ]
MAXIMUM RATINGS (Ta=25°C) L FET%%T
CHARACTERISTIC SYMBOL RATING UNIT &
Collector-Base Voltage VCBO -80 \ 1 BASE
Collector-Emitter Voltage VcEO -80 v 2. COLLECTOR (HEAT SINK)
Emitt B. Volt v 5 \ ° mwiTTER
mitter-Base Vo -
age EBO JEDEC TO—2204B
Collector Current pe Ic -1 A ETAJ SC—46
Pulse Icp -3 TOSHIBA 2-10A1A
Continuous Base Current 1B -0.4 A Weight : 1.9g
Collector Power Ta=25°C 2
Dissipation Pc W
P Tc=25°C 30
Unclamped Inductive Load
Energy Es/B 32 mJ
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 4.17 °C/wW
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA TIP308B

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.| UNIT
Collector-Emitter _ _ _ _ _
Breakdown Voltage V(BR)CEO | Ic=-30mA, Ip=0 80 v
Collector Cut-off Current Iceo Vcg=-60V, Ip=0 - - |-0.3 mA
Collector Cut-off Current ICcES Vcg=-80V, Vgg=0 - - |-0.2 mA
Emitter Cut-off Current IEBO VEB=-5V, Ic=0 - - -1 mA
DC Current Gain hFE(1) | VCE=-4V, Ic=-0.2A 40 - -

hFE(2) Veg=-4V, Ig=-1A 15 - 75
Base-Emitter Voltage VBE Veg=-4V, Ic=-1A - - |-1.3 v
Collector-Emitter
Saturation Voltage VCE(sat) | Ic=-14, Ip=-125mA - N v
Vcg=-10V, Ic=-0.2A
Small-Signal Current Gain hfe CE=-10V, Ic=-0.2 20 - -
f=1kHz
Vcg=-10V, Ic=-0.2A 3
Small-Signal Current Gain ] hfel £=1MHz - -
Switching Time [Turn-on Time ton Ic=-1A, Ip]1=-1IB2=-100mA| - 0.3 - us
Turn-off Time toff | VBE(off)=4.3V, Rp=30Q - 1.0 | -

TOSHIBA CORPORATION

—-99 —



SEMICONDUCTOR TOSHIBA TRANSISTOR

TOSHIBA
TECHNICAL DATA TIP30C
SILICON PNP TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, £36+02
SWITCHING. {a_ﬁ;‘ =
s
FEATURES : 5l s
v %)
. High Collector Power Dissipation : Pg=30W @Tc=25°C 9
. High Collector Current : Ig(pc)=-1lA(Max.)
. High DC Current Gain : hpg=40(Min.) @VCcg=-4V, Ic=-0.2A 5
=
. Complementary to TIP29C 3
—~
—
]
LA
<
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT &
Collector-Base Voltage VcBo -100 v 1 pasE
Collector-Emitter Voltage Vceo -100 v 2. COLLECTOR (HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO -5 \'
JEDEC TO—2204AB
Collector Current | € Ic -1 A |[B1as so-46
) Pulse Icp -3 TOSHIBA 2-10A1A
Continuous Base Current 1p -0.4 A Weight : 1.9g
Collector Power Ta=25°C Pc 2 W
Dissipation Te=25°C 30
Unclamped Inductive Load
Energy Eg/B 32 mJ
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 4.17 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

_The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TIP30C

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter
Breakdown Voltage V(BR)CEO | I¢c=-30mA, Ip=0 -100 - - v
Collector Cut-off Current ICEO VcE=-60V, Ip=0 - - (-0.3 mA
Collector Cut-off Current ICES VCE=-100V, VBg=0 - - 1-0.2 mA
Emitter Cut-off Current IEBO Vgg=-5V, Ic=0 - - -1 mA
DC Current Gain bFE(1) | VCE=-4V, Ic=-0.2A 401 - -
hFE (2) Veg=-4V, Ig=-1A 15 - 75
Base-Emitter Voltage VBE VeE=-4V, Ic=-1A - - |-1.3 \
Collector-Emitter
Saturation Voltage VCE(sat) | Tc=-14, Ip=-125mA - - |07 v
Small-Signal Current Gain hfe VcE=-10V, Ic=-0.2A 20 - -
f=1kHz
Small-Signal C Gai Iheel | CE_ 10V, Tcm-0.24 3
- t - -
ma gnal Current Gain fe £=1MHz
Switching Time Turn-on Time ton Ic=-1A, I1=-Ip2=-100mA| - 0.3 - us
Turn-off Time toff | VBE(off)=4.3V, Rp=30Q - 1.0 | -
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SEMICONDUCTOR TOSHIBA TRANSISTOR

TOSHIBA o

TECHNICAL DATA
SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, £36+02
SWITCHING. =]
ZEER
FEATURES: of 3
v %)
. High Collector Power Dissipation : Pc=40W @Tc=25°C 9
. High Collector Current : Ic(pc)=3A(Max.)
. High DC Current Gain : hpg=25(Min.) @VCg=4V, Ic=1A z
=
. Complementary to TIP32 S
—
|
>
254 g
T
<
MAXIMUM RATINGS (Ta=25°C) 3.}
CHARACTERISTIC SYMBOL RATING UNIT &
Collector-Base Voltage VCBO 40 A 1 BaSE
Collector-Emitter Voltage VCEO 40 \ 2. COLLECTOR(HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO 5 \
JEDEC TO—220AB
Collector Current De Ic 3 A EIAJ 8C—46
Pulse Icp 5 TOSHIBA 2-10A1A
Continuous Base Current IB 1 A Weight : 1.9g
Collector Power Ta=25°C 2
Dissipation Pc W
Tc=25°C 40
Unclamped Inductive Load
Energy ES/B 32 mJ
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.125 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The mformation contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

N
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATIO
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SEMICONDUCTOR |

TOSHIBA TIP31
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter _
Breakdown Voltage V(BR)CEO | 1c=30mA, 1p=0 40 - - v
Collector Cut-off Current IcEO Vcg=30V, Ip=0 - - 0.3 mA
Collector Cut-off Current ICES VCE=40V, VBE=0 - - 0.2 mA
Emitter Cut-off Current IEBO VEB=5V, Ic=0 - - 1 mA
DC Current Gain hFE(1) | VCE=4V, Ic=1A | - -
hrg(2) VCE=4V, Ic=3A 10 - 50
Base-Emitter Voltage VRE VcE=4V, Ic=3A - - 1.8 v
Collector-Emitter _ _ _
Saturation Voltage VCE(sat) | I¢=3A, Ip=375mA 1.2 v
Veg=10V, Ic=0.5A
Small-Signal Current Gain hfe cE=2EV, 1€ 20 | - -
f=1kHz
VCE=10V, Ic=0.5A
Small-Signal Current Gain lhfe | CE » Ic=0.5 3 - -
f=1MHz
Switching Time Turn-on Time ton Ic=1A, Ip1=-Ip2=100mA - 0.5 - us
Turn-off Time toff VBE (off)=-4.3V, RL=3002| _ 2.0 | -

TOSHIBA CORPORATION
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SEMICONDUCTOR TOSHIBA TRANSISTOR
TOSHIBA TIP31A

TECHNICAL DATA
SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, Z36+02
SWITCHING.
S_Q 4% ] i
=| % |
FEATURES: of 2
(2}
. High Collector Power Dissipation : Pc=40W, @Tc=25°C S
. High Collector Current : Ic(pc)=3A(Max.) E T
. High DC Current Gain : hpg=25(Min.) G@VCp=4V, Ic=1A e =}
=
. Complementary to TIP32A LEMAX, S '
Q76 I - I
»
254 2.54 s
™
219 5
o T
MAXIMUM RATINGS (Ta=25°C) "‘._l%‘f_"is..}
CHARACTERISTIC SYMBOL RATING UNIT ks
Collector-Base Voltage VcBO 60 v 1. BASE
Collector-Emitter Voltage VCEo 60 \J 2. COLLECTOR(HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO 5 v
JEDEC TO—220AB
Collector Current be Ic 3 A EIAJ sSC—46
Pulse Icp 5 TOSHIBA 2—-10A1A
Continuous Base Current i 1 A Weight : 1.9g
Collector Power Ta=25°C Pc 2 W
Dissipatdion Te=25°C 40
Unclamped Inductive Load
Energy Es/B 32 mJ
Junction Temperature T 150 °C
Storage Temperature Range Tstg -65 ~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.125 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °C/W
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TIP31A

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter _ _ _ _
Breakdown Voltage V(BR)CEO | Ic=30mA, IB=0 60 v
Collector Cut-off Current IcEO Vcg=30V, Ip=0 - - 0.3 mA
Collector Cut-off Current ICES Vcg=60V, Vgg=0 - - 0.2 mA
Emitter Cut-off Current IEBO Vggp=5V, Ic=0 - - 1 mA
DC Current Gain hFE(1) Veg=4V, Ic=1A 2 — —

hrg(2) | Vcg=4V, Ic=3A 10 - 50

Base-Emitter Voltage VBE Veg=4V, Ic=3A - - 1.8 v
Collector-Emitter _
Saturation Voltage VCE(sat) | Ic=3A, 1p=375mA - 1.2 v
Small-Signal Current Gain hfe V=10V, Ic=0.34 20 - -

f=1kHz
Small-Signal Current Gain lhfel Vcg=10V, Ic=0.54 3 - -

f=1MHz
Switching Time Turn-on Time ton Ic=1A, Ip1=-Ip2=100mA - - us

Turn-off Time | toff | VBE(off)=-4.3V, RL=30Q2| - . -
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

HIGH POWER SWITCHING APPLICATIONS.

TOSHIBA TRANSISTOR
TIP31B
SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 10.3MAX /¢&6i02
SWITCHING. 3
s I
FEATURES: ol 3
. High Collector Power Dissipation : Pc=40W @Tc=25°C E
. High Collector Current : Ic(pc)=3A(Max.) 5 I
. High DC Current Gain : hpg=25(Min.) @Vcg=4V, Ic=1A © H ﬁ
=
. Complementary to TIP32B L5MAX, ;5 '
a76 f
x'
254 254 g
3l e ] 3
MAXIMUM RATINGS (Ta=25°C) 4 FET.2.%T
CHARACTERISTIC SYMBOL RATING UNIT @
Collector-Base Voltage VcBO 80 \Y 1 BasE
Collector-Emitter Voltage VCEO 80 A 2. COLLECTOR(HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO 5 A
JEDEC TO—220AB
Collector Current pe Ic 3 A EIAJ 8C—46
Pulse Icp 5 TOSHIBA 2-1041A
Continuous Base Current 1B 1 A Weight : 1.9g
Collector Power Ta=25°C 2
Dissipation Pc w
Tc=25°C 40
Unclamped Inductive Load
Energy Es/B 32 mJ
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3,125 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR
TOSHIBA
TECHNICAL DATA

TIP318B

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter _ -
Breakdown Voltage V(BR)CEO | Ic=30mA, Ip=0 80 | - v
Collector Cut-off Current ICEO VCgE=60V, Ip=0 - - mA
Collector Cut-off Current ICES VCcE=80V, VBE=0 - - . mA
Emitter Cut-off Current IEBO VEB=5V, Ic=0 - - mA
DC Current Gain bFE(1) | VCE=4V, Tc=1A 2 - -

hrg(2) | Vce=4V, Ic=3A 10 - 50
Base-Emitter Voltage VBE Vcg=4V, Ic=3A - - 1.8 v
Collector-Emitter
Saturation Voltage VCE(sat) | Ic=3A, Ip=375mA - - 1.2 v
. Vcg=10V, Ic=0.5A
Small-Signal Current Gain hfe 20 - -
f=1kHz
Small-Signal Current Gain I hfe | Vcg=10V, Ic=0.5A 3 - -
f=1MHz
Switching Time Turn-on Time ton Ic=1A, Ip1=-1IB2=100mA - 0.5 - us
Turn-off Time toff VBE (of f)=-4.3V, RL=30Q - 2.0 -

_The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR TOSHIBA TRANSISTOR
TOSHIBA TiP31C

TECHNICAL DATA SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 10.3MAX, Z36+02
V
SWITCHING. (i
FEATURES : 5 3
" %)
. High Collector Power Dissipation : Pg=40W @Tc=25°C 9
. High Collector Current : Ic(pc)=3A(Max.) I
. High DC Current Gain : hpg=25(Min.) @VCg=4V, Ic=1A 2
=
. Complementary to TIP32C S
~
—
254 2.54 3
™~
o~ e} | <
ol O[] )
MAXIMUM RATINGS (Ta=25°C) AL FET 2%
CHARACTERISTIC SYMBOL RATING UNIT &
Collector-Base Voltage Vceo 100 1 BASE
Collector-Emitter Voltage VCEO 100 v 2 COLLECTOR(HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO 5 \
JEDEC TO—220AB
Collector Current DC Ic 3 A EIAJ 8C—46
Pulse Icp 5 TOSHIBA 2—-10A1A
Continuous Base Current 1B 1 A Weight : 1.9g
Collector Power Ta=25°C 2
Dissipation Fc W
Tc=25°C 40
gnclamped Inductive Load ES/B 32 o
nergy
Junction Temperature T 150 °c
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.125 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA TiP31C

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter _ _ _ _
Breakdown Voltage V(BR)CEO | Ic=30mA, Ip=0 100 v
Collector Cut-off Current Iceo Vcg=60V, Ip=0 - - 0.3 mA
Collector Cut-off Current ICES VcE=100V, Vgg=0 - - 0.2 mA
Emitter Cut-off Current IEBO VEB=5V, Ic=0 - - 1 mA
DC Current Gain MFE(1) VcE=4V, Ic=1A 25 - -

hrgE(2) | VCE=4V, Ic=3A 10 - 50
Base-Emitter Voltage VBE Vcg=4V, Ic=3A - - 1.8 v
Collector-Emitter VCE(sat) | 1c=34, Ip=375mA _ _ 1.2 v

Saturation Voltage

VeE=10V, Ic=0.54

Small-Signal Current Gain hfe 20 - -
f=1kHz
= Ie=0.
Small-Signal Current Gain lhfe ] VcE=10V, 1c=0.5A 3 - -
f=1MHz
Switching Time Turn-on Time ton Ic=1A, I§1=—132=108mA(1 - 0.5 - us
Turn-off Time | toff | VBE(off)=—4.3V, Rp=30 - |20 -

TOSHIBA CORPORATION
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SEMICONDUCTOR TOSHIBA TRANSISTOR

TOSHIBA
TECHNICAL DATA TiP32
SILICON PNP TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, £36+02
SWITCHING. ?ﬂ 3 E
FEATURES : ',;,] E
' 12}
. High Collector Power Dissipation : Pc=40W @Tc=25°C “
. High Collector Current : Ic(pc)=-3A(Max.) m
. High DC Current Gain : hpg=25(Min.) @Vcp=-4V, Ic=-1A 5]
=
. Complementary to TIP3l S
—
¢
254 254 g
~
@l g 1 ] <
MAXIMUM RATINGS (Ta=25°C) e il
CHARACTERISTIC SYMBOL RATING UNIT bl
11 - -
Collector-Base Voltage VcBO 40 v 1 BASE
Collector-Emitter Voltage VCEO -40 \' 2. COLLECTOR (HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO -5 \
JEDEC TO—220AB
Collector Current De Ic -3 A EIAJ §5C—46
Pulse Icp -5 TOSHIBA 2—10A14A
Continuqus Base Current Ig -1 A Weight : 1.9g
Collector Power Ta=25°C 2
Dissipation Pc W
Tc=25°C 40
Unclamped Inductive Load
Energy Eg/B 32 mJ
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.125 °c/vw
Thermal Resistance, Junction to Ambient Rth(j-a) 62,5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from tase for 10 seconds) L
The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION

-110-



SEMICONDUCTOR

TOSHIBA TIP32
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter _ _
Breakdown Voltage V(BR)CEO | Ic=-30mA, Ip=0 -40 - - v
Collector Cut-off Current Iceo Vcg=-30V, Ip=0 - - |-0.3 mA
Collector Cut-off Current ICcES VcE=-40V, VBg=0 - - |-0.2 mA
Emitter Cut-off Current IEBO VEB=-5V, Ic=0 - - -1 mA
DC Current Gain hFE(1) | VCE=-4V, Ic=-1A 25 - _
hFE(2) | Vop=-4V, Ic=-3A 10| - 50

Base-Emitter Voltage VBE VcE=-4V, Ic=-3A - - {-1.8 v
Collector-Emitter
Saturation Voltage VCE(sat) | Ic=-3A, Ip=-375mA - - |2 v
Small-Signal Current Gain hfe Vcg=-10V, Ic=-0.5A 20 - -

f=1kHz
Small-Signal Current Gain ] hfel Veg=-10V, Ic=-0.5A 3 - -

f=1MHz
Switching Time Turn-on Time ton Ic=-1A, Ip1=-1p2=-100mA| - 0.3 - us

Turn~off Time toff VBE(off)=4.3V, RL=30Q - 1.0 -

TOSHIBA CORPORATION
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SEM'CONDUCTOR TOSHIBA TRANSISTOR

TOSHIBA
TECHNICAL DATA TIP32A
SILICON PNP TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, £36+02
SWITCHING. ]
I
FEATURES: B
. High Collector Power Dissipation : Pc=40W @Tc=25°C ' E
. High Collector Current : Ic(pc)=-3A(Max.) > T
. High DC Current Gain : hpg=25(Min.) @Vcg=-4V, Ic=-1A § z
=
. Complementary to TIP31A L5MAX g '
Q76 f - ‘
>
254 2.54 s
=
x| @ <
. al il
MAXIMUM RATINGS (Ta=25°C) ! 2.5
CHARACTERISTIC SYMBOL RATING UNIT &
Collector-Base Voltage Vceo -60 v L BasE
Collector-Emitter Voltage VCEO -60 v 2. COLLECTOR (HEAT SINK)
3. EMITTER
Emitter-Base Voltage VEBO -5 v
JEDEC TO-2204B
Collector Current be Ic -3 A EIAJ sCc—46
Pulse Icp =5 TOSHIBA 2-10A14
Continuous Base Current 1B -1 A Weight : 1.9g
Collector Power Ta=25°C Pc 2 W
Dissipation Te=25°C %0
Unclamped Inductive Load
Energy Es/B 32 mJ
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65 ~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.125 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

1 \T|
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TIP32A

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT]
Collector-Emitter
Breakdown Voltage V(BR)CEO| Ic=-30mA, Ip=0 -60 - - v
Collector Cut-off Current IcEO Vcg=-30V, Ip=0 - - ]-0.3 mA
Collector Cut-off Current ICES Vcg=-60V, Vgg=0 - - |-0.2 mA
Emitter Cut-off Current IEBO VEB=-5V, Ic=0 - - -1 mA
DC Current Gain hFE(1) | VCE=-4V, Ic=-1A » - -
hpg(2) | Vcg=-4V, Ic=-3A 10 - 50
Base-Emitter Voltage VBE Veg=-4V, Ic=-3A - - |-1.8 v
Collector-Emitter _
Saturation Voltage VCE(sat) | Ic=-3A, Ip=-375mA - 1.2 v
VcE=-10V, Ic=-0.5A
Small-Signal Current Gain hfe 20 - -
f=1kHz
VCg=-10V, Ic=-0.5A
Small-Signal Current Gain lhfel 3 - -
f=1MHz
Switching Time Turn-on Time ton Ic=-1A, IBl=-132=-;QOmA ~ 0.3 - us
Turn-off Time | toff | VBE(off)=4.3V, Ry =300 - | 10| -
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SEMICONDUCTOR TOSHIBA TRANSISTOR

TOSHIBA TIP32B

TECHNICAL DATA
SILICON PNP TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX., @#36102
SWITCHING. L/Q?ﬂ_ﬂ
|
FEATURES: &l s
. High Collector Power Dissipation : Pg=40W @Tc=25°C E
. High Collector Current : Ic(pc)=-3A(Max.) 5 T
. High DC Current Gain : hpg=25(Min.) @Vgp=-4V, Ic=-1A § z
=
. Complementary to TIP31B 15MAX, §
Q76
254 254 E
T
gl s ] =
MAXIMUM RATINGS (Ta=25°C) LT 2%
CHARACTERISTIC SYMBOL RATING UNIT b
Collector-Base Voltage VcBo -80 \' L BASE
Collector-Emitter Voltage VcEo -80 \Y 2. COLLECTOR (HEAT SINK)
Emitter-B Volt A5 5 A\ ¢ muTTeR
er-Base Voltage -
& EBO JEDEC TO—220AB
Collector Current De Ic -3 A || EIaT §C—46
Pulse Icp -5 TOSHIBA 2-10A1A
Continuous Base Current ip -1 A | Weight : 1.9g
Collector Power Ta=25°C Pc 2 -
Dissipation Te=25°C 40
gnclamped Inductive Load ES/B 32 nJ
nergy
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65 ~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.125 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA
0 TECHNICAL DATA TIP328B

ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.| UNIT

Collector-Emitter

Breakdown Voltage V(BR)CEO | Ic=-30mA, I=0 -80 - - \Y
Collector Cut-off Current ICEO VCE=-60V, Ip=0 - - |-0.3 mA
Collector Cut-off Current ICES Vce=-80V, VBg=0 - - |-0.2 mA
Emitter Cut-off Current IEBO Vgp=-5V, Ic=0 - - -1 mA
DC Current Gain RFE(1) | VeE=-4V, Ic=-1A H | - -

hrg(2) | VCcE=-4V, Ic=-3A 10 - 50
Base-Emitter Voltage VBE Veg=-4V, Ic=-3A - - [-1.8 v
Collector-Emitter VCE(sat) | Ic=-3A, Ip=-375mA _ _ -1.2 v

Saturation Voltage

VcE=-10V, Ic=-0.5A

Small-Signal Current Gain hfe 20 - -
f=1kHz
Veg=-10V, Ic=-0.5A
Small-Signal Current Gain lhfel fSEMHz » °C 3 - -
Turn-on Time ton Ic=-1A, 1p1=-1Ip2=-100mA| - 0.3 -

Switching Time ns

Turn-off Time toff VBE (of£)=4.3V, R1=300 - 1.0 -

TOSHIBA CORPORATION

-115-



SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA

TOSHIBA TRANSISTOR
TIP32C

SILICON PNP TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, Z36102
SWITCHING. -l\—ﬁ ﬁ 3
FEATURES: 53
. High Collector Power Dissipation : Pg=40W @Tc=25°C | E
. High Collector Current : Ic(pc)=-3A(Max.) -§‘ T
. High DC Current Gain : hpg=25(Min.) @Vcg=-4V, Ic=-1A o | E
. Complementary to TIP31C L5MAX. §
a76
254 2.54 g
oo S
MAXIMUM RATINGS (Ta=25°C) 3..%?"5;%
CHARACTERISTIC SYMBOL RATING UNIT kK
Collector-Base Voltage VcBo 4-100 v L BASE
Collector-Emitter Voltage VCEO -100 A : g?ﬁgOR(HEAT SINK)
Emitter-Base Voltage VEBO -5 v pr— P
Collector Current De Ic -3 A || EIaJ 8C-46
Pulse Icp -5 TOSHIBA 2-10A1A
Continuous Base Current Ip -1 A Weight : 1.9g
Collector Power Ta=25°C Pc 2 W
Dissipation Te=25°C 40
lﬁl::gi:;ped Inductive Load ES/B 32 nJ
Junction Temperature Tj 150 °cC
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.125 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering ' 260 °c
Purposes (3.2mm from case for 10 seconds)

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA
0s TECHNICAL DATA Tip3zc

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector-Emitter _ _ _ _ _
Breakdown Voltage V(BR)CEO | Ic=-30mA, 1p=0 100 v
Collector Cut-off Current IcEO Vcg=-60V, Ig=0 - - |-0.3 mA
Collector Cut-off Current ICES VCE=-100V, VBE=0 - - -0.2 mA
Emitter Cut-off Current IEBO VEB=-5V, Ic=0- - - -1 mA
DC Current Gain hFE(1) | VCE=-4V, Ic=-1A 25| - -

hFE(2) VcE=-4V, Ic=-3A 10 - 50
Base-Emitter Voltage VBE VCcE=-4V, Ic=-3A - - |-1.8 v
Collector-Emitter VeE(sat) | Ic=-3A, Ip=-375mA _ _ 1.2 v

Saturation Voltage

VCE=-10V, Ic=-0.5A

Small-Signal Current Gain hfe 20 - -
f=1kHz
Small-Signal Current Gain lhfe ! Veg=-10V, Ic=-0.5A 3 - -
f=1MHz
Switching Time Turn~on Time ton Ic=-1A, Ip1=-Ip2=-100mA| -~ 063 - us
Turn-off Time| toff VBE(off)=4.3V, Rp=30Q - 1.0 -

TOSHIBA CORPORATION
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SEMICONDUCTOR TOSHIBA TRANSISTOR
TOSHIBA TIP41

TECHNICAL DATA
SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, £36+02
SWITCHING. | %d_gl g
FEATURES: ;I S
v 2]
. High Collector Power Dissipation : Pc=65W @Tc=25°C 4
. High Collector Current : Ic(pc)=6A(Max.) 5 T
. High DC Current Gain : hpg=15(Min.) @Vcg=4V, I¢=3A e E
. Complementary to TIP42 L5MAX ‘ S
= —
ave
254 2.54 E
o $
P °’Lg... oi]
MAXIMUM RATINGS (Ta=25°C) A4 V728
CHARACTERISTIC SYMBOL RATING UNIT &
Collector-Base Voltage VcBo 40 v 1 BASE
Collector-Emitter Voltage VCEO 40 v 2. COLLECTOR (HEAT SINK)
- 3 EMITTER
Emitter-Base Voltage VEBO 5 v
JEDEC TO—2204B
Collector Current pe Ic A EIAJ 5C—46
Pulse Icp 10 TOSHIBA 2—-10A1A
Continuous Base Current 1B 3 A Weight : 1.9g
Collector Power Ta=25°C Pc 2 W
Dissipation Te=25°C 65
Unclamped Inductive Load
Energy Es/B 62 .5 mJ
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.92 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA TIP41

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector-Emitter
Breakdown Voltage V(BR)CEO | Ic=30mA, 1p=0 40 - - v
Collector Cut-off Current ICEO Vcg=30V, Ip=0 - - 0.7 mA
Collector Cut-off Current ICES VcgE=40V, VBE=0 - - 0.4 mA
Emitter Cut-off Current IEBO Vgg=5V, Ic=0 - - 1 mA
DC Current Gain hFE(1) | VeE=4V, Tc=0.3A 0| - -
hrg(2) | VcE=4V, Ic=3A 15 - 75
Base-Emitter Voltage VBE VcE=4V, Ic=6A - - 2.0 v
Collector-Emitter VCE(sat) | Ic=6A, 1p=0.6A _ _ 1.5 v

Saturation Voltage

VcE=10V, Ic=0.5A

Small-Signal Current Gain hfe 20 - -

f=1kHz
. Vcg=10V, Ic=0.5A

Small-Signal Current Gain ] hfe | 3 - -
f=1MHz

- i Ic=6A, IB1=-Ip2=0.6A - -

Switching Time Turn-on Time ton C > IB1 B2 0.6 us
Turn-off Time| toff VBE (of £)=-4V, RL=5Q - 1.0 -

TOSHIBA CORPORATION
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SEMICONDUCTOR
TOSHIBA
TECHNICAL DATA

TOSHIBA TRANSISTOR

TIP41

A

SILICON NPN TRIPLE DIFFUSED TYPE

HIGH POWER SWITCHING APPLICATIONS.

INDUSTRIAL APPLICATIONS

Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, @36+02
SWITCHING. I
FEATURES : p%5 z 3
©
. High Collector Power Dissipation : Pc=65W @Tc=25°C | a
~
. High Collector Current : Ic(pc)=6A(Max.)
|
. High DC Current Gain : hpg=15(Min.) @Vgg=4V, Ic=3A )
-
. Complementary to TIP42A 3
3
1
254 254 3
0 b
2| e i)
MAXIMUM RATINGS (Ta=25°C) - -1-2.3-]
CHARACTERISTIC SYMBOL RATING UNIT k
Collector-Base Voltage VCcBO 60 1 BASE
Collector-Emitter Voltage VCEO 60 \' 2 COLLECTOR(HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO v
JEDEC TO—220AB
Collector Current be tc A EIAJ SC—46
Pulse Icp 10 TOSHIBA 2-10A1A
Continuous Base Current Ig 3 A Weight : 1.9g
Collector Power Ta=25°C Pc 2 W
Dissipation Tc=25°C 65
Unclamped Inductive Load
Energy Es/B 62.5 mJ
Junction Temperature T§ 150 °
Storage Temperarture Range Tstg -65~150 °
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.92 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA TIP41A

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP. | MAX. | UNIT
Collector-Emitter - =
Breakdown Voltage V(BR)CEO | Ic=30mA, Ip=0 60 | - - v
Collector Cut-off Current IcEO Vcg=30V, Ip=0 - - 0.7 mA
Collector Cut-off Current IcES VCE=60V, VBg=0 - - 0.4 mA
Emitter Cut-off Current IgBO VER=5V, Ic=0 - - 1 mA
DC Current Gain bFE(1) | VCE=4V, Ic=0.3A 30 _ -
brE(2) | VcE=4V, Ic=3A 15 - 75
Base-Emitter Voltage VBE Veg=4V, Ic=6A - - 2.0 v
Collector-Emitter VCE(sat) | Ic=6A, Ip=0.6A _ _ 1.5 v

Saturation Voltage

VCgE=10V, Ic=0.5A

Small-Signal Current Gain hfe 20 - -
f=1kHz
Small-Signal Current Gain Ihfel VeE=10v, Ic=0.3A 3 - -
f=1MHz
Switching Time Turn-on Time ton Ic=6A, Ip1=-1B2=0.6A - 0.6 - us
Turn-off Time toff VBE (off)=-4V, RL=5Q - 1.0 -

TOSHIBA CORPORATION
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SEMICONDUCTOR
TOSHIBA
TECHNICAL DATA

TOSHIBA TRANSISTOR
TIP418B

SILICON NPN TRIPLE DIFFUSED TYPE

HIGH POWER SWITCHING APPLICATIONS.

INDUSTRIAL APPLICATIONS
Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, £36+02
SWITCHING. -
gﬂ I
FEATURES : BK]
. High Collector Power Dissipation : Pg=65W @Tc=25°C E
. High Collector Current : Ic(pc)=6A(Max.) I
. High DC Current Gain : hpg=15(Min.) @Vgg=4V, Ic=3A 5
. Complementary to TIP42B § '
Al
>
254 2.54 3
LA
2| g I =
MAXIMUM RATINGS (Ta=25°C) 4 ~T.%. 3.‘.]r
CHARACTERISTIC SYMBOL RATING “UNIT &
Collector-B Volt v 80
ector-Base Voltage CBO L BasE
Collector-Emitter Voltage VCEO 80 2. COLLECTOR (HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO
: JEDEC TO—220AB
Collector Current pe Ic 6 A EIAJ SC—46
Pulse Icp 10 TOSHIBA 2-10A1A
Continuous. Base Current I A Weight : 1.9g
Collector Power Ta=25°C Pc W
Dissipation Te=25°C 65
Unclamped Inductive Load
Energy Es/B 62.5 mJ
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.92 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA TIP41B

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter
Breakdown Voltage V(BR)CEO | Ic=30mA, Ip=0 80 - - v
Collector Cut-off Current ICEO VCE=60V, Ip=0 - - 0.7 mA
Collector Cut-off Current ICES VcE=80V, VBg=0 - - 0.4 mA
Emitter Cut-off Current IEBO VEB=5V, Ic=0 - - 1 mA
DC Current Gain bFE(1) | VCE=4V, Ic=0.3A 0] - -
hrg(2) | Vcg=4V, Ic=3A 15 - 75
Base-Emitter Voltage VBE VcE=4V, Ic=6A - - 2.0 v
Collector-Emitter
Saturation Voltage VCE(sat) | Ic=6A, 1p=0.6A - - .5 v
Vcg=10V, Ic=0.5A
Small-Signal Current Gain hfe CE > € 20 - -
f=1kHz
Small-Signal C Gai I hfel Veg=10v, 1c=0.54 3
mall-Signa urrent Gain fe £=1MHz - -
Switching Time Turn-on Time ton Ic=6A, IB1=-1B2=0.6A - 0.6 - us
Turn-off Time toff | VBE(off)=-4V, RL=5Q - 1.0 | -

TOSHIBA CORPORATION
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SEM'CONDUCTOR TOSHIBA TRANSISTOR
TOSHIBA TIP4lC

TECHNICAL DATA
SILICON NPN TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, £36+02
SWITCHING. é—ﬁ?ﬂ—a ]
FEATURES : RK]
. High Collector Power Dissipation : Pc=65W @Tc=25°C E
. High Collector Current : Ic(pC)=6A(Max.)
. High DC Current Gain : hpg=15(Min.) @Vgg=4V, Ic=3A E
. Complementary to TIP42C §
254 2.54 5
b SLF] ] :
MAXIMUM RATINGS (Ta=25°C) AL FET.%%]
CHARACTERISTIC SYMBOL RATING UNIT b
Collector-Base Voltage VCBO 100 v 1. BASE
Collector-Emitter Voltage VcEo 100 v 2 COLLECTOR(HEAT SINK)
- 3 EMITTER
Emitter-Base Voltage VEBO 5 v P, To—a30ns
Collector Current pc Ic 6 A EIAJ 8C—46
Pulse Icp 10 TOSHIBA 2—10A1A
Continuous Base Current 1B 3 A Weight : 1.9g
Collector Power Ta=25°C 2
Dissipation ° Pc W
Tc=25°C 65
g:ce:i:ynped Inductive Load Es/B 62.5 nJ
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC ' SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.92 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °C/W
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds)

The information .contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TIP41C

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter
Breakdown Voltage V(BR)CEO | 1c=30mA, 1p=0 100 - - v
Collector Cut-off Current ICEO Vcg=60V, Ip=0 - - 0.7 mA
Collector Cut-off Current ICES Vcg=100V, VBg=0 - - 0.4 mA
Emitter Cut-off Current IEBO VEB=5V, Ic=0 - - 1 mA
DC Current Gain hrE(1) | Vcp=4V, 1¢=0.3A 30 - i
hpg(2) | VCE=4V, Ic=3A 15 - 75
Base-Emitter Voltage VBE Vcg=4V, Ic=6A - - 2.0 \Y
Collector-Emitter
Saturation Voltage VCE(sat) | Ic=6A, 1B=0.6A - - 1.5 v
VCE=10V, Ic=0.5A
Small-Signal Current Gain hfe 20 - -
f=1kHz
VCE=10V, Ic=0.5A
Small-Signal Current Gain Ihfe! CE=0V, ¢ 3| - -
f=1MHz
Switching Time T?rn—on Time ton Ic=6A, 1Ip1=-1p2=0.6A - 0.6 -~ us
Turn-off Time toff VBE (of £)=-4V, RL=5Q - 1.0 -
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

T

TOSHIBA TRANSISTOR

1P42

SILICON PNP TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, £36+02
SWITCHING. A
Sibﬂ_‘él | X
FEATURES : b E
(2]
. High Collector Power Dissipation : Pg=65W @Tc=25°C “
. High Collector Current : Ic(pc)=-6A(Max.) g T
. High DC Current Gain : hpg=15(Min.) @Vcp=—4V, Ic=-3A e =
=
. Complementary to TIP41 L5MAX. 4 1
ave J| I - l
>
254 254 3
=
« 3 <
9 1
MAXIMUM RATINGS (Ta=25°C) L TET %%
CHARACTERISTIC SYMBOL RATING UNIT o
Collector-Base Voltage VcBo -40 v L BasE
Collector-Emitter Voltage VCEO =40 v 2. COLLECTOR (HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO -5 v
- JEDEC TO—2R0AB
Collector Current be Ic -6 A EIAJ SC—46
Pulse Icp -10 TOSHIBA 2-10A14A
Continuous Base Current 1B -3 A Weight : 1.9g
Collector Power Ta=25°C Pc 2 W
Dissipation Te=25°C 65
Unclamped Inductive Load
Energy Es/B 62.5 mJ
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.92 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA Tipas
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter
Breakdown Voltage V(BR)CEO | Ic=-30mA, Ip=0 -40 - - v
Collector Cut-off Current ICEO Vcg=-30V, Ip=0 - - |-0.7 mA
Collector Cut-off Current ICES VgE=-40V, VBg=0 - - |-0.4 mA
Emitter Cut-off Current IEBO VEB=-5V, Ic=0 - - -1 mA
DC Current Gain hFE(1) | VCE=-4V, I¢=-0.3A 04 - -
hrE(2) VcE=-4V, Ic=-3A 15 - 75
Base-Emitter Voltage VBE VCE=-4V, Ic=-6A - - |-2.0 '
Collector-Emitter -
Saturation Voltage VCE(sat) | Ic=-6A, Ip=-0.6A - N et v
Small-Signal Current Gain hfe VCE=-10V, Ic=-0.3A 20 - -
f=1kHz
Vcg=-10V, Ic=-0.5A
Small-Signal Current Gain Ihfel 3 - -
f=1MHz
Switching Time Turn-on Time ton Ic=-6A, 1B1=-IB2=-0.6A - 0.4 - us
Turn-off Time toff VBE (of£)=4V, RL=5Q - 0.7 -

TOSHIBA CORPORATION
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SEMICONDUCTOR TOSHIBA TRANSISTOR

TOSHIBA .
TECHNICAL DATA

2A

SILICON PNP TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS.

Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, £36+02
SWITCHING. |
Tl F R
FEATURES: ol 3
. High Collector Power Dissipation : Pc=65W @Tc=25°C I E
. High Collector Current : Ic(pc)=-6A(Max.) S T
. High DC Current Gain : hpg=15(Min.) @Vgg=-4V, Ic=-3A ° | ﬁ
=
. Complementary to TIP41A L5MAX S
ave fI It -
>
254 2.54 3
~
el 3 l =
MAXIMUM RATINGS (Ta=25°C) Ay FET % 3%
CHARACTERISTIC SYMBOL RATING UNIT b
Collector-B Volt - .
ollector-Base Voltage VCBO 60 v 1 BASE
Collector-Emitter Voltage VCEO -60 v 2. COLLECTOR (HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBD -5 \Y
JEDEC TO—2204B
Collector Current pc Y -6 A |[E1a7 sc—46
Pulse Icp -10 TOSHIBA 2—-10A1A
Continuous Base Current i -3 A Weight : 1.9g
Collector Power T&=25°C 2
Dissipation ke w
Tc=25°C 65
Unclamped Inductive
Energy Es/B 62.5 mJ
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65 ~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.92 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA TIPa2A

ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector-Emitter

Breakdown Voltage V(BR)CEO | Ic=-30mA, Ip=0 -60 - - v
Collector Cut-off Current IcEO Vcg=-30V, Ip=0 - - |-0.7 mA
Collector Cut-off Current ICES VCE=-60V, VBg=0 - - |-0.4 mA
Emitter Cut-off Current IEBO Vgp=-5V, Ic=0 - - -1 mA
DC Current Gain hFE(1) | VCE=-4V, Ic=-0.3A 0 - -

hrg(2) | Vce=-4V, Ic=-3A 15 - 75
Base-Emitter Voltage VBE Veg=-4V, Ic=-6A - - |-2.0 v
Collector-Emitter VCE(sat) | Ic=-6A, Ip=-0.6A _ - |15 v

Saturation Voltage

Veg=-10V, Ic=-0.5A

Small-Signal Current Gain hfe 20 - -
f=1kHz
Vep=— =-0.
Small-Signal Current Gain Ihfel CE=-10V, Ic=-0.5A 3 - -
f=1MHz
Turn-on Ti! t = =—Ig9=— - 0.4 -
Switching Time |- o on 2ime on Ic=-6A, IB1=-IB2=-0.6A e
Turn-off Time| toff VBE(off)=4V, RL=5Q - 0.7 -

TOSHIBA CORPORATION
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SEMICONDUCTOR
TOSHIBA
TECHNICAL DATA

TOSHIBA TRANSISTOR
TIP42B

SILICON PNP TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 10.3MAX, £36102
SWITCHING. I
FEATURES : d Bk
. High Collector Power Dissipation : Pc=65W @Tc=25°C | E
. High Collector Current ¢ Ic(DC)=-6A(Max.)
. High DC Current Gain : hpg=15(Min.) @V¢g=-4V, Ig=-3A =
=
. Complementary to TIP41B S
>
254 2.54 g
™~
x| © <
° ©) S, ]
MAXIMUM RATINGS (Ta=25°C) o I i T o
CHARACTERISTIC SYMBOL RATING UNIT bl
Collector-Base Voltage VcBo -80 L BASE
Collector-Emitter Voltage VcEo -80 v 2. COLLECTOR (HEAT SINK)
3 EMITTER
Emitter-Base Voltage VEBO -5 v
JEDEC TO—220AB
Collector Current be Ic -6 A EIAJ sSc-46
Pulse Icp -10 TOSHIBA 2—10A1A
Continuous Base Current 1B -3 A Weight : 1.9g
Collector Power Ta=25°C Pc 2 -
Dissipation Te=25°C 65
Unclamped Inductive Load
Energy Es/B 62.5 mJ
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.92 °C/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or

others.
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA TIP42B

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter - - - - -
Breakdown Voltage V(BR)CEO | Tc=-30mA, Ip=0 80 v
Collector Cut-off Current ICEO Vcg=-60V, Ig=0 - - |-0.7 mA
Collector Cut-off Current ICES Vcg=-80V, VBg=0 - - |-0.4 mA
Emitter Cut-off Current IEBO VEB=-5V, Ic=0 - - -1 mA
DC Current Gain RFE(1) | VCE=-4V, Ic=-0.3A 0 - -

hrg(2) | Veg=-4V, Ic=-3A 15 - 75
Base-Emitter Voltage VBE Vcg=-4V, Ic=-6A - - |-2.0 v
Collector-Emitter -
Saturation Voltage VcE(sat) | Ic=-6A, Ip=-0.6A 1.5 v
Small-Signal Current Gain hfe Veg=-10V, Ic=-0.5A 20 - -
f=1kHz
= Ie=-0.
Small-Signal Current Gain lhfe | Veg=-10V, Ic=-0.5A 3 - -
f=1MHz
Switching Time Turn-on Time ton Ic=-6A, Ip1=-1p2=-0.6A - 0.4 - us
Turn-off Time toff VBE(of£)=4V, RL=5Q - 0.7 -

TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TOSHIBA TRANSISTOR
TiIP4a2C

SILICON PNP TRIPLE DIFFUSED TYPE

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, F36+02
SWITCHING. ! ﬁj
FEATURES: g S
" %)
. High Collector Power Dissipation : Pc=65W @Tc=25°C 4
. High Collector Current : Ic(pc)=-6A(Max.) 5 T
. High DC Current Gain : hpg=15(Min.) @Vcg=-4V, Ic=-3A el |i E
. Complementary to TIP41C LsMAx.t b
¥ 6
>
254 2.54 s
>
: gl#l —
" i
MAXIMUM RATINGS (Ta=25°C) 4 SRR
CHARACTERISTIC SYMBOL RATING UNIT &
Collector-Base Volt. \/ -100 v
ecto se age CBO L BasE
Collector-Emitter Voltage VCEO -100 2. COLLECTOR(HEAT SINK)
- 3 EMITTER
Emitter-Base Voltage VEBO -5 \
o I o JEDEC TO—220AB
Collector Current ¢ A EIAJ §C—-46
Pulse Icp -10 TOSHIBA 2-1041A
Continuous Base Current- 1B -3 A | Weiget : 1.9g
Collector Power Ta=25°C Pc 2 W
Dissipation Te=25°C 65
:nclamped Inductive Load ES/B 62.5 nJ
nergy
Junction Temperature Tj 150 °
Storage Temperature Range Tstg -65 ~150 °
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.92 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
prodicts. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA TiPazc

ELECTRICAL CHARACTERISTICS

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector-Emitter _ _ _ _
Breakdown Voltage V(BR)CEO | Ic=-30mA, Ip=0 100 v
Collector Cut-off Current IcEo Vcg=-60V, Ip=0 - - -0.7 mA
Collector Cut-off Current ICES VcgE=-100V, VBg=0 - - |-0.4 mA
Emitter Cut-off Current IEBO Vgg=-5V, Ic=0 - - -1 mA
DC Current Gain PFEQ1) | VeE=-4V, Ic=-0.3A 0] - -
hre(2) | Vcg=-4V, Ic=-3A 15 - 75
Base-Emitter Voltage VBE VegE=-4V, Ic=-6A - - |-2.0 v
Collector-Emitter
Saturation Voltage VCE(sat) | Ic=-6A, 1p=-0.6A - N e v
VcE=-10V, Ic=-0.5A
Small-Signal Current Gain hfe CE > °C 20 - -
f=1kHz
VCE=-10V, Ic=-0.5A
Small-Signal Current Gain | hfel 3 - -
f=1MHz
Switching Time Turn-on Time ton Ic=-6A, Ip1=-1p2=-0.6A - 0.4 - us
Turn-off Time | toff | VBE(off)=4V, RL=5Q - 107 -

TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR A

TECHNICAL DATA SILICON NPN TRIPLE DIFFUSED TYPE
(DARLINGTON POWER)

INDUSTRIAL APPLICATIONS
HIGH POWER SWITCHING APPLICATIONS. Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 108MAX, S36402
DRIVE APPLICATIONS.
il &g
i/ NI
FEATURES: o 3
2]
. High Collector Power Dissipation : Pg=65W @Tc=25°C i
. High Collector Current : I¢(DC)=5A(Max.) b ; n
3 .
. High DC Current Gain: hpg=1000(Min.) @VCE=3V, Ic=3A 9 E
. Complementary to TIP125 1.5 MAX 3
5
076
>
254 254 3
>
x| 0 il
K )
H.Al:&“..;. B
©
MAXIMUM RATINGS (Ta=25°C) o
1. BASE
CHARACTERISTIC SYMBOL RATING UNIT 2. COLLECTOR (HEAT SINK)
3 EMITTER
Collector-Base Voltage VeBo 60 v
JEDEC TO—220AB
Collector-Emitter Voltage VcEo 60 v E1AT Sc—16
Emitter-Base Voltage VEBO 5 v TOSHIBA 2—10A1A
Coliector Current bc Ic > A 3"‘.“‘&“? Ifi; No. ACT5
Pulse Icp 8 elg PLeve
Continuous Base Current 1p 0.1 A EQUIVALENT CIRCUIT
Collector Power Ta=25°C Pe 2 W COLLICTOR
Dissipation Te=25°C 65
Unclamped Inductive Load
Energy Es/B 50 mJ
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, ‘Junction to Case Rth(j-c) 1.92 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °c/w
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR TIP120
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX. |UNIT
Collector-Emitter _ _
Breakdown Voltage VBR(CEO) | Ic=30mA, Ip=0 60 v
Collector Cut-off Current IeBo V=60V, Ig=0 - - 200 2A
Collector Cut-off Current Lero Vep=30V, Ip=0 - - 0.5 | mA
Emitter Cut-off Current IEBO Vgp=5V, Ic=0 - - 2 | mA
DC Current Gain hpe(1) | Veg=3V, Ic=0.5A 1000 - -
hFE(D VCE=3V, Ic='3A 1000 - -
Base-Emitter Voltage VBE Vep=3V, Ic=3A - - 2.5 v
Collector-Emitter VCE(sat) (1) Ic=3A, Ip=12mA - - 2 v
Saturation Volta
v n ge VCE(sat) (2)| Ic=5A, Ip=20mA - - 4
Ic=3A
Turn-on Time ton - 1.5 - ns
Switching Time Ip1=-Ip2=12mA
. VBE (of£)=-5V
Turn-off T t - 8.5 -
urn-o ime of f R[=100 us

TOSHIBA CORPORATION
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA TIP120
Ic — VeE Ic — Veg
6
[ T 1 1 T comwon murrrer COMMON EMITTER
3, 14 | 12 |10 | Te=25T > 08 Te=100C
~ - — 08 | - ~ 1 o6 —1_ | %5
< Al a6 R — 0.4
SR s i 0
g L] v | ——11 | 05 = e —] >
E s > T 04 2 — 0z
5 - L 1] Q.3 & g L ——T
T © / 1
Q2 o
5 —— Tp=02mA S /' Ip=01mA
Q = Q —
=] |t T =5 ||t 1
.’j 1 j —
o l 0 © 0
0
o 2 2 6 8 10 12 14 2 4 6 8 10 12 14
COLLECTOR-EMITTER VOLTAGE Vgg (V) COLLECTOR-EMITTER VOLTAGE Vg (V)
Ic — VeE
5 hrg — Ic
| [ T T ]comon mmirrar
~ Te=—55C COMMON EMITTER
< 5 50 |45 4.0 30000 Vop=3V
Z - T
o L1 ;/39‘ = 2.5 g
| — <
A Y/ ] T 20 -
—t il R
% 4 ] 14 < ° o K
g s i,——— | | & o 7 fo -
HEEY ¢
5 L— | 1.0 ; Q/ "
5 —— [ - & 3 v4
g % — 06 £ M A °
& ] L 5 A4 -
% N | 0.4 o N
2 [ —— Ip=0.2mA A >
S [To
0 2 + 6 8 10 12 1 003 0l 03 1 3 10
COLLECTOR-EMITTER VOLTAGE Vg (V) COLLECTOR CURRENT Ig (A)
CE
o Vee(sat) — Ic VBE(sat) — Ic
=
E §°§¥fﬂ ﬁxifTER - COMMON EMITTER
¢/ Ip=
g0 S Ig/ Ip=250
ac A 5
< A é > 1
® Te=-55C L1141 g5
gg e 32 os
N 4
% E o5 >:‘='=st g & 03 Te=—55C =
> o3 i 3 I =2
l 100 5 I H—T=
tg Erg o1 N T } L
=H <
og 01 = R5
B @3 005 100
88 0.05 A > qo3 L1
8= oog L —F T 3 o % 003 0l 03 1 3 10 30

COLLECTOR CURRENT I (A)
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SEMICONDUCTOR

A TIP120
TosulB TECHNICAL DATA

Ic — VBE Ver(sat) — Tc
- 10
~ o
< 5| COMMON EMITTER P COMMON EMITTER
- - Vogp=3V I S0 s
Q oB” 11/ 22
4 3
[ / < 3
[ w —~
= oc)/ y 5 b
g 3 S - 232 N Ip=20mA, Ig=54
~L ofl & & & N N
o //1 B /[ = o 1 I
2 © = > !
<] &/ I ETJ 12 — 3 ]
£ x s
2 ] y S, 05 — 1
a1 oY
g ek
5 / =R
0 04 08 1R 16 20 R4 28 o> R T & 1% 160
BASE-EMITTER VOLTAGE Vgg (V) CASE TEMPERATURE Tc (C)
Vpg — Tec = Ig — L (UNCLAMPED INDUCTIVE LOAD)
~ ~ 20
Z .0 goniongMITTER © Vog =20V
2 CE o 10 Rppg =100Q
" a2 g Tec=25T
5] see Figure 2
g E - :
© N
g za ° . &, T
g — Tn=5 - 2 §50 |
5 i S A g N
) 16 — F— ) \!\
g ~—— 3 N
~
= ~r— 3 ©
X 1 =
= 2 os
w I
2, I % .
-80 —40 o 40 80 120 160 = 1 3 10 30 100
CASE TEMPERATURE Tc (C) UNCLAMPED INDUCTIVE LOAD L (mH)
Pc — Tc Pc — Ta
70 35
13 . o . ~ .
S . \\ Rtp (§-¢) S 1LORT/W S . Rip(j-a) S 625C/W
S N & 30
£ \ b
a o N a o
oM 50 oM 25
O \ [&]
w N w
2% 40 N B3 =20
D N =N
28 N E<
& 50 ™ £A 15 .
Z - L Z N
83 EY S
°n 2 = 1.0
ze A 4
= S
: E 10 o8 os
<5 N,
iR 28 N
%020 40 60 80 100 120 140 160 % " 2 40 60 80 100 120 140 160
CASE TEMPERATURE Tc (°C) AMBIENT (Free~-Air ) TEMPERATURE Ta (C)
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SEMICONDUCTOR

TOSHIBA TIP120
TECHNICAL DATA

SAFE OPERATING AREA

[T T
. 10Ty MAX. (PULSED)
< - Tt M\ %
~ [ Ic MAX. (CONTINUOUS) [HA\©
O 5 ™ ‘0—*
S N d
3 O\
= 2R
2 )
NG
5 R
o 1 A
=  ——
I 1 1
Q 05 % SINGLE NONREPETITIVE
=3 T  PULSE =251
5 asl U. Te=25C
IS CURVES MUST BE DERATED
I LINEARLY WITH INCREASE
IN TEMPERATURE.
01 1 Lt L1111l 1 | -
1 3 10 30 100

COLLECTOR-EMITTER VOLTAGE VCE (V)

I

B
MONITOR
Ve I
MONITOR B 0% 90% 151
© \ / 152
ton toff

90%

R,=10Q

Veeo==30V

(A) The VIN waveform is obtained by using amplifier circuit and the signal source
is supplied by generator with the following characteristics:
tr,tf <l5ns, ty=20&s, Du <1%
(B) VIN, Rppl and Rpp2 are varied to obtain desired base current levels.

Figure 1. SWITCHING TIME MEASUREMENT CIRCUIT

ig,V A 1a
Rpp1 RISAEIN
VIN " ) MONITOR Ic
(PULSE) e o
o
o
0
I _
L=100mH
& VeER(SUS)
M
o Ve
Vgo=20V 20V
VeE(sat)

Input pulse width is increased until Igp=1A.
Figure 2. INDUCTIVE LOAD SWITCHING TEST

TOSHIBA CORPORATION
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SEMICONDUCTOR TOSHIBA TRANSISTOR

TOSHIBA TP

121

TECHNICAL DATA SILICON NPN TRIPLE DIFFUSED TYPE

(DARLINGTON POWER)

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS.

Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX. £36+02
DRIVE APPLICATIONS.
b g az
U =z g
FEATURES: < 5
3
. High Collector Power Dissipation : Pg=65W @Tc=25°C - r
. High Collector Current : Ig(pc)=5A(Max.) E f i
=z
. High DC Current Gain: hpr=1000(Min.) @Vcg=3V, Ic=3A [ﬁl =}
o
. Complementary to TIP126 1L5MAX, Bt |
a76 I |
254, 254 E
@ @ I 3
n| S T
3 @]
+1-2-34]
5]
\ —95o
MAXIMUM RATINGS (Ta=25°C) L BASE
CHARACTERISTIC SYMBOL RATING UNIT 2. COLLECTOR (HEAT SINK)
3 EMITTER
Collector-Base Voltage VcBo 80 \
JEDEC TO—220AB
Collector-Emitter Voltage VcEo 80 v EIAT Sc—46
Emitter-Base Voltage VEBO 5 v TOSHIBA 2—10A1A
Mounting Kit No. AC75
Collector Current pe Ic > A Weight : 1.9g
Pulse Icp 8
Continuous Base Current IB 0.1 A EQUIVALENT CIRCUIT
COLLECTO
Collector Power Ta=25°C Pe 2 - o TR
Dissipation Te=25°C 65 ___.:
1
Unclamped Inductive Load Es/B 50 nJ H
Energy : |
Junction Temperature Tj 150 °C :
4
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.92 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °C/W
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

HIBA TiIP121
Tos TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX. |UNIT
Collector-Emitter _ _ _ _
Breakdown Voltage VBR(CEO) | Ic=30mA, Ip=0 80 v
Collector Cut-off Current Icro Vep=80V, Ig=0 - - 200 | pA
Collector Cut-off Current Iceo VcE=40V, Ip=0 - - 0.5 | mA
Emitter Cut-off Current IEBO VEB=5V, Ic=0 - - 2 | mA
DC Current Gain hFE(1) VeE=3V, Tc=0.5A 1000 - -

hrE(2) Veg=3V, Ic=3A 1000 - -
Base-Emitter Voltage VBE Veg=3V, Ic=3A - - 2.5 v
Collector-Emitter VCE(sat) (1)| Ic=3A, Ip=12mA - - 2 v
Saturation Voltage
& VeE(sat) (2)| Ic=54, Ip=20mA - - 4
Turn-on Time t Io=3A 1.5 ns
~ on = = - . -
Switching Time ‘I,Bl( IB§ 1§$A
. BE(off)==
Turn-off Time toff R =100 8.5 ~s

TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA TECHNICAL DATA TIP121
Ic — Ver Ig — Veg
6 6
| | | | common mmrrTER | COMMON EMITTER
~ o ~ — 1007
S 14 | 12 |10 | Te=25TC < 5 08 Tc=100C
[S) /// ] os L1 o 1 06 _t—1"] 9.5
— . ’ = /// Q.6 =] . 1/ > I —0‘,'?
> — 0.5 Y /' |t 0.3
; 4/ e ; 4 == — T
B s > I 04 g sl YA o] 02
3 ] —T| 0.3 8 = 1T
—
= 2| 17 p—t—T""1 - =2 4 ] |
S = Ip=02 mA 2 4 Ip=01ma
o — o
ﬁ 1 __‘____._—._.—— g 1 | d—t—T
3 3 /
o o
0 J 9 0 9
0 2 P 6 8 10 12 14 c 2 s 6 8 10 12 14
COLLECTOR-EMITTER VOLTAGE Vgg (V) COLLECTOR-EMITTER VOLTAGE Vgg (V)
Ic — Veg
6 hpg — Ic
[ [ | ] common EMITTER 50000
~ = _55¢ COMMON EMITTER
< 50 | 45 |40 | Tc=795C 30000 =
S s T — “ Vog=3V
< AT T H
4 /,4/ ] T 20 10000 h,
= et 1 | g N
g . - —— 14 & 5000 ™
N
2 71— L 1] 1.0 g 3000 A
4 2 -1 s l g
o
& | — a6 S 1000
& — 0.4
| A
5 1= — 2 s00
g —— Ip=02mA 2
0 | | 9 I 200
0 2 4 6 8 10 12 14 €03 01 03 1 3 10 30
COLLECTOR-EMITTER VOLTAGE Vgg (V) COLLECTOR CURRENT Ig (A)
v -1
10 CE(sat) c VBE(sat) — Ic
= 5
2 s COMMON EMITTER s COMMON EMITTER
PN I,/ Ip=250 z _
IS ¢ So Ig/ Ig= 250
SR 30
: ~ 1 i Eé = 1
@ 3 Tc=-55TC L1 141] 2%
o o 1 —" < @
& o m 5 w — 05
| S \ P ]
E g os — Ho 03 Te=-55C H
> E
-
mooas 100 g T —r
% Ea on| | AT
=) T2 ===
[SECIN = e 25
38 w3 005 100
338 0.0 A> 003 NI
88 9% o1 o3 1 5 0 0 603 0l 03 1 3 10 30
COLLECTOR CURRENT Ig (A) COLLECTOR CURRENT Ig (A)
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SEMICONDUCTOR

HIBA
TOS TECHNICAL DATA TiP121

Ic — VBE VeE(sat) — Tc
= 10
2 5} coMMoN EMITTER 7 = COMMON EMITTER
S
o Vog = 3V / g S 5
IS &
[ l < 3
= w N
% 3 ofl B3 N
ol |2 N Ip=20mA, Ig=5A
Sf v o
5 v N/ 7 58 11 SIS —— $
w2 & I '5 12 =
g 5 -
2 S 05 = 1, ]
a 1 0%
= & <
Q e
3 7 aa
0 8% az
0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 -80 —40 0 40 80 120 160
BASE-EMITTER VOLTAGE Vgy (V) CASE TEMPERATURE Tc (C)
VB — Tc —~ Ic — L (UNCLAMPED INDUCTIVE LOAD)
o]
~ = 20
5 a0 30MMOI;VEMITTER © Voo =20V
& oE 10 Rppz=100Q
&8 (= Te=25C
> a2 g c
see Figure 2
8 E s Sl
& 24 3 Nk T
i g ' LR I
o N ) S0 l
> < Ig=5A [ N NZr
e Ry S g c 13 N
g 16 —— 2 NN
E© N~ ~ = N
g T T3 o
A o8 11 =
é ] % 05
a g
0.3
9% a0 0 40 80 120 160 = 1 3 10 30 100
CASE TEMPERATURE Tc (°C) UNCLAMPED INDUCTIVE LOAD L (mH)
Pc - Tc Pg — Ta
70 3.5
5 Rep (j-¢) S1L9RCT/W = Ren (j-a) S625C/W
822 60 ™ €% 50
58 \\ %5
a
2o g N 58 25
8 [ N 8 MR
. N @
Dz 8 g 2.0 ~
23 N =55
Z e N a e
zs H< s .
3 N o]
Sa Su Y
o n on N
2] 210
=5 N =A
g N g
HE 10 g E )
(o]
i . ELI S
0 2 40 60 80 100 120 140 160 0 2 40 60 80 100 120 140 160
CASE TEMPERATURE Tc (°C) AMBIENT (Free-Air) TEMPERATURE Ta (°C)
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SEMICONDUCTOR

TOSHIBA Tielzd
TECHNICAL DATA

SAFE OPERATING AREA

“TTTTT
< 10FIg MAX.(?ULSEB?)& "
= F1o Max. (contmnvous)  FR\%
5 A
r—? O\ | A" © g
oN
3 o,
g 22\
= NP A
2 A
5 e
o 1 73
o 1 \
S ) |
& O5F % SINGLE NONREPETITIVE
] PULSE Tc=25T
5 o3f
° | CURVES MUST BE DERATED
LINEARLY WITH INCREASE
IN TEMPERATURE,
01 1 L1 1 1 a1t 2 1
1 3 10 30 100
COLLECTOR-EMITTER VOLTAGE Vgg (V)
Ip
MONITOR
VGE ¥
MONITOR I8 . 10% 90% Ipl
O -
VIN 1Ip2
(PULSE) ton tof £
e} ! , Loft
o
W 90
b VeE x °
= 10%%y
Voo=30V

(A) The VIN waveform is obtained by using amplifier circuit and the signal source
is supplied by generator with the following characteristics:
ty,tf <15ns, ty=20ps, Du <17
(B) VIN, RBBl and Rpp2 are varied to obtain desired base current levels.

Figure 1. SWITCHING TIME MEASUREMENT CIRCUIT

Ig,VeE — 1A
© MONITOR I

VIN

(PULSE) o] 0
o
o
T
L=100mH
E VecER(8US)
&2 VeoR
— 20V
Voo=20V VeE(sat)

Input pulse width is increased until Igp=1A.

Figure 2. INDUCTIVE LOAD SWITCHING TEST

TOSHIBA CORPORATION
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA TRANSISTOR

TIP122

SILICON NPN TRIPLE DIFFUSED TYPE
(DARLINGTON POWER)

INDUSTRIAL APPLICATIONS

HIGH POWER SWITCHING APPLICATIONS. Unit in mm
HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 103MAX, £36+02
DRIVE APPLICATIONS.
w2
L 2 o=
FEATURES: ©1 3
L2}
. High Collector Power Dissipation : Pg=65W @Tc=25°C <
. High Collector Current : Ig(pc)=5A(Max.) E i
. High DC Current Gain: hpg=1000(Min.) @Vcg=3V. Ic=3A © E
. Complementary to TIP127 1.5MAX a3 |
-
a76
g .
254 254 g
o L
=l 9 T =
- 5
©
MAXIMUM RATINGS (Ta=25°C) o
- 1. BASE
CHARACTERISTIC SYMBQL RATING UNIT 2. COLLECTOR (HEAT SINK)
3. EMITTER
Collector—~Base Voltage VeBo 100 \
- JEDEC TO—220AB
Collector-Emitter Voltage VCEO 100 V |[E1a7 S5C—26
Emitter-Base Voltage VEBO 5 v TOSHIBA 2—10A1A
Mounting Kit No. AC75
Collector Current be Ic > A Weight : 1.9g
Pulse Icp 8
Continuous Base Current IB 0.1 A EQUIVALENT CIRCUIT
Collector Power Ta=25°C PC W COLLEOTOR
Dissipation Te=25°C 65
Unclamped Inductive Load
Energy Eg/B 50 mJ
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65~ 150 °C
EMITTER
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.92 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °C/W
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA TIP122
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. |UNIT
Collector-Emitter _ _
Breakdown Voltage VBR(CEO) | Ic=30mA, Tg=0 100 - v
Collector Cut-off Current IcBo V=100V, Ig=0 - - 200 | «A
Collector Cut-off Current IcEo Veg=50V, Ig=0 - - 0.5 | mA
Emitter Cut-off Current IEBO VEB=5V, Ic=0 - - 2 | mA
DC Current Gain brE(1) | VcE=3V, Ic=0.5A 1000 _ _
hrE(2) |Vcg=3V, Ic=3A 1000 - -
Base-Emitter Voltage VBE Veg=3V, Ig=3A - - 2.5 \
Collector-Emitter VeE(sat) (1)| Ic=3A, Ip=12mA - - 2 v
Saturation Voltage
& VeE(sat) (2)| Ic=54, Ip=20mA - - 4
T T4 t Tc=3A 1.5
urn-on Time on - _ - . - us
Switching Time IB1=-Ip2=12mA
Turn-off Time toff VBE (off)=-5V - 8.5 - us
Ryp=10Q

TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA _
0 TECHNICAL DATA Tip122

Ic — VCE . Ic — Ve
6
| | | COMMON EMITTER 1 COMMON EMITTER
= 5 14 | 12 | 10 Tc=25C 2 s o8 Te=100C
~ o ~ 5 0.5
" A s | L o A 0.6_t—1"1
5 . [ . = 0.6 [y . //4/ | 4+ 0.4
- L—
e [AA | T3 9 = [T A =
g 3 ] o oL Z 3_V/ T 0z
5 —T 0.3 g /// L +——T1"T
o
m R s - 2 A== |
S —— Ig=02mA g Ip=01mA
o) — -
201 T E 1
g g
o
0 9 o 0
0 2 4 6 8 10 1% 14 0 2 4 6 8 10 12 14
COLLECTOR-EMITTER VOLTAGE Vgg (V) COLLECTOR-EMITTER VOLTAGE Vog (V)
Ic — VeE
6 hrg — Ic
| [ | | common EmITTER 50000
~ _ o
2 50 | 25 |.20 | Tc=—55C 30000 COMMON EMITTER
~ 5 - T Vog=3V
o A 185 4755 | 25 5
- LA //‘ — <
Y Wl 2.0 10000 N
I3 Y ——
= . 1 — = N
g s —— 14 5 5000 N
: \TY
3 1 L4+ 1.0 & 3000
g 2 // ___._— A E ]
— 6 »
5 - - g 1000
& N || 0.4 o s
3 -—— Ip=0.2mA g >
s} A M
[ o]
0 200
o] 2 4 6 8 10 12 14 0.03 01 03 1 3 10 30
COLLECTOR-EMITTER VOLTAGE Vggp (V) COLLECTOR CURRENT I (A)
v - I
0 CE(sat) c VBE(sat) — Ic
= 5
S COMMON EMITTER
& 5 = 3 COMMON EMITTER
<c;\ Ig/Ip=250 O’;
B> 3 =2 I/ Ip=250
g Al i
-
. E 1 A g o
5 @ —= 3 ﬁ\J 0.5
&% G ;
E;) 05 §> a3 Te=-55C »
T =
D& 03 S&i 11 —1
e 848 o1
e m | <
2% o1 = \ 25
R 2o 005 100
55 005 =™ o3 e
o5 M3 oT 03 0 3 0 ) 0.03 0l 03 1 3 10 30

COLLECTOR CURRENT Ig (A) COLLECTOR CURRENT Ig (A)
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SEMICONDUCTOR

TOSHIBA
0s TECHNICAL DATA TIP122

Ic — VB VeE(sat) — Tec
~ = 10
< | COMMON EMITTER 2 COMMON EMITTER
s /1] P
o L Vog=3V I / 3% s
I 8z
= ¢ l / I g I 3
4 +
=) @O/ ). ©
3 S ZRE N _
] S - |5 IN2 I Ip=20mA, Ig=5A
5 ~ ofl & ) \\ L
9] o, R /I =0 3 ~ T
Ela
9 2 © 12 —1 3 [
o &’/ / o -
& / IS} 2 [ ]
=] ) g 05 1
a1 SXT)
8 / E
o 4 a4
0 [oNe)
0 04 08 1.2 16 20 24 28 o> 02
s : - s s -80 -40 0 40 80 120 160
BASE-EMITTER VOLTAGE Vgg (V) CASE TEMPERATURE Tc (°C)
Veg — Tc 2 Ig — L (UNCLAMPED INDUCTIVE LOAD)
I~ S 20
2 .0 sole_ogvaTTER o Voo =20V
4 CE= o 10 Rppz = 100Q
> a2 S Tc=25C
& E 5 see Figure 2
E 5 SUIII NN
5 24 3 W T L
o 9 o B |
> — —— a 50Q
PV ESSSSS Wl Rl : I
- = ™N
£ L T g 1
= 1 3 ©
Foos 1 z
% 5 05
< I o}
S < 03
-80 -40 0 40 80 120 160 = 1 3 10 30 100
CASE TEMPERATURE Tc (°C) UNCLAMPED INDUCTIVE LOAD L (mH)
Pg — Tc Pg - Ta
70 35
& ~ Ren (j-c) < L9RC/W & Rip (j-a) S625C/W
&~ 60 I & a0
2 \\\ %5
=
Al 50 N A 2.5
o O "
8 n? \\\ O A
B 40 N B2z 20 <
82 N S2
2% 3 N 2% 15 I
g N g * N
own 8 g o
ow 20 1.
[ \ =
[=]
E Z 10 SE 05
] § \ =} = A
38 = h
0 0
0 2 40 60 8 100 120 140 160 0O 20 40 60 30 100 120 140 160
CASE TEMPERATURE Tc (°C) AMBIENT (Free-Air) TEMPERATURE Ta (C)
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SEMICONDUCTOR

TOSHIBA TiPl22
TECHNICAL DATA

SAFE OPERATING AREA

“C T T
10FI; MAX, (PULSED)x
~
- s = .
N F 10 Max. (contInuous)  N\’o)
’_(‘) 5 N\ | \ <
3 N b
s 2% \
(<}
: i
=) d‘.(\o
o 1 ¢
o ]
[} T L
5 05 % SINGLE NONREPETITIVE
& PULSE Tc=25C
2 osf
° | CURVES MUST BE DERATED
LINEARLY WITH INCREASE
IN TEMPERATURE,
Ql 1 L1 1 11111 1 1 I

1 3 10 30 100
COLLECTOR-EMITTER VOLTAGE Vog (V)

Ip
MONITOR
VeE
MONITOR I 0%
B 10% 907 Ip1
VIN © Ipz
(PULSE) t
a ton ; toff
o
W
90%
= Vi
= CE  10%
-Vpp Voo=30V

(A) The VIN waveform is obtained by using amplifier circuit and the signal source
is supplied by generator with the following characteristics:
tr,tf <15ns, ty=20#s, Du <17%
(B) VIN, RBB1 and Rpp2 are varied to obtain desired base current levels.

Figure 1. SWITCHING TIME MEASUREMENT CIRCUIT

Ic,VCR 1A
Vin fBB1 —© MONITOR I
(PULSE) N g o
o
—
I L=100mH
2 VCER(SUS)
5 VeE
20V
Vog=20V
o VeE(sat)

Input pulse width is increased until Icp=1A.

Figure 2. INDUCTIVE LOAD SWITCHING TEST
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SEMICONDUCTOR
TOSHIBA . iNicAL DATA

TOSHIBA TRANSISTOR
TIP125
SILICON PNP TRIPLE DIFFUSED TYPE

HIGH POWER SWITCHING APPLICATIONS.

(DARLINGTON POWER)

INDUSTRIAL APPLICATIONS
Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD 10.3MAX. £36+02
DRIVE APPLICATIONS.
bl d . 1
v ]
~
FEATURES: ) 5
. High Collector Power Dissipation : Pg=65W @Tc=25°C 3 lj
. High Collector Current : Ig(pc)=-5A(Max.) 2 "
. High DC Current Gain: hpp=1000(Min.) @Vgg=-3V, Ig=-3A S E
. Complementary to TIP120 1.5MAX % |
a6
u
254 254 S
L
@| © b
0|3 ]
-~ i
b 1-2-3-]
©
MAXIMUM RATINGS (Ta=25°C) 1. BASE :
CHARACTERISTIC SYMBOL RATING UNIT 2 COLLECTOR (HEAT SINK)
- 3 EMITTER
Collector-Base Voltage VeBo -60
- v JEDEC TO—-220AB
Collector-Emitter Voltage CEO -60 EIAT sc—a6
Emitter-Base Voltage VEBO -5 TOSHIBA 2—10A1A
- Mounting Kit No. AC75
Collector Current De fc 5 A Welilght g 1.9g
Pulse Icp -8
Continuous Base Current IB -0.1 A EQUIVALENT CIRCUIT
° COLLECTOR
Collector Power Ta=25°C 2
Dissipation Pc W
Te=25°C 65
Unclamped Inductive Load
Energy Eg/B 50 mJ
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -65~150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.92 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °C/w
Maximum Lead Temperature for Soldering T °c
Purposes (3.2mm from case for 10 seconds) L 260

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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rosHiga SEMICONDUCTOR R
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.|UNIT
Collector-Emitter _
Breakdown Voltage VBR(CEO) | Ic=-30mA, 1p=0 60 B v
Collector Cut-off Current Icro Vep=-60V, Ig=0 - - |-200 | xA
Collector Cut-off Current Icko Vcg=-30V, Ip=0 - - |-0.5| mA
Emitter Cut-off Current IEBO VEB=-5V, Ic=0 - - -2 | mA
DC Current Gain hre(1) | Vcg=-3V, Ic=-0.5A 1000 - -
hre(2) | Vce=-3V, Ic=-3A 1000 - -
Base-Emitter Voltage VBE Veg=-3V, Ic=-3A - - |-2.5 v
Collector-Emitter VeE(sat) ()] Ic =-3A, Ip=-12mA - - -2 v
Saturation Voltage VCE(sat) (2)| Tc=-5A, Ip=-20mA - - -4
Turn-on Time ton IC=:3A _ - 1.5 - S
Switching Time Ig1=-Ip2=-12mA
Turn-off Time toff VBE (of£)=5V - 8.5 - us
R1=10Q

TOSHIBA CORPORATION
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SEMICONDUCTOR

A
TOSHIB TECHNICAL DATA TIP125

Ic — Veog . Ic — Ver
—6 —
1] | | comon murTTER | COMMON EMITTER
~ Tc=25C > 25 Tc=1007C
S s 301 -25 I -5
g — —2.0 I / - 04// —-1.5
o
< A T +—"T-15 <, pZ o= Y
4 - "
g ol -0 £ ’ ] —a6 |
= -
=] - ] B // | —1 |
B -5 3 4 [ +— 04
5 / —06 =3 I9 P L ——1
3} 3} -
Lt 1 l
o —04 T -2
B 2 — — e —0.2
g —t1T"] _o3 | g —
2 —T T Ig=-01lmA
SRR I B e Ip——ozma - é 1 B 4
o =
o o
. 1] . [T] ]
0o -2 -4 -6 -8 -10 -12 -la 6o 2 = -6 -8 -10 -1z -4
COLLECTOR-EMITTER VOLTAGE Vog (V) COLLECTOR-EMITTER VOLTAGE Vg (V)
- Ic — VcE 10000 hpg — Ic
| ] [comvon mmrTTER — COMMON
o Te=-55C
N —89 5000 30 N[ EMITTER
=50 |t — 4.0 & . ,»Q P \ N
;—Ln) ot fy 3000 ///4 | M \ | Veg=-3V
- “ ] |30 o [~ fzfa,(
& | 1 A
g — _zlo E 4 A e ] q
- 1] i 3 e A \
5 1000 — v
&) 4// 114 ; ,/
=T | _ =] 7
§ = =1 10 5 500
5 Lt—TT| T 5 \
&} ip=—06ma | © a0
8 -1 2 / ¥
8 - | \
Q
0 ! \
0 -2 —4 -6 -8 -10 -12 -—l4 100 o n s N
COLLECTOR—EMITTER VOLTAGE Vg (V) -
COLLECTOR CURRENT Ig (A)
Vee(sat) — Ic
—20 - _ 1
z COMMON EMITTER o BE(sat) c
‘;A -10 Ig/ Ip= 250 - COMMON EMITTER
~
55 S5 o 1o/ Ig= 250
ER e
@3 Y g%
58 - ‘ A
[l wn
E ]
S RS =557 |
&|] L Te=—55C E _ Tc=-55T —
- I EEEEE
5 s I e BN
58 — 25 = B2 1 S
B= -05F 15, =25 —— 100
a3 <O
9% _gg [ 22 _os 1
©> 701 —as 1 3 ~10 =01 0.3 —-1 -3 -10
COLLECTOR CURRENT I (A) COLLECTOR CURRENT Ig (A)
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA TiP125

Ic — VB Ver(sat) — Tc
—6 —10
COMMON EMITTER § COMMON EMITTER
~
< 5} vog=-3V g -5
3 -5t Vem 7 P T
== T T T
2 Y/ g~ -3 Ig=-54
—4 =- c=-
. / ro:: Ip 20mA —
E i g -1z -3
O B @
g S o o aE -1 2 I
8 S @ g o - -~ -1
°© //“’/ &f 7 =S
o -2 !
S & ¥ _as
8 4 / 22
g /17 55
o o O
o5& —02
T80 —40 0 40 80 120 160 200

[}
0 —-04 -08 -12 —-16 —20 —24 —28

CASE TEMPERATURE Tc (C)
BASE-EMITTER VOLTAGE Vgg (V)

Ic - L (UNCLAMPED INDUCTIVE LOAD)

<
Vg — Tc ~ 7
2 40 ° Vo =- 20V
% comﬁon EMITTER e 10 Rppg=100Q
= Veg=-3V z Te=25TC
—3% I I l B _s gee Figure 2
g 5
o
g - M. & [T
B —24 Iop=-5A - M
& 2. [ ~—— o} g 3 S T TT
2 — 5 20,
Lol e L -z % ‘\i
A R SuEys : il
& ] 5 1
E e~
g —0.8 E
& g -as
w
) E -03
—80 —40 0 40 80 120 160 1 3 10 30 100
CASE TEMPERATURE Tc (C) UNCLAMPED INDUCTIVE LOAD L (mH)
Pg — Tc Po — Ta
70 25
~ Rgh(j-c )<L92C/W & Rgn( j-a) <625C/W
o 60 N 52 30
o~ Y, Q=
& A A
g N 3
E 50 N oK 25
= O N (&}
s N 2}
40 N D= 2.0
B N S8 D
o o \ Z B
’g: A\ ;a 15 I~
% N Z N
[=a \ O w
37 OB 10
on N EQ
H N
E"* 10 .%E 05
1
ég o = S
0
A 0 20 40 60 80 100 120 140 160 O 2 40 60 80 100 120 140 160
CASE TEMPERATURE Tc (°C) AMBIENT (Free-Air) TEMPERATURE Ta (C)
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SEMICONDUCTOR

TIP125
TOSHIBA TECHNICAL DATA

SAFE OPERATING AREA

CTTTTIm
—10} I MaAX. (PULSED)*
o) —r—t T <
~ _[ Ic MAX,(CONTINUOUS) [ L
o T ~ ¥
s N
B o\
x 2%
5 A
© ‘Yﬁ
=3 S A
SR [a) A =
o |
8 L T
§ —O5[ % SINGLE NONREPETITIVE
a3 PULSE Tc=25C
5 —o3f
o | CURVES MUST BE DERATED
LINEARLY WITH INCREASE
IN TEMPERATURE,
_0.1 1 L4 1l 1 1 1
-1 -3 -10 —30 —100
COLLECTOR-EMITTER VOLTAGE Vgg (V)
Ip
MONITOR
Ve )
MONITOR Ip2
Rpp1 ] —
~VIN o AW © 0 N Y2 Ip1
(PULSE) g ton toff
Py m —
n; o'.‘._.' v, 1o% %
CE 90%
vt A
VBB Vee=—30v

(A) The VIN waveform is obtained by using amplifier circuit and the signal source
is supplied by genetrator with the following characteristics:
tr,tf <15ns, ty=20ss, Du <17
(B) -VIN, RBBl and RBB2 are varied to obtain desired base current levels.

Figure 1. SWITCHING TIME MEASUREMENT CIRCUIT

Ic,VeE
—VIN © yon1TOR Ic

(PULSE) a —-1A
8
n VeE(sat)
gx L=100mH 7 —20v
2]
-4 Ve

Vgg=—20V VoER(8US)

Input pulse width is increased until Icp=-1A.
Figure 2. INDUCTIVE LOAD SWITCHING TEST
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SEMICONDUCTOR TOSHIBA TRANSISTOR

TIP126

TECHNICAL DATA SILICON PNP TRIPLE DIFFUSED TYPE
(DARLINGTON POWER)

TOSHIBA

INDUSTRIAL APPLICATIONS
HIGH POWER SWITCHING APPLICATIONS. Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE AND INDUCTIVE LOAD
10.3MAX, @36+0.2
DRIVE APPLICATIONS.
w2l T
FEATURES: d 5l 3
. High Collector Power Dissipation : Pg=65W @Tc=25°C E
. High Collector Current ¢ Ic(pc)=-5A(Max.)
. High DC Current Gain : hpg=1000(Min.) @Vgg=-3V, Ic=-3A f,
. Complementary to TIP121 § ]
1
254 254 3
o 9
N
3
A —+-1 -'gxzjl
©
MAXIMUM RATINGS (Ta=25°C) L ase .
CHARACTERISTIC SYMBOL RATING UNIT 2. COLLECTOR (HEAT SINK)
3 EMITTER
Collector-Base Voltage VeBo -80 v
JEDEC TO—220AB
Collector-Emitter Voltage VcEO —-80 v Y S0-26
Emitter-Base Voltage VEBO -5 v TOSHIBA 2—10A14
Collector Current be Ic - A ‘;(e“imliin% IF; No. ACT5
Pulse Icp -8 gnt : 1-78
Continuous Base Current Ip -0.1 A EQUIVALENT CIRCUIT
Collector Power Ta=25°C 2 COLLECTOR
Dissipation ke W
| Tc=25°C 65
Unclamped Inductive Load
Energy Es/B 50 mJ
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -65~150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.92 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °C/W
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR Coiae
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. |UNIT
v v mero) [t 10 | w0 | - | - | v
Collector Cut-off Current IcBo Vcp=-80V, Ig=0 - - |-200 | uA
Collector Cut-off Current Icro Veg=-40V, Ig=0 - - |-0.5 | mA
Emitter Cut-off Current IEBO VEB=-5V, Ic=0 - - -2 | mA
DC Current Gain hFE(1) VeE=-3V, Ic=-0.5A 1000 — _
hrE(2) VeE=-3V, Ic=-3A 1000 - -
Base-Emitter Voltage VBE VgE=-3V, Icg=-3A - - -2.5 '
Collecth—Emitter VCE(sat) (1)| Ic=-3A, Ip=-12mA - - -2 v
Saturation Voltage VCE(sat) (2)| Tc=—5A, Ip=-20ma _ _ 4
Turn-on Time ton Tc=-3a - 1.5 - s
Switching Time Ip1=-Tp2=-12mA
Turn-off Time toff Xiz{gg)‘sv - 8.5 - s

TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA TiPl26
TECHNICAL DATA

Ic — Veom Ic — Ve
-6 -6
| [ T common murrrer ~ | COMMON EMITTER
< . -30 | -25| Te=25C SO -2.5 Te =100T
o [ 4 -20] o 420l -15
— -t _ - L
s /K/ 1] 15 -4 // .~ =T -ll‘o
= | ] e ~1.0 > / ol ~06 —
g . —— I E . // ——— 06
-z i - 4
8 / -06 3 /. - 04
1 -1
5' -2 ] 04 L ‘g -2
% Lt _a3 k— § - | -0.2
] < - Ip=-01mA
5 T Ip=-02mA 7| 5 1 L
[} R ' [} ||
. o T . [T T
0 -2 -4 -6 -8 -10 -12 -la 0 -2 -4 -6 -8 -10 -12 -14
COLLECTOR-EMITTER VOLTAGE Vg (V) COLLECTOR-EMITTER VOLTAGE Vg (V)
Ic — Vce hyg — Ig
-6 10000, —
[ COMMON EMITTER 1
= — 551 i C OMMON
< -60 Tc=-55C C
- . 5000
\; 5 =T %5 =5 . — 4 AN EMITTER
B 7 e pr—
- 1 |_}— -3.0 <& 3000t Qg/ %@/r A Vog=-3V
. R
g Y| Z / [
ol |t -2.0 3 / e ’r/‘\
5 _a S o AN
B L+ L -14 o, 1000—+ X
m T -1.0 g 7~
o -2 E 500 -
£ - I &
] Ip=-06mA ol Y
a -1 <]
e - | a /
0 9 \
0 -2 -4 -6 -8 -1 -12 -1 100
COLLECTOR-EMITTER VOLTAGE Vgg (V) -0l -0.3 -1 -3 -10
COLLECTOR CURRENT Ig (A)
Ver(sat) — Ic
-20
Z —_
S COMMON EMITTER 2 VBE(sat) — Ic
5 - -
g " Lo/ Ip=250 = COMMON EMITTER
~ T
g% n 522 1o Ig/Ip=250
3% - P
> ) £
5 s -3 1 < @ -5
82 7/ -1
g8 gD -o
. ¥
Z> Tom 55T A g | Tc=-55C
-1 T ——
o + = & | T
88 = _zorH I S |25 L]
3 asf= 100 w2
aa 25 — 100
S2 _us [ ™ os LI
=01 =03 -1 -3 -10 -0.1 -0.3 -1 -3 -10
COLLECTOR CURRENT Ig (A) COLLECTOR CURRENT Ig (A)
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SEMICONDUCTOR

IBA TIP126
TOSH TECHNICAL DATA

Ic — VBE VcE(sat) — Tc
i -10
=
2 - COMMON EMITTER S COMMON EMITTER
S s} veg=-3V ! 5
et 7 g P
B> -3 =
> Ic=-5A
- 7’/ av Ip=-20ma| °©
F4 KoL -
g e g g -12 3
m -3 S o !
=3 [} o[ © H B -]
[S] ~NALOf o = O 2 -1
A 4s
5 _g K |
S & o
5 / S 08
[o R o}
< A /] 52
[ =]
o =
3 / 28 aa
©> “-g0 -40 o0 40 80 120 160 200

0
0 -04 -08 -12 -16 -20 -24 -28
BASE-EMITTER VOLTAGE Vgg (V)

CASE TEMPERATURE Tc (°C)

Ic - L (UNCLAMPED INDUCTIVE LOAD)

Vee — Tc N -20
= -0 > Veg=-20V
a COMMON EMITTER H ~10 Rpp=100Q
@ Vog=-3V & Tc=25C
> -32 ] < i
[ l l ® _e see Figure 2
& = 5
2 8 T
R = Io=-s4 . s SooT
5 - —_—= S N,
> 4 s -3 S ‘\\
-16 ~—] —— 2 g
- ™~
: =T 1 Il
& —~ 18]
= o
,5 -0.8 = o
= % -0
% 0o M -03
) -80 -40 [¢] 40 80 120 160 g 1 3 10 20 100
CASE TEMPERATURE Tc () UNCLAMPED INDUCTIVE LOAD L (mH)
Pc — Tc Pg — Ta
70 35
o o . o
S ~ Rep(j-c)= 192G/ W = Rin(j-a) <625C/W
& N &~
o~ 60 N 5= 30
HE N 504
~ A
g o 50 \‘ »Oln? 2.5
o A \\\ o
0
8 % 40 g z 20
o0 D
DH A =g
a i 30 N E s 1.5
Y g2 S
o w <
©% 20 AN % 10 N
E A =Aa
=
o S
S 10 8 os
%8 NE
Ehe o, 38 o A
o] 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
CASE TEMPERATURE Tc (C) AMBIENT (Free-Air) TEMPERATURE Ta (C)
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA TiP126

SAFE OPERATING AREA

1T T
_10k Ic MAX (PULSED)
~ @
3 F e =
=z E Ic MaX. (CONTINUOUS) [—R\©O
5} S| TN AN
S ]
s 2N
=
g 2% N
: e
[T %., S
= Lo
o — 1
[
% -05[ % SINGLE NONREPETITIVE
PULSE Tc =251
8 —odl c C
8 CURVES MUST BE DERATED
I LINEARLY WITH INCREASE
IN TEMPERATURE
_O.l 1 1 L1l 1 1 1
) -3 -10 -0 ~100

COLLECTOR-EMITTER VOLTAGE Vgg (V)

Ip MONITOR
Ve X
MONITOR Ip2
I —
v ) 10 % / Ip1
“Vin {
(PULSE) e} ton N toff
2 8 s
I 10
& a
o v 0
Vog=-30V CE

(A) The VIN waveform is obtained by using amplifier circuit and the signal source
is supplied by generator with the following characteristics:
tr,tf <l5ns, twy=20gs, Du<17

(B) -VIN, RBB1 and RpB2 are varied to obtain desired base current levels.

Figure 1. SWITCHING TIME MEASUREMENT CIRCUIT

— 0

Ic: Veg 1
. © MoNITOR ¢
IN 3 1a
(PULSE) 3
o
i VeE(sat)
'é L=100mH Vog — ~20V
o
3
v
Voo=-20V CER(SUS)

Input pulse width is increased until Icp=-1A.

Figure 2. INDUCTIVE LOAD SWITCHING TEST
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

HIGH POWER SWITCHING APPLICATIONS.

TOSHIBA TRANSISTOR

TIP127

SILICON PNP TRIPLE DIFFUSED TYPE
(DARLINGTON POWER)

INDUSTRIAL APPLICATIONS
Unit in mm

HAMMER DRIVE, PULSE MOTOR DRIVE
10.3MAX, Z36+02
AND INDUCTIVE LOAD DRIVE APPLICATIONS. -
b =
FEATURES: of 3
L)
. High Collector Power Dissipation : Pg=65W @Tc=25°C <
. High Collector Current Ic(pc)=-5A(Max.) 5 l
. High DC Current Gain : hpg=1000(Min.) @Vgcg=-3V, Ic=-3A % | =
& )
. Complementary to TIP122 3
1.5MAX, o
|
>
254 254 g
HE &
—~ P
1-2-3
&
MAXIMUM RATINGS (Ta=25°C)
1. BASE
CHARACTERISTIC SYMBOL RATING UNIT 2. COLLECTOR (HEAT SINK)
Coll Base Voltage VcBo & EVITTER
ollector-Base To7tas ¢ -100 v JEDEC TO-220AB
Collector-Emitter Voltage VeEOo -100 \Y EIAJ SC—46
Emitter-Base Voltage VEBO -5 \Y TOSHIBA 2—10A1A
- Mounting Kit No. AC75
Collector Current bc Ic > A Weight g 1.9g
Pulse Icp -8
Continuous Base Current IB -0.1 A EQUIVALENT CIRCUIT
Collector Power Ta=25°C Pe 2 W COLLECTOR
Dissipation Te=25°C 65 Fm—m————— ___-.I
i
- BASE O— 1 1
gnclamped Inductive Load ES/B 50 nJ ' .
nergy l 1
Junction Temperature Tj 150 °c : '
LN DU |
Storage Temperature Range Tstg -65~150 °C
EMITTER
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth (§-c) 1.92 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 62.5 °C/W
Maximum Lead Temperature for Soldering T 260 °c
Purposes (3.2mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA TiP127
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. [UNIT
Collector-Emitter _ _ _ _ _
Breakdown Voltage VBR(CEO) |Ic=-30mA, Ip=0 100 v
Collector Cut-off Current Icpo Vep=-100V, Ig=0 - - |-200 | A
Collector Cut-off Current Icko Veg=-50V, Ip=0 - - |-0.5 | ma
Emitter Cut-off Current IEBO VEB=-5V, Ic=0 - - -2 | mA
DC Current Gain hFE(1) | VeE=-3V, Tc=-0.5A 1000 | - -

hre(2) |VceE=-3V, Ic=-3A 1000 - -

Base-Emitter Voltage VBE Veg=-3V, Ic=-3A - - |-2.5 v
Collector-Emitter VCE(sat) (1) Ic=-3A, Ip=-12mA - - -2 v
Saturation Voltage

& VCE(sat) (2)} Ic=-5A, Ip=-20mA - - -4

. Ic=-3A

Turn-on Time ton _ _ - 1.5 - »s
Switching Time ;[,Bl_ 132—5$2mA

Turn—off Time|  toff Rif{gg)' - |85 ] - |as

TOSHIBA CORPORATION
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SEMICONDUCTOR TiP127

TOSHIBA
TECHNICAL DATA

Ic — Vg Ic — Ver
-6 -6
[ [T ] common murrrer | COMMON EMITTER
= -30| -25| Te=25C < . -2.5 Tc=100C
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e [ COMMON EMITTER 10000 = i
- v o -85 — COMMON
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S -5 — — 5000 <° AN
° =5 b—1t. -4.0 & _—%» 7] I NQ Vog=-3V
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; -4 ~ L1 ] - / /' .
2 sl [ I 3—1-=0 E L0 —V“\\
§ jEms = o 1000— v
- _ Z
g -2 f A1 1.0 =5}
& O — T ] E 500
il Ip=-06mA © A
j -1 © / A\l
3 - | A
o
o 0
0 -2 -4 -6 -8 -10 -1z -1 100 \

-01 -0.3 -1 -3 -10

COLLECTOR-EMITTER VOLTAGE Vgy (V)
COLLECTOR CURRENT Ig (A)

Vee(sat) — Ic

-20
§ COMMON EMITTER VBE(sat) — Ig
e Ig/ Ig=250 —=0
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SEMICONDUCTOR | TiP127

TECHNICAL DATA

TOSHIBA
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TosHiga SEMCONDUCTOR Ceias
TECHNICAL DATA

SAFE OPERATING AREA

CTTTTTm
-10F Ig MAX.(PULSED) X
= e Yy
N E 1 Max. (conTINUOUS)  [INO.
o -5 —d N\ #
- N
-3 2
g o\
%
E ) %\
N\ 7.
= B
©o -1 0\.\»0
o )
8 1 n
% -05[ % SINGLE NONREPETITIVE
3 -as PULSE Tc=25C
o | CURVES MUST BE DERATED
LINEARLY WITH INCREASE
IN TEMPERATURE
—01 SRRt TR
) -3 -10. -30 -100

COLLECTOR-EMITTER VOLTAGE Vgg (V)

Ip MONITOR
VeE o
MONITOR Ipg
9 Is “7‘1 —
~Viy 10%N_g0 Im
(PULSE) g ton tors
N S Zon | -
m 1]
E I 10%
o 90%
Veo=—30V VcE

(A) The ViyN waveform is obtained by using amplifier circuit and the signal source
is supplied by generator with the following characteristics:
tr,tf <15ns, ty=20ps, Du<1%

(B) -VIN, Rpl and RpB2 are varied to obtain desired base current levels.
Figure 1. SWITCHING TIME MEASUREMENT CIRCUIT

TUT
Fr—-====-=-- H Ig, V o
R | ' C» YCE 1
Vix mot ! ' © yon1r0R ¢
! ! —1A
( PULSE) g N 1
in ! ! v VeE(sat)
"'g | J' L=100mH CE__r et
| U UG U U [
&
Vog=-20V VcER(SUS)

Input pulse width is increased until Igp=-1A.

Figure 2. INDUCTIVE LOAD SWITCHING TEST
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

TOSHIBA FIELD EFFECT TRANSISTOR
YTF150
SILICON N CHANNEL MOS TYPE
(T -MOS)

INDUSTRIAL APPLICATIONS
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. . 50 x
> ] H
FEATURES: : I‘Fﬂ"—“’“‘a g a
. Low Drain-Source ON Resistance : Rpg(oN)=0.045Q(Typ.) i - [ ; ﬁjﬂ
. High Forward Transfer Admittance : |Yfs|= 11S (Typ.) ﬁLs '
. Low Leakage Current : Iggg=+100nA(Max.) @ Vgg=20V
[olod
IDss= 250uA(Max.) @ VDS=1OOV i?
302+02 Q
. Enhancement-Mode : V¢n=2.0n4.0V @ Vpg=Vgg,Ip=250uA 4
169+024
¢4.0:ggg g: Ny
MAXIMUM RATINGS (Ta=25°C) . ;T_[g,d 3
o |9
CHARACTERISTIC SYMBOL RATING UNIT =1 $
Drain-Source Voltage VDSX 100 v
Drain-Gate Voltage (Rgg=1MQ vV v
ge (Rgg=1M2) DGR 100 L oatE
Gate-Source -Voltage Vgss +20 v 2. SOURCE
DC(Tc=25°C) | 1Ip 40 DRATH (CASE)
JEDEC TO-204AE/TO0~
Drain Current | DC(Tc=100°C) Ip 25 A ETAT /10-3
Pulse Ipp 160 TOSHIBA
Inductive Current (Clamped) Irp 160 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 150 "
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 0.83 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF150

TOSHIBA
0s TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.| MAX. {UNIT
Gate Leakage Current Igss V=120V, Vpg=0V - - |£100 | nA
Vpg=100V,Vgg=0V,Tc=25°C | - - | 250 | ua
Drain Cut-off Current Ipss
Vpg=80V ,Vgg=0V,Tc=125°C| - - 1000 | wA
Drain-Source Breakdown Voltage | V(pr)ypss | Ip=250uA, VGg=0V 100 - - v
Gate Threshold Voltage Vin Vps=Vgs, Ip=250uA 2.0 - 4.0 %
Forward Transfer Admittance |Y£s| | Vpg=10V, Ip=20A 9 11 - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 40 - - A
Drain-Source ON Resistance Rps(on) | Ip=20A , Vgs=10V - |0.045}0.055} €
Drain-Source ON Voltage Vps(on) | Ip=40A , Vgs=10V - 2.0 v
Input Capacitance Ciss - 3000] pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 500 pF
Output Capacitance Coss - 1500 pF
Rise Time. tr IOVJ—L Vi ID-::OAVOUT - 100 | ns
Turn-on Time ton 0 = Q - 135 | ns
Switching Time Fall Time tf 1.6:15 3 = - 100 | ns
VIN:tr,tf<Sns ~ VDD=24V
Turn-off Time toff |D.UsIZ (Zout=479) - 225 | ns
'{ggil-gzz:cgh;iﬁz Gate-Drain) Qg Ves=10V, Ip=50A, - 63 | 120 | nC
Gate Source Charge Qs Vpg=80V - 27 - nC
Gate-Drain ("Miller") Charge Qod - 36 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 40 A
Pulse Source Current Igp —_ - - 160 A
Diode Forward Voltage Vgp Ig=40A , Vgg=0V, Tc=25°C| - - 2.5V
Reverse Recovery Time trp Tj=150°C, Ip=404, - 600 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.3 - KC
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TOSHIBA

SEMICONDUCTOR

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

TOSHIBA FIELD EFFECT TRANSISTOR

YTF151

TECHNICAL DATA SILICON N CHANNEL MOS TYPE

(T -MOS)

INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in oo
DRIVE APPLICATIONS. e~
3 210ux | 3 a2
FEATURES: 3 [;’ A EE
. Low Drain-Source ON Resistance : RDS(QN)so.OASQ(Typ.) = - [ [ qu
. High Forward Transfer Admittance : |Yfs|= 11S (Typ.) sis | ‘
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=120V
ar
Ipss= 250uA(Max.) @ Vpg=6GV ot
3aztaz Q
. Enhancement-Mode : V¢p=2.0n4.0V @ Vpg=Vgg,Ip=250uA sl
169+aza|
&N .
NN |
MAXIMUM RATINGS (Ta=25°C) . ;T:I‘i‘.’ 3
=3
CHARACTERISTIC SYMBOL RATING UNIT g N
Drain-Source Voltage Vpsx 60 v
Drain-Gate Volt Rgs=1MQ \ v
rain-Gate Voltage (Rgg ) DGR 60 L oatE
Gate-Source Voltage Vgss +20 v 2 SOURCE
DC(Te=25°C) I 70 DRAIN (CASE)
. JEDEC T0-204AE/TO-3
Drain Current | DC(Tc=100°C) Ip 25 A EIAT
Pulse Ipp 160 TOSHIBA
Inductive Current (Clamped) Irp 160 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 150 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg | -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 0.83 °C/W
Thermal Resistance, Junction to Ambient Rth( j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 oc
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF151

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. {UNIT
Gate Leakage Current Igss Vgs=%20V, Vpg=0V - - |*100 | nA
Vpg=60V ,Vgg=0V,Tc=25°C - - 250 | WA
Drain Cut-off Current Ipsg DS : G5
Vpg=48V ,Vgg=0V,Tc=125°C| - - 1000 | uA
Drain-Source Breakdown Voltage | V(pRr)pss | Ip=250uA, Vgg=0V 60 - - v
Gate Threshold Voltage Ven Vpg=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |YEs| | Vpg=l0V, Ip=20A 9 11 - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 40 - - A
Drain-Source ON Resistance Rps(on) | Ip=20A , Vgs=10V - ]0.045]0.055) @
Drain-Source ON Voltage Vps(oN) | Ip=40A , Vgs=10V - 2.0 v
Input Capacitance Ciss - 3000} pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 500} pF
Output Capacitance Coss 1 - 1500} pF
Rise Time t Ip=20A -
r 10V Vy Dc: VouT 100 | ns
Turn-on Time ton O—H- = S - 135 | ns
Switching Time T - ~ -
Fall Time tf 10us & VO 24V - 100 | ns
. VIN:tr,tf<5ns ~ VDD=
Turn-off Time Loff |D.Us1Z (Zout=47Q) - 225 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain)] %  |vgs=10v, Ip=s0a, - | 63]120|nC
Gate Source Charge Qos Vpg=48V - 27 - nC
Gate-Drain ("Miller") Charge Qpq - 36 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |JUNIT
Contiﬁuous Source Current Ig —_— - - 40 A
Pulse Source Current Igp —_ - - 160 A
Diode Forward Voltage Vsp Ig=40A , Vgg=0V, Tc=25°C{ - - 2.5 v
Reverse Recovery Time trr Tj=150°C, Ip=40A, - 600 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.3 - LC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF152

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(7-M0S)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm

DRIVE APPLICATIONS.

FEATURES:

. Low Drain-Source ON Resistance : Rpg(QN)=0.06Q (Typ.)

. High Forward Transfer Admittance : |Yfs|=11S  (Typ.)

. Low Leakage Current : Iggg=+100nA(Max.) @ Vgg=+20V -
Ipss= 250uA(Max.) @ Vpg=100V 3

. Enhancement-Mode : Vip=2.0n4.0V @ Vpg=Vgg,Ip=250uA

28 MAX
LQ.‘)MAX

33 MAX

"
MAXIMUM RATINGS (Ta=25°C) ]
Q
CHARACTERISTIC SYMBOL RATING UNIT o
Drain-Source Voltage Vpsx 100 \
Drain-Gate Voltage (Rpg=1MQ Vi 100 v
ge (Res ) DGR 1 GATE
Gate-Source Voltage Vess +20 v 2 SOURCE
DC(Te=25°C) | Ip 33 DRATN (cAs®)
JEDEC TO-204AE/TO-3
Drain Current | DC(Tc=100°C) Ip 20 A TIAJ
Pulse Ipp 132 TOSHIBA
Inductive Current (Clamped) Ip 132 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 150 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tste ~55V150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 0.83 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 o
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTF152

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.] MAX. JUNIT
Gate Leakage Current Igss V=120V, Vpg=0V - - 100 | nA
Drain Cut-off Current Ipss Vps=100V, Vgs=0V,Te=25"C - - 250 | HA

Vpg= 80V, Vgg=0V,Tc=125°C| - - 1000 | wA
Drain-Source Breakdown Voltage |V(BRr)pss | Ip=250uA, Vgg=0V 100 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0 Y
Forward Transfer Admittance |Yfs] | Vpg=10V, Ip=20A 911 - S
On-State Drain Current Ip(on) | Vps=10V, Vgg=10V 33 - - A
Drain-Source ON Resistance Rps(on) | Ip=20A , Vgs=10V - 0.06 |0.08 | &
Drain-Source ON Voltage Vps(on) | Ip=334 , Vgs=10V - 2.2 v
Input Capacitance Ciss - 3000 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 500 | pF
Output Capacitance Coss - 1500 | pF
Rise Time. ty IOVJ—L Vin ID=C_.20A Vour b 100 | ns
Turn-on Time ton 0 = & - 135 | ns
Switching Time Fall Time te 1"0—:15 ':.,' = - 100 | ns
VIN:tr,tf<5ns ~ VDD=24V
Turn-off Time Loff |D.Us1Z (Zout=4.7; - 225 | ns
xiigzﬁicgh;ﬁz Gate-Drain) Qg Vgs=10V, Ip=50A, - 63 120 | nC
Gate Source Charge Qps Vps=80V - 27 - nC
Gate-Drain ("Miller") Charge Qpd - 36 - nC
SOURCLE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 33 A
Pulse Source Current Igp —_ - - 132 A
Diode Forward Voltage Vgp Ig=33A , Vgg=0V, Tc=25°C}| - - ]2.3 v
Reverse Recovery Time trr T3=150°C, Ip=404, - 600 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.3 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF153

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(TT-MOS)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm

DRIVE APPLICATIONS. »d
. <
5 =

FEATURES: 2 g i
0 © ——3

. Low Drain-Source ON Resistance : RDS(ON)=0-069 (Typ.) ] o

. High Forward Transfer Admittance : |Yfs|=11S (Typ.)

. Low Leakage Current : Iggg=%100nA(Max.) @ Vgg=%20V : —

Ipgs= 250uA(Max.) € Vpg=60V <

~

7

3a d

. Enhancement-Mode : V¢=2.0"4.0V @ Vpg=Vgg,Ip=2500A 2202 E

1691024

r | .
& |
MAXIMUM RATINGS (Ta=25°C) . ;ﬂ?pf 3
o o
CHARACTERISTIC SYMBOL RATING UNIT g N
Drain-Source Voltage Vpsx 60 v
Drain-Gate Voltage (Rpg=IMR2 v 60 \Y
ge (Rs=1M2) | VpGR L oatE
Gate-Source Voltage VGss *20 v 2 BOURCE
DC(Te=25°C) | Ip 33 DR“I"T (cASE)
JEDEC 0-204AE/TO-3
Drain Current | DC(Tc=100°C) Ip 20 A STAT
Pulse Ipp 132 TOSHIBA
Inductive Current (Clamped) Ip 132 A Weight : 15.8g
Drain Power Dissipation
(Te=25°C) Pp 150 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °C

THERMAL CHARACTERISTICS

CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 0.83 - °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead 'Temperature for Soldering T 300 °c
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTF153

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP,.] MAX.JUNIT
Gate Leakage Current Igss Vgs=%20V, Vpg=0V - - |*100 | nA
Drain Cut-off Current Ipss YD5=60V_» VG5=OV, Te=257C _ _ 250 v

Vpg=48V ,Vgg=0V,Tc=125°C| - - ]1000 | pa
Drain-Source Breakdown Voltage | V(pRr)pss | Ip=2501A, Vgg=OV 60 - - v
Gate Threshold Voltage Vin Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance [Yfs| | Vpg=10V, Ip=20A 9111 - S
On-State Drain Current Ip(oN) | Vps=10V, Vgs=10V 33 - - A
Drain-Source ON Resistance RDS(ON) Ip=20A, Vgg=10V - 0.06 {0.08 Q
Drain-Source ON Voltage Vps(on) | Ip=33A, Vgs=10V - 2.2 \Y
Input Capacitance Ciss - 3000 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgs=0V, f=1MHz - 500 | pF
Output Capacitance Coss - 1500 | pF
Rise Time ty 10V Vo 1p=20A Vour b 100 | ns
Turn-on Time ton Oﬂ = S - 135 | ns
Switching Timefrao—rre tr 100s 3 - . 100 | ns
VIN:tr,tf<Sns ~ VDD=24V
Turn-off Time toff |D.US1Z (Zout=4.7Q} - 225 | ns
'{g;:i-gzgic(e:h}a’ﬁ: Gate-Drain) Q8 Vgg=10V, Ip=50A, B 63 120 f nC
Gate Source Charge Qs Vpg=48V - 27 - nC
Gate-Drain ("Miller") Charge Qpd - 36 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Continuous Source Current Ig — - - 33 A
Pulse Source Current Igp —_ - - 132 A
Diode Forward Voltage Vsp Ig=33A , Vgg=0V, Tc=25°C| - - 2.3 v
Reverse Recovery Time trr Tj=150°C, Ip=40A, - 600 - ns
Reverse Recovered Charge Qrr dIF/dt=100A/US - 3.3 - ucC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF220

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(7T -MOS)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
INDUSTRIAL APPLICATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm

DRIVE APPLICATIONS.
F2E0MAX. b3
» w| =
FEATURES: P 2LoMmy, | 3 g
) ) 5 . P |
. Low Drain-Source ON Resistance : Rps(on)=0.52 (Typ.) o ; 5
. High Forward Transfer Admittance : |Yfs|=2.5S (Typ.) 14009 ‘ 1
. Low Leakage Current : Iggg=t100nA(Max.) € Vgg=%20V Z10-00¢ §
Ipgs= 250WA(Max.) @ Vpg=200V ?":f:;s
. Enhancement-Mode : Vyy=2.004 .0V @ Vpg=Vgg,Ip=250uA S0z+02 b
1691024 -
+008 .
4.0—015 2 Ly
MAXIMUM RATINGS (Ta=25°C) PR L S IS
oA S
CHARACTERISTIC SYMBOL RATING UNIT 1 g (=
Drain-Source Voltage Vpsx 200 v £400MAX,
Drain-Gate Volt Rgs=1M2 ) 200 v
age (Rgs ) DGR o 1 GATE
Gate-Source Voltage Vgss +20 v 2. SOURCE
DC(Tem25°C) ID S DRAIN (CASE)
) JEDEC TO—204MA/TO-3
Drain C =100°
rain Current | DC(Tc=100°C) Ip 3 A B1a7 To—s, 103
Pulse Ipp 20 TOSHIBA 2-21E1B
Inductive Current (Clamped) Iip 20 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 40 v
Channel Temperature Teh 150 °C
Storage Temperature Range Tste -55%150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.12 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 o
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTF220

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.|] TYP.} MAX. JUNIT
Gate Leakage Current 1Gss Veg=$20V, Vpg=0V - - | %100 | n#
Drain Cut-off Current Ipss Y5~ 200V, Vgs=OV, Te=257C - - 250 | A

Vpg=160V, Vgg=0V,Tc=125°C| - - 11000 | us
Drain-Source Breakdown Voltage | V(gR)pgs | Ip=250u4, Vgg=0V 200 - - v
Gate Threshold Voltage Vih Vps=Vgs» Ip=250uA 2.0 - 4.0 \Y
Forward Transfer Admittance |Yfs| |Vpg=10V, Ip=2.5A 1.3 | 2.5 - S
On-State Drain Current Ipcon) | Vps=10V, Vgs=10V 5 - -
Drain-Source ON Resistance Rps(on) | Ip=2.5A, Vgs=10V - 0.5 | 0.8 Q
Drain-Source ON Voltage Vps(oN) | Ip= 54 » Vgs=10V - 2.7
Input Capacitance Ciss - 600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgs=0V, f=1MHz - 80 | pl
Output Capacitance Coss - 300 | pF
Rise Time.. tr 10V Vix ID=C§.'5°A\’OUT - 60 | ns
Turn-on Time ton Oﬂ = o - 100 | ns
Switching Time Tall Time T IE)TJS =} 3 - 0 —
VIN:tr,tf<Sns . VDD=100V
Turn-of f Time toff |D.Us1Z (Zout=50Q - 160 | ns
r{é::iﬁiﬁi??iﬁi Gate-Drain)] % |veg=10v, Ip-6a, - el B s
Gate Source Charge Qs Vpg=160V - 5 - nC
Gate-Drain ("Miller") Charge Qpd - - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 5 A
Pulse Source Current Igp e - - 20 A
Diode Forward Voltage Vgp Ig=5A , Vgg=0V, Tc=25°C| - - 2.0 v
Reverse Recovery Time trr Tj=150°C, Ip=5A, - 350 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.3 - uC
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

TOSHIBA FIELD EFFECT TRANSISTOR
YTF221

SILICON N CHANNEL MOS-TYPE
(7 -M0S)

INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm
DRIVE APPLICATIONS. T
. F250 MAX, %
FEATURES : 3 ziomx.| 3| &
S e 5 =
. Low Drain-Source ON Resistance : Rpg(on)=0.5Q (Typ.) 3 [ I «
. High Forward Transfer Admittance : |stf=2,5s (Typ.) L;:IOOJ + .
. Low Leakage Current : 1ggg=2100nA(Max.) € Vgg=+20V £10-004
Ipss= 250uA(Max.) @ Vpg=150V §§
. Enhancement-Mode : Vyp=2.004.0V @ Vpg=Vgg,Ip=250uA 302x02 _ b
1691024 -
st | 5
3 J "IN =25° - 3
MAXIMUM RATINGS (Ta=25°C) 1 .eydiz 2
CHARACTERISTIC SYMBOL RATING UNIT 1 g =
Drain-Source Voltage Vpsx 150 | v QOMAX,
Drain-Gate Volt Rgg=1MQ v v
rain-Gate Voltage (Rgg ) DGR 150 L GATE
Gate-Source Voltage Viss +20 v 2. SOURCE
DC(Tc=25°C) Ip ) TRAIR (CA9E)
JEDEC TO-20 -
Drain Current | DC(Tc=100°C) | 1Ip 3 A LMAZTOS
EIAJ TC-3,TB-3
Pulse Ipp 20 TOSHIBA 2-21E1B
Inductive Current (Clamped) Iip 20 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 40 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tsto -55"150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.12 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/wW
Muximum Lead Temperature for Soldering T 300 °oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA rrrezd
TECHNICAL DATA
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.] MAX.JUNIT
Gate Leakage Current Igss Vgs=%20V, Vpg=0V - - +100 | n2
Vpg=150V,Vgg=0V,Tc=25°C | - | - | 250 | ua
Drain Cut-off Current Ipss -
Vpg=120V,Vgg=0V,Te=125°C| - - 1000 | wA
Drain-Source Breakdown Voltage | V(pgr)pss | 1p=250uA, Vgg=0V 150 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0 |V
Forward Transfer Admittance |Yfs| | Vpg=10V, Ip=2.5A 1.3 1 2.5 -
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 5 - -
Drain-Source ON Resistance Rps(on) | Ip=2.5A, Vgs=10V - 0.5 ] 0.8
Drain-Source ON Voltage Vps(oN) | Ip= 5A , Vgs=10V - 2.7 v
Input Capacitance Ciss - 600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 80 | pI'
Output Capacitance Coss - 300 | pF
Rise Timeﬂ tr lOVﬂ Vin ID::;:Z‘SQOUT - 60 | ns
Turn-on Time ton 0 = o - 100 | ns
Switching Time Fall Time tf ]'6:5 uo's (:-7 - 60 | ns
VIN:tr,tf<Sns ” VDD= 75V
Turn-off Time toff |D.Usl% (Zout=509 - 160 | ns
?Siii-giﬁfcﬁhiiﬁi Gate-Drain)] % |vgs=10v, Ip-6a, i I M
Gate Source Charge Qo Vpg=120V - - nC
Gate-Drain ("Miller") Charge Qod - 6 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 5 A
Pulse Source Current Igp — - - 20 A
Diode Forward Voltage Vsp Ig=5A , Vgg=0V, Tc=25°C|} - - 2.0 A
Reverse Recovery Time trr Tj=150°C, Ip=54, - 350 - ns
Reverse Recovered Charge ¢ Qrr dIp/dt=100A/us - 2.3 - uC
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SEMICONDUCTOR
TOSHIBA . . inicaL pATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

YTF

TOSHIBA FIELD EFFECT TRANSISTOR

222

SILICON N CHANNEL MOS TYPE

(7 -MOS)

INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm
DRIVE APPLICATIONS. .
. F250MAX,_ s
. 5 "
FEATURES: S 2LOMAX, sl &
. Low Drain-Source ON Resistance : Rpg(on)=0.8Q (Typ.) ) [ ) &
. High Forward Transfer Admittance : |Yfs|=2,55 (Typ.) l”; + L
+009
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=220V #10-004¢
Ipss= 250uA(Max.) @ Vpg=200V g%
. Enhancement-Mode : Viy=2.04.0V @ Vpg=Vgg,Ip=2500A 302+02 2
1694024 -
+008
40-0Q15 2 L[]
MAXIMUM RATINGS (Ta=25°C) s |2
—_—0 +°|‘ g
CHARACTERISTIC SYMBOL RATING UNIT 1 g =
Drain-Source Voltage Vpsx 200 v L00MAX,
Drain-Gate Voltage (Rgg=1MQ Vpg 200 v
ge (Res=1M2) DGR 1 GATE
Gate-Source Voltage Vess +20 v 2. SOURCE
DC(Tc=25°C) Ip 4 DRAIN (CASE)
Drain Current | DC(Te=100°C) | Ip 2.5 PR Ll T0"E04MATTOS
EIAT TC—3, TB—3
Pulse Ipp 16 TOSHIBA 2-21E1B
Inductive Current (Clamped) Iip 16 A Weight : 15.8g
Drain Power Dissipation
(TC=25°C) PD 40 w
Channel Temperature Teh 150 °C
Storage Temperature Range Tstg -55150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 3.12 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF222

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.] MAX. JUNIT
Gate Leakage Current Igss VGg=20V, Vpg=0V ~ - |*100 | nA
Vpg=200V, Vgg=0V,Tc=25°C - - 250 A
Drain Cut-off Current Ipss DS G5 s
Vps=160V, Vgs=0V,Tc=125°C| - - 1000 [ ua
Drain-Source Breakdown Voltage | V(pRr)pss | Ip=250uA, Vgg=0V 200 - - V
Gate Threshold Voltage Vin Vps=Vgg, Ip=250uA 2.0 - 4.0
Forward Transfer Admittance [Yfs| | Vpg=10V, Ip=2.5A 1.3 2.5 -
On-State Drain Current Ip(on) | Vps=10V, Vgg=10V 4 - -
Drain-Source ON Resistance Rps(on) | Ip=2.5A, Vgg=10V - 0.8 | 1.2
Drain-Source ON Voltage Vps(on) | Ip= 4A . Vgs=10V - 3.5 v
Input Capacitance Ciss - 600 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=IMHz - 80 | prF
Output Capacitance Coss - 300 | pF
Rise Time t Ip=2.5A -
r_liove vy D oVour €0 § re
Turn-on Time ton O-H- S = - 100 | ns
Switching Time - Lad S ~=
Fall Time tf , 10us v — 60 ns
, VIN:tr,tf<5ns ~ VDD=100V
Turn-off Time toff |D.Us1% (Zout=500; - 160 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=6A, - 1 15 | nC
Gate Source Charge Qg5 Vpg=160V - 5 - nC
Gate-Drain ("Miller") Charge Qpd - 6 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 4 A
Pulse Source Current Igp —_ - - 16 A
Diode Forward Voltage Vgp Ig= 4A , Vgg=0V, Tc=25°C| - - 1.8 v
Reverse Recovery Time trr Tj=150°C, Ip=5A, - 350 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.3 - uC
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

TOSHIBA FIELD EFFECT TRANSISTOR
YTF223

SILICON N CHANNEL MOS TYPE
(7 -MOS)

INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm
DRIVE APPLICATIONS. .
. F250 MAX. o]
] | o =
FEATURES: 3 zLomax,| 3l g
. Low Drain-Source ON Resistance : Rpg(on)=0.80 (Typ.) SJ I &
. High Forward Transfer Admittance : |Yfs|=2.5S (Typ.) l-';uog ' el
. Low Leakage Current : Iggg=+100nA(Max.) @ Vgg=%20V £10-G04
Ipss= 250uA(Max.) @ Vpg=150V §§
. Enhancement-Mode : Vyp=2.04,0V @ Vpg=V;g,Ip=250uA SQz:02 3
1691024 -
164.01'&?3 2 L
MAXIMUM RATINGS (Ta=25°C) JR— oo |2
- &) Hog
CHARACTERISTIC SYMBOL RATING UNIT 1 S [«
Drain-Source Voltage Vpsx 150 \ 4QOMAX,
Drain-Gate Voltage (Rgg=1MQ) VDGR 150 \' L GaTE
Gate-Source Voltage Vgss 20 v 2 SOURCE
DC(Tc=25°C) Ip 4 DRAIN (GAsE)
JEDEC — _
Drain Current | DC(Tc=100°C) | Ip 2.5 A TOTEOMA/TOS
EIAJ TC—3,TB-3
Pulse Ipp 16 TOSHIBA 2-21E1B
Inductive Current (Clamped) Ip 16 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 40 v
Channel Temperature Tch 150 °C
Storage» Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.12 °C/w
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is
or otherwise under any patent or patent rights of TOSHIBA or others.

granted by implication
TOSHIBA CORPORATION
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SEMICONDUCTOR YTF223

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.] TYP.} MAX. JUNIT
Gate Leakage Current Igss Vgg=%20V, Vpg=0V - - |%100 | n2
Vpg=150V, Vgg=0V, Tc=25°C - - 2 HA
Drain Cut-off Current Ipss DST150V, Tes = >0
\7D8=120V,VG8=OV,TC=125 C - - 1000 uA
Drain-Source Breakdown Voltage | V(pr)pss | Ip=250uA, Vgg=0V 150 - - v
Gate Threshold Voltage Vin Vps=Vgs, Ip=250uA 2.0 - |40 v
Forward Transfer Admittance |Yfs] Vps=10V, Ip=2.5A 1.3 ] 2.5 -
On-State Drain Current Ipcon) | Vps=10V, Vgs=10V 4 - ~
Drain-Source ON Resistance Rps(oN) | Ip=2.54, Vgs=10V - 0.8 ] 1.2
Drain-Source ON Voltage Vps(on) | Ip= 4A » Vgs=10V - 3.5 v
Input Capacitance Ciss - 600 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 80 | pF
Output Capacitance Coss - 300 | pF
Rise Time t Ip=2.5 - ns
r 10V V1 D oVour 80
Turn-on Time ton 0 = o - 100 | ns
Switching Time - Ll 3 0
Fall Time tf 10us W, - 60 | ns
. VIN:tr,tf<Sns ” VDD=75V
Turn-of f Time toff |D.Us1% (Zout= 509 - 160 j s
Total Gate Charge
(Gate-Source Plus Gate-Drain) QE Vgs=10V, Ip=64A, - 1 15 | nC
Gate Source Charge Qo s Vps=120V - 5 = nC
Gate-Drain ("Miller") Charge Qpd - 6 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX, JUNIT
Continuous Source Current Ig J— - - 4 A
Pulse Source Current Igp —_ - - 16 A
Diode Forward Voltage Vgp Ig=4A , Vgg=0V, Tc=25°C} - - 1.8 v
Reverse Recovery Time trr Tj=150°C, Ip=5A, - 350 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.3 - uC

TOSHIBA CORPORATION
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TOSHIBA FIELD EFFECT TRANSISTOR
YTF230
SILICON N CHANNEL MOS TYPE
(T -MOS)

TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm
DRIVE APPLICATIONS. :
2BOMAX, ;
FEATURES: 3 0 i s
. Low Drain-Source ON Resistance : Rpg(onN)=0.25Q (Typ.) 4 [ 3
. High Forward Transfer Admittance : |Yfs|=4.8S (Typ.) = * -
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=+20V #10283¢
Ipss= 250uA(Max.) @ Vpg=200V §§
. Enhancement-Mode : Vi p=2.00.0V @ Vpg=Vgg,Ip=250uA 302+02 3
169+024
0338 2 L
MAXIMUM RATINGS (Ta=25°C) ._._____Q_}écl! g
CHARACTERISTIC SYMBOL RATING UNIT 1 = % “
Drain-Source Voltage Vpsx 200 v CQOMAX.
Drain-Gate Voltage (Rgg=1MR) VDGR 200 v L oATE i
Gate-Source Voltage Vgss 120 \ 2. SOURCE
DC(Tem25°C) D 5 - , DRAIN (CASE)
Drain Current | DC(Tc=100°C) | Ip 6 P ke TOZ204MATOZS
EIAJ TC—-3, TB—3
Pulse Ipp 36 TOSHIBA 2-21E1B
Inductive Current (Clamped) Iip 36 A Weight : 15.8g
](J;z:;sljg‘;er Dissipation Pp 75 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55V150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.67 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °oc
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF230

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.JUNIT
Gate Leakage Current Igss V=220V, Vpg=0V - - |#100 | nA
Vpg=200V, Voe=0V,Tc=25°C - - uA
Drain Cut-off Current Ipss DS7200V. T6s - 250
VDS=16OV , VGs-:O\/ ,TC=1 25°C - - 1000 HA~
Drain-Source Breakdown Voltage | V(BR)pss | Ip=250uA, Vgg=0V 200 - - v
Gate Threshold Voltage Vih Vps=Vgg, Ip=250uA 2.0 - 4.0 \4
Forward Transfer Admittance |Yfs| |Vpg=10V, Ip=5A 3.0 | 4.8 - S
On-State Drain Current Ip(on) | Vps=10V, Vgg=10V 9 - -
Drain-Source ON Resistance Rps(on) | Ip=5A , Vgg=10V - 0.25] 0.40] &
Drain-Source ON Voltage Vps(on) | Ip=9A , Vgg=10V - 2.5 \Y
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 150 | pF
Output Capacitance Coss - 450 | pF
Rise Time t Ip=5A -
ise Tim r 1oV Viy ; OUT 50 | ns
Turn-on Time ton O-H- S ) - 80 | ns
Switching Time - g Iy -
Fall Time tf , 10us  m— - 40 | ns
. VIN:tr,tf<Sns ~ VDD=90V
Turn-off Time toff |D.Us1% (Zout=15Q) - 0 jns
Total Gate Charge
(Gate-Source Plus Gate-Drain) QS Vgs=10V, Ip=12A, - 19 30 | nC
Gate Source Charge Qos Vpg=160V - 10 - nC
Gate-Drain ("Miller") Charge Qpd - 9 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_— - - 9 A
Pulse Source Current Igp — - - 36 A
Diode Forward Voltage Vsp Ig=9A , Vgg=0V, Tc=25°C| - - 2.0 v
Reverse Recovery Time trr Tj=150°C, Ip=9A, - 450 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.0 - uC

TOSHIBA TORPORATION
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF231

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(7 -MOS)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm
DRIVE APPLICATIONS. -

. FRE0MAX, E
FEATURES : 3 zrowax,| 3| &
: =
. Low Drain-Source ON Resistance : Rpg(on)=0.25Q (Typ.) 4 | I
. High Forward Transfer Admittance : |Yfs|=4.85 (Typ.) |4;u09 I =
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=+20V g10-00s y
o>
Ipss= 250uA(Max.) @ Vpg=150V i
. Enhancement-Mode : Vi p=2.0V.0V @ Vpg=Vgg,Ip=250uA saz+az 3
169+024
+008
40-015 2 L
MAXIMUM RATINGS (Ta=25°C) R L % |2
f . T é)—# +c|” S
CHARACTERISTIC SYMBOL RATING UNIT 1 S [«
Drain-Source Voltage Vpsx 150 v 4QO0MAX,
Drain-Gate Volt Rgg=1MQ Ve 150 \%
rain-Gate Voltage (Rgg ) DGR 1 gaTE
Gate-Source Voltage Vess +20 v 2 SOURCE
DRA
DC(Te25°C) I 5 IN (CASE)
JEDEC TO—204MA/TO—3
Drain Current | DC(Tc=100°C) Ip 6 A add
: EIAT TC—3,TB-3
Pulse Ipp 36 TOSHIBA 2-21E1B
Inductive Current (Clamped) Iip 36 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 75 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 1.67 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering 300 o
TL C
Purposes (1.6mm from case for 10 seconds)

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTF231

IBA
TOSH TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.] MAX.JUNIT
Gate Leakage Current Igss Vgg=120V, Vpg=0V - - Jr100 | nA
Drain Cut-off Current Ipss VD150V, Vgs=0V, Te=257C - - 250 | Wb

Vpg=120V,Vgg=0V,Tc=125°C} - - 1000 | wA
Drain-Source Breakdown Voltage | V(pR)pss | Ip=250uA, Vgg=0V 150 - - )
Gate Threshold Voltage Veh Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |st| Vpg=10V, Ip=5A 3.0 | 4.8 - S
On-State Drain Current Ip(on) | Vps=10V, Vgg=10V 9 - - A
Drain-Source ON Resistance Rps(on) | Ip= 5A , Vgs=10V - 0.25] 0.40] @
Drain-Source ON Voltage VDS(ON) Ip=9A , Vgg=10V - 2.5 v
Input Capacitance Ciss - 800 pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 150 | pF
Output Capacitance Coss - 450 | pF
Rise T1me' tr IOVﬂ Vin ID;SA Vour b 50 | ns
) Turn-on Time ton 0 = o - 80 | ns
Switching Time Fall Time tf 1.6:15 kS - - 40 | ns
VIN:tr,tf<Sns ~ VDD=90V
Turn-off Time toff |D.Us1% (Zout=15Q) - 90 | ns
'{gzii—gziicgh}a’iﬁz Gate-Drain) Qg Vgs=10V, Ip=12A, - 19 30 | nC
Gate Source Charge Qs Vps=120V - 10 - nC
Gate-Drain ("Miller") Charge Qpgd - 9 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 9 A
Pulse Source Current Isp —_ - - 36 A
Diode Forward Voltage Vsp Ig=9A , Vgg=0V, Tc=25°C| - - 2.0 \%
Reverse Recovery Time trr Tj=150°C, Ip=9A, - 450 - ns
Reverse Recovered Charge Qrr dIr/dt=100A/us - 3.0 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR
osHipa SEMICONDUCTOR LD B

T TECHNICAL DATA SILICON N CHANNEL MOS TYPE

(77 -MOS)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
INDUSTRIAL APPLICATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm

DRIVE APPLICATIONS.
. B250MAX, i E
] ]
FEATURES: 2LOMAX. ©
| R e
- Low Drain-Source ON Resistance : Rpg(on)=0.42 (Typ.) 8 I ] =
. High Forward Transfer Admittance : lstl=4_8s (Typ.) l;;og * 1
. Low Leakage Current : Iggg=%100nA(Max.) @ Vgg=t20V £10-004
Ipsg= 250uA(Max.) @ Vpg=200V 9”1?
. Enhancement-Mode : Vi =2.0M.0V @ Vpg=Vgs, Ip=250uA saz+az 3
169024 -
‘ «02838 2 L )
MAXIMUM RATINGS (Ta=25°C) B (PN - §
CHARACTERISTIC SYMBOL | RATING | UNIT L 3 |~
Drain-Source Voltage Vpsx 200 v 400MAX.
Drain-Gate Volt Rgg=1MQ v 200 v
oltage (Rgs ) DCR 1 GATE
Gate-Source Voltage Vess +20 v 2 SOURCE
DC(Tc=25°C) | Ip 8 DRATN (CAsE)
JEDEC TO—204MA/TO—3
Drain Current DC(Tc=100°C) Ip 5 A Lur”
EIAT TC-3,TB-3
Pulse Ipp 32 TOSHIBA 2-21E1B
Inductive Current (Clamped) ILp 32 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 75 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tsto -55V150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 1.67 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °oC
Purposes (1.6mm from case for 10 seconds) L
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SEMICONDUCTOR YTF232

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.} MAX.JUNIT
Gate Leakage Current Igss Vgs=%20V, Vpg=0V - - | #1000} nA
Vpg=200V, Veg=0V,Tc=25°C - - HA
Drain Cut-off Current Ipss DS~200V. GS - - 250
Vps=160V,VYgs=0V,Tc=125°C| - - 11000 | wA
Drain-Source Breakdown Voltage | V(pRr)pss | Ip=250uA, Vgg=0V 200 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - ] 4.0 v
Forward Transfer Admittance |Yfs] Vps=10V, Ip=54 3.0 | 4.8 - S
On-State Drain Current Ipon) | Vps=10V, Vgg=10V 8 - - A
Drain-Source ON Resistance Rps(on) | Ip=5A , Vgs=10V - 0.4 | 0.6 9]
Drain-Source ON Voltage VDS(ON) Ip=8A , Vgg=10V - 3.5 \Y
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 150 | pF
Output Capacitance Coss - 450 | pF
Rise Time t Ip=54 - 50 ns
r__love vy D oVour
Turn-on Time ton Oﬂ = © - 80 | ns
Switching Time = - g I —
Fall Time tf . 10us  ~ - 40 | ns
- . VIN:tr,tf<5ns ~ VDD=90V
Turn-off Time toff |D.USIZ (Zout=159; - 90 | ns
Total Gate Charge
(Gate~-Source Plus Gate-Drain) QB Vgs=10V, Ip=124, B 19 30 nC
Gate Source Charge Qs Vpg=160V - 10 - nC
Gate-Drain ("Miller") Charge Qod - 9 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 8 A
Pulse Source Current Igp —_ - - 32 A
Diode Forward Voltage Vop Ig=8A , Vgg=0V, Tc=25°C | - - 1.8 v
Reverse Recovery Time trr Tj=150°C, Ip=94, - 450 - ns
Reverse Recovered Charge Qry dIp/dt=100A/us - 3.0 - e
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF233

TOSHIBA TECHNICAL DATA SILICON N CHANNEL. MOS TYPE
(T -MOS)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm
DRIVE APPLICATIONS. 3

Z250MAX,

21LOMAX s

]
—t

FEATURES:

. Low Drain-Source ON Resistance : Rpg(gn)=0.42 (Typ.) :

. High Forward Transfer Admittance : ,st|=4.85 (Typ.) e r

. Low Leakage Current : Iggg=+100nA(Max.) @ Vgg=1t20V 102833
Ipgs= 250uA(Max.) @ Vpg=150V

33 MAX,

j=
+Q5
“a7

: 2.8 MAX,

. Enhancement-Mode : V¢p=2.0V4.0V @ Vpg=Vgg,Ip=2501A 30z+az 2
1694024 -
w0?828 | ~ =
MAXIMUM RATINGS (Ta=25°C) . 'Q‘j‘:' g
CHARACTERISTIC SYMBOL | RATING | UNIT ! g s
Drain-Source Voltage Vpsx 150 v L00MAX
Drain-Gate Voltage (Rgg=1MQ) VDGR 150 v L
GATE
Gate-Source Voltage Vgss +20 v 2 SOURCE
DC(Tc=25°C) | Ip 8 DRAIN (cAsr)
JE - -
Drain Current | DC(Tc=100°C) Ip 5 A bk T0-204MA/107S
EIAJ TC-3,TB—~3
Pulse Ipp 32 TOSHIBA 2-21E1B
Inductive Current (Clamped) Ip 32 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) PD > v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.67 °C/w
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °c
Purposes (1.6mm from case for 10 seconds) L
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SEMICONDUCTOR YTF233

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.} MAX.|JUNIT
Gate Leakage Current Igss Vgg=20V, Vpg=0V - - |$100] nA
Vpg=150V, Vgg=0V,Tc=25°C - - 250 | uA
Drain Cut-off Current Ipss pST130V. 657
VDs=120V.VG8=OV,TC=125°C - - 1000 uA

Drain-Source Breakdown Voltage | V(pR)pss | Ip=250uA, Vgg=0V 150 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 20 - 4.0 v
Forward Transfer Admittance [Yfs| | Vps=10V, Ip=5A 3.0 | 4.8 -
On-State Drain Current Ip(on) | Vps=10V, Vgs=10V 8 - -
Drain-Source ON Resistance Rps(on) | Ip=5A , Vgs=10V - 0.4 | 0.6
Drain-Source ON Voltage Vps(on) | Ip=8A , Vgs=10V - 3.5 v
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 150 | pT
Output Capacitance Coss - 450 | pF

Rise Time t Ip=5A - 50 | ns

=10V vy D ovour

Turn-on Time ton 0 S © - 80 | ns
Switching Time - g n ~

Fall Time t 10us v - 40 | ns

- VIN:tr,tf<5ns . VDD=90

Turn-off Time toff |D.Us1% (Zout=15Q) - 90 | ms
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=12A, B 19 30 | nC
Gate Source Charge Qs Vpg=120V - 10 - nC
Gate-Drain ("Miller") Charge Qpd - 9 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 8 A
Pulse Source Current Igp — - - 32 A
Diode Forward Voltage Vgp Ig=84 , Vgg=0V, Te=25°C | - - 1.8 v
Reverse Recovery Time ter Tj=150°C, I1p=9A, - 450 | - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.0 - uC
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

TOSHIBA FIELD EFFECT TRANSISTOR
YTF24&0
SILICON N CHANNEL MOS TYPE
(T -MOS)

INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm
DRIVE APPLICATIONS. od
> oy 3
FEATURES: s 3 3L
[T P—
. Low Drain-Source ON Resistance : Rpg(on)=0.142 (Typ.) ) o
e |
. High Forward Transfer Admittance : |Yfs|=9.0S (Typ.) )
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=+20V -
onr
Ipgs= 250uA(Max.) @ Vpg=200V 99
302402 @
. Enhancement-Mode : Vip=2.004.0V @ Vpg=Vgg, Ip=2501A ‘ ~
169402 -
¢Lot&gg ~ :
MAXIMUM RATINGS (Ta=25°C) —} |37 3
o Q
CHARACTERISTIC SYMBOL RATING UNIT ! =4 2
Drain-Source Voltage Vpsx 200 v AGOLAX
Drain-Gate Voltage (Rpg=1MQ v 200 v
ge (Rgg=1M2) DGR L oaTE
Gate-Source Voltage Vgss +20 v 2 SOURCE
DC(Tc=25°C) | 1Ip 18 DRAIN (CASE)
JEDEC TO-204AE/TO-3
Drain Current | DC(Tc=100°C) Ip 11 A TIAT !
Pulse Ipp 72 TOSHIBA
Inductive Current (Clamped) Iip 72 A Weight : 15.8g
Drain Power Dissipation
(TC=25°C) PD 125 "
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55%150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.0 °C/W
Thermal Resistance, Junction to Ambient Rth(j—a) 30 °C/W
Muximum Lead Temperature for Soldering 300 °oC
Purposes (1.6mm from case for 10 seconds)

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
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SEMICONDUCTOR YTF240

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.] TYP.] MAX.JUNIT
Gate Leakage Current Igss Vgs=120V, Vpg=0V - - ]$100 | nA
Drain Cut-off Current Ipss YD§=200V, Vgs=0V, Te=257C - _ 250 uA

Vpg=160V,Vgg=0V,Te=125°C| - - J1000 | wA
Drain-Source Breakdown Voltage | V(prypss | Ip=250uA, Vgg=OV 200 - - v
Gate Threshold Voltage Vih Vps=Vgg, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance Yfs Vps=10V, Ip=10A 6 9 - S
On-State Drain Current Ipcon) | Vps=10V, Vgs=10V 18 - -
Drain-Source ON Resistance Rpscon) | Ip=10A , Vgs=10V - 0.14] 0.18] &
Drain-Source ON Voltage Vps(oN) | Ip=184 , Vgg=10V - 2.8 v
Input Capacitance Ciss - 1600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 300 | pF
Output Capacitance Coss - 750 | pF
Rise Time tr 10V VI Ip=10A Vour L 60 | ns
Turn-on Time ton O-ﬂ- = ﬁ - 90 ns
Switching Time T > 1'6;"5 '\-\r’ ~ = 50 | ns
VIN:tr,tf<sns ~ VDD=75V
Turn-off Time toff |D.USIZ (Zout=4.7Q) - 140 | ns
'{éiil-giiicﬁhﬁiﬁi Gate-Drain)] % |vgg=10v, Ip=224, - [ 2] o fne
Gate Source Charge Qs Vpg=160V - 16 - nC
Gate-Drain ("Miller") Charge Qpd - 27 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 18 A
Pulse Source Current Igp — - - 72 A
Diode Forward Voltage Vgp Ig=18A , Vgg=0V, Tc=25°C | - - 2.0 V
Reverse Recovery Time ter Tj=150°C, Ip=18aA, - 650 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 4,1 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF241

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE

(7 -MOS)
HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit {in mm
DRIVE APPLICATIONS. »d
. ‘ P
» 3]
. 210 0|
FEATURES: é : 3_3
. Low Drain-Source ON Resistance : Rpg(oN)=0.14Q (Typ.) L N
| 581 18 |
. High Forward Transfer Admittance : |Yfs|=9.0S (Typ.) 15 | J ’
. Low Leakage Current : Iggg=+100nA(Max.) @ Vgg=+20V -
(223
Ipgg= 250uA(Max.) @ Vpg=150V 99
302+02 @
. Enhancement-Mode : Vi}=2.0"4.0V @ Vpg=Vgg, Ip=250uA ‘ al
1691024
¢L0tggg 2 ra o
MAXIMUM RATIN =25° — |3
INGS (Ta=25°C) — O} |37 g
CHARACTERISTIC SYMBOL RATING UNIT : 9 |«
Drain-Source Voltage Vpsx 150 \ uxol
Drain-Gate Voltage (Rgg=1MQ v 15 v
ge (Rgg=1M2) DGR 0 L aare
Gate-Source Voltage Vess +20 v 2. SOURCE
DC(Tc=25°C) | Ip 18 D“I"T;““) —
JEDEC -204AE/TO-3
Drain Current | DC(Tc=100°C) Ip 11 A FIad
Pulse Ipp 72 TOSHIBA
Inductive Current (Clamped) Ip 72 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 125 W
Channel Temperature Teh 150 °C
Storage Temperature Range Tsf;g -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.0 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °c
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
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SEMICONDUCTOR YTF241

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.}] MAX.|UNIT
Gate Leakage Current Igss Vgg=%20V, Vpg=0V - - }%100 | n4
Vpg=150V ,Veg=0V,Tc=25°C - - A
Drain Cut-off Current Ipss DS 6S 201y
Vpg=120V,Vgg=0V,Tc=125°C| - - J1000 | wA
Drain-Source Breakdown Voltage | V(pRr)pss | Ip=250uA, Vgg=0V 150 | - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |Yfs] Vpg=10V, Ip=10A 6 9 - S
On-State Drain Current Ip(oN) | Vps=10V, Vgg=10V 18 - - A
Drain-Source ON Resistance Rps(on) | Ip=10A , Vgg=10V - 0.1410.18]
Drain-Source ON Voltage Vps(on) | Ip=184 , Vgs=10V - 2.8 v
Input Capacitance Ciss - 1600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 300 | pF
Output Capacitance Coss - 750 | pF
Rise Time Ip=10A - ns
: r 1ovﬂ VN DG VouT 80
Turn-on Time ton 0 = A - 90 | ns
Switching Time - e ~ ~
Fall Time tf L 10us & - 60 | ns
. VIN:tr,tf<5ns ~ VDD=75V
Turn-off Time toff |D.Us1% (Zout=4,7Q) - 140 | ns
Total ‘Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgg=10V, Ip=224, _ 43 60 | nC
Gate Source Charge Qs Vpg=120V - 1.6 | - nC
Gate-Drain ("Miller") Charge Qpd - 27 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. [UNIT
Continuous Source Current Ig —_ - - 18 A
Pulse Source Current Igp —_ - - 72 A
Diode Forward Voltage Vgp Ig=18A, Vgg=0V, Tc=25°C| - - 2.0 v
Reverse Recovery Time trr Tj=150°C, Ip=18A, - 650 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 4.1 - uC
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

TOSHIBA FIELD EFFECT TRANSISTOR

YTF242

SILICON N CHANNEL MOS-TYPE

(7T -MOS)

INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in wm
DRIVE APPLICATIONS. o
FEATURES g 3 §
° %) E %
. Low Drain-Source ON Resistance : Rpg(on)=0.20Q (Typ.) = o
| B idend.
. High Forward Transfer Admittance : |Y£s|=9.0S (Typ.) J Ls .
. Low Leakage Current : Iggg=+100nA(Max.) @ Vgg=+20V : 3
0|
Ipss= 250uA(Max.) @ Vpg=200V 29
. Enhancement-Mode : Vi y=2.0%.0V @ Vpg=Vgg,Ip=250uA 30202 2
169+024 -
,G!-LOtggg 2 53 N
MAXIMUM RATINGS (Ta=25°C) .Q;SIQ? i
Qo
CHARACTERISTIC SYMBOL RATING UNIT ! § ®
Drain-Source Voltage Vpsx 200 \ QGOLAX
Drain-Gate Voltage (Rgg=1MQ) VDGR 200 \
1 GATE
Gate-Source Voltage Vess +20 \ 2 SOURCE
DC(Tc=25°C) | 1Ip 16 IRATY (OASE)
JEDEC TO-204AE -
Drain Current | DC(Tc=100°C) Ip 10 A LTI, AE/TO3
Pulse Ipp 64 TOSHIBA
Inductive Current (Clamped) Ip 64 A Weight : 15.8g
Drain Power Dissipation ‘
(Te=25°C) Pp 125 v
Channel Temperature Ten 150 °C
Storage Temperature Range Tstg -55"150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 1.0 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °oC

Purposes (1.6mm from case for 10 seconds)

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA Yrrzaz
TECHNICAL DATA
ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.JUNIT
Gate Leakage Current Igss VGgg=120V, Vpg=0V - - |x100 | nA
Drain Cut-off Current Ipss DS=2001 ; V6s=0¥, Te=25 2 - - 250 1 2

Vpg160V ,Vgg=0V,Tc=125°C| - - 1000 | wuA
Drain-Source Breakdown Voltage | V(pR)ypss | Ip=250uA, Vgg=0V 200 - - v
Gate Threshold Voltage Vih Vps=Vgg, Ip=250uA 2.0 - 4.0
Forward Transfer Admittance |Yfs| [ Vpg=10V, Ip=10A 6 9 -
On-State Drain Current Ip(oN) | Vps=10V, Vgg=10V 16 - -
Drain-Source ON Resistance Rps(on) | Ip=104 , Vgs=10V - 0.20} 0.22
Drain-Source ON Voltage VDS(ON) Ip=16A , Vgg=10V - 3.5 v
Input Capacitance Ciss - 1600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 300 | pF
Output Capacitance Coss - 750 | pF
Rise Time. ty 1V Vi IP=10AVOUT - 60 | ns
Turn-on Time ton Oﬂ = 3 - 90 | ns
Switching Time Fall Time te IBTJS :‘ ~ - 60 | ns
VIN:tr,tf<Sns ~ VDD=75V
Turn-off Time toff |D.US1Z (Zout=4.7Q} - 140 | os
féiil-giﬁicﬁhiiﬁi Gate-drain)] % |vgs=10v, Ip=224, i el Il
Gate Source Charge Qs Vpg=160V - 16 - nC
Gate-Drain ("Miller") Charge Qpd - 27 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 16 A
Pulse Source Current Igp — - - 64 A
Diode Forward Voltage Vgp Ig=16A, Vgg=0V, Tc=25°C}| - - 1.9 v
Reverse Recovery Time trr Tj=150°C, Ip=18A, - 650 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 4.1 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF243

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE

(T -MOS)
HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm
DRIVE APPLICATIONS. od
FEATURES 5' 3 :
. 0
: 2] 5 %
. Low Drain-Source ON Resistance : Rpg(on)=0.202 (Typ.) = o
. High Forward Transfer Admittance : |Yfs|=9.0S (Typ.)
. Low Leakage Current : Iggg=*100nA(Max.) @ Vgg=%20V C -
Ipgs= 250uA(Max.) @ Vpg=150V £
. Enhancement-Mode : V(p=2.0M%.0V @ Vpg=Vgg, Ip=250pA 30202 3
1691024/ -
>N
CLEES]
MAXIMUM RATINGS (Ta=25°C) . )T:Iﬁ‘,’ i
Q
CHARACTERISTIC SYMBOL RATING UNIT § N
Drain-Source Voltage Vpsx 150 v
Drain-Gate Voltage (Rgg=1MQ) VDGR 150 v
L GATE
Gate-Source Voltage Vgss £20 v 2 SOURCE
DC(Te=25°C) Ip 16 DRAIN (CASE)
7 - -
Drain Current | DC(Tc=100°C) Ip 10 A Efifc T0-204AE/T0-3
Pulse Ipp 64 TOSHIBA
Inductive Current (Clamped) Ip 64 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 12> v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg 550150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 1.0 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
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SEMICONDUCTOR YTF243

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.} MAX. {UNIT
Gate Leakage Current Igss Vgs=120V, Vpg=0V - - 100 ni
Vpe=150V,Voe=0V,Tc=25°C | - - LA
Drain Cut-off Current Ipss DS7150V, ’6s - - 230
VDS=120V ,\'Gs=0\l ,Tc=125°C - - 1000 VBN
Drain-Source Breakdown Voltage | V(pr)pss | Ip=250uA, Vgg=0V 150 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 ~ 4.0 \Y
Forward Transfer Admittance |Y£s| |Vpg=10V, Ip=10A 6 9 - S
On-State Drain Current ID(ON) Vps=10V, Vgg=10V 16 - -
Drain-Source ON Resistance Rps(oN) | Ip=10A , Vgs=10V - 0.20] 0.22
Drain-Source ON Voltage VDS(ON) Ip=16A , Vgs=10V - 3.5 W%
Input Capacitance Ciss - 1600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 300 | pF
Output Capacitance Coss - 750 | pF
Rise Time ty Ip=104 -
r __liov vy e ovour 60 { no
Turn-on Time ton Oﬂ = n - 90 | ns
Switching Time - g N N
Fall Time tf 10us & - 60 | ns
. VIN:tr,tf<ns ~ VDD=75V
Turn-off Time toff |D.Us1% (Zout=4.70; - 140 J s
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=22A, _ 431 60 fnC
Gate Source Charge Qos Vpg=120V - 16 | - nC
Gate-Drain ("Miller") Charge Qpd - 27 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 16 A
Pulse Source Current Igp —_ - - 64 A
Diode Forward Voltage Vgp | Is=16A, Vgg=OV, Tc=25°C | - - 1.9 v
Reverse Recovery Time trr Tj=150°C, Ip=18A, - 650 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 4.1 - pC

TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

TOSHIBA FIELD EFFECT TRANSISTOR

YTF250

SILICON N CHANNEL MOS TYPE

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

(T -MOS)

INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in om
DRIVE APPLICATIONS. »d
| 5
FEATURES: § 3 |
@O ————
. Low Drain-Source ON Resistance : Rpg(QN)=0.072 (Typ.) “ o
p— Lo |
. High Forward Transfer Admittance : |Yfs|=14S (Typ.) s }
. Low Leakage Current : Iggg=*100nA(Max.) @ Vgg=120V : -
on»
Ipss= 250uA(Max.) @ Vpg=200V o
302402 @
. Enhancement-Mode : Vip=2.0M4.0V @ Vpg=Vgg,Ip=250uA —
169+024 .
¢4.ot&gg ra |
MAXIMUM RATINGS (Ta=25°C) —— &[5 g
CHARACTERISTIC SYMBOL RATING UNIT 1 9 |«
Drain-Source Voltage Vpsx 200 \% ‘00'
Drain-Gate Voltage (Rgg=1MQ v 200 v
ge (Rgs ) DGR 1 GATE
Gate-Source Voltage Vgss +20 v 2 SOURCE
DC(Te=25°C) | 1Ip 30 DRAIN (CASE)
JEDEC T0-204AE/TO-
Drain Current | DC(Tc=100°C) Ip 19 A FIAT /103
Pulse Ipp 120 TOSHIBA
Inductive Current (Clamped) ILp 120 A Weight : 15.8g
Drain Power Dissipation
(TC=25°C) PD 150 w
Channel Temperature Tch 150 °C
Storage Temperature Range Tsﬁg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 0.83 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/V
Muximum Lead Temperature for Soldering 300 oC
Purposes (1.6mm from case for 10 seconds)

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF250

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.] MAX.|UNIT
Gate Leakage Current Igss Vgs=+20V, Vpg=0V - - J£100 | nA
Drain Cut-off Current Ipss Y5200V, Vgs=OV, Te=257C - _ 250 § wh

Vps=160V,Vgs=0V,Tc=125°C| - | - [1000 | ma
Drain-Source Breakdown Voltage | V(pRr)pss | Ip=250uA, Vgg=OV 200 - - \
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0} - }4.0
Forward Transfer Admittance [Yfs| | Vpg=10V, Ip=16A 8] 4] -
On-State Drain Current Ip(oN) | Vps=10V, Vgg=10V 30 - - A
Drain-Source ON Resistance Rps(on) | Ip=16A, Vgs=10V - 10.070§0.085} @
Drain-Source ON Voltage Vps(on) | Ip=30A , Vgg=10V - ]2.3 v
Input Capacitance Ciss - 3000} pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 500} pF
Output Capacitance Coss - 1200 pF
Rise Time. ty 10V Vix ID—;MAVOUT - 100} ns
Turn-on Time ton 0 = =S - 135{ ns
Switching Time Fall Tims > 1"6:15 ':?. v ~ ool ns
VIN:tr,tf<ns ~ VDD=95V
Turn-off Time toff |D.Us1Z (Zout=4.70} - 225) ns
féii’i-giﬁicﬁ"?iﬁi Gate-Drain)] % |vgg=10v, Ip=384, - | 79| 120fnC
Gate Source Charge Qs Vpg=160V - 37 - nC
Gate-Drain ("Miller") Charge Qod - 42 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig _ - - 30 A
Pulse Source Current Igp —_ - - 120 A
Diode Forward Voltage Vgp Ig=30A , Vgg=0V, Tc=25°C| - - 2.0 v
Reverse Recovery Time trr Tj=150°C, Ip=30A, - 750 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 4,7 - uC

TOSHIBA CORPORATION
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF251

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE

(7 -MOS)
HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unic in mm
DRIVE APPLICATIONS. E
FEATURES: ;, ziomr,| 3 3
. Low Drain-Source ON Resistance : RDS(ON)=0.07Q (Typ.) "’ [ o
L 1 Ty
. High Forward Transfer Admittance : |Yfs|=14S  (Typ.) 1s J'
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=+20V -
' Ipgg= 250uA(Max.) @ Vpg=150V S
3az+a2 @
. Enhancement-Mode : V.p,=2.0n4.0V @ Vpg=Vgg,Ip=250uA ‘ ~
1g9+azy -
ﬂ;ot&gg 2 >N -
MAXIMUM RATINGS (Ta=25°C) . -9} CEE
Q
CHARACTERISTIC SYMBOL | RATING | UNIT N s |8
Drain-Source Voltage Vpsx 150 v \
Drain-Gate Voltage (Rgg=1MQ v 150 v
ge (Rgs=1M2) DGR L GATE
Gate-Source Voltage Vess 120 v 2 BOURCE
DC(Te=25°C) | Ip 30 DRATN (CASE)
JEDEC T0-204 -
Drain Current | DC(Tc=100°C) Ip 19 A E1AT 2004E/70-3
Pulse Ipp 120 TOSHIBA
Inductive Current (Clamped) Ip 120 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) P 130 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 0.83 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Solvdering T 300 oc
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTF251

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.} MAX.JUNIT
Gate Leakage Current Igss Vgg=120V, Vpg=0V - - }£100 | nA
Drain Cut-off Current Ipss YDS=150V'VGS=OV'TC=25°C - ~ 230 | w

VDS=120V,Vgg=0V,Tc=125°C| - | - 1000 | uA
Drain-Source Breakdown Voltage | V(pgRr)pss | Ip=250uA, Vgg=0V 150 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0 \Y
Forward Transfer Admittance [Yfs| |Vpg=10V, Ip=16A 8 14 -
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 30 - -
Drain-Source ON Resistance Rpscon) | Ip=16A , Vgg=10V - ]0.070§0.085f
Drain-Source ON Voltage Vps(oN) | Ip=30A , Vgg=10V - 2.3 v
Input Capacitance Ciss - 3000 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 500 | pF
Outpug Capacitance Coss - 1200 | pF
Rise Time' ty IOVJ—[ Vi ID;MAVoUT - 100 | ns
Turn-on Time ton 0 S o~ - 135 ns
Switching Time Tl Tine o 1‘61‘15 : S — 00 | ns
. VIN:tr,tf<Sns . VDD=95V
Turn-off Time toff |D.Usl% (Zout=h.79) - 225 | nS
féiii-giifcﬁhiiﬁi Gate-Drain)] % |vgs=10v, Ip=384, i I I
Gate Source Charge Qs Vps=120V - 37 { - nC
Gate-Drain ("Miller") Charge Qpd - 42 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig _— - - 30 A
Pulse Source Current Igp — - - 120 | A
Diode Forward Voltage Vgp Ig=30A, Vgg=OV, Tc=25°C | - - 2.0 v
Reverse Recovery Time trr Tj=150°C, Ip=304, - 750 - ns
Reverse Recovered’ Charge Qrr | dIF/dt=100A/us - 4.7 - uC
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

Y

(

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

TOSHIBA FIELD EFFECT TRANSISTOR

TF252

SILICON N CHANNEL MOS TYPE

7T -MOS)

INDUSTRIAL APPLICATIONS
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. Q
. 21L0MAX o
FEATURES: g e g El
. Low Drain-Source ON Resistance : Rpg(on)=0.092 (Typ.) “ [
| - L1 .
. High Forward Transfer Admittance : |Yfs|=14S (Typ.) a1s J
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=+20V -
o]
Ipgs= 250uA(Max.) @ Vpg=200V <9
. Enhancement-Mode : Vyp=2.0M4.0V @ Vpg=Vgs, Ip=250uA 302£02 A
1691024}
h—.
>N .
o ]
MAXIMUM RATINGS (Ta=25°C) . pli? i
o =
CHARACTERISTIC SYMBOL RATING UNIT 2 «
Drain-Source Voltage Vpsx 200 v
Drain-Gate Voltage (Rgg=1MQ v 200 v
ge (Rgs=1M) DGR L GATE
Gate-Source Voltage Vgss +20 \ 2 SOURCE
DC(Te=25°C) | Ip 25 DRAIN (CASE)
JEDEC TO-204AE/TO-
Drain Current | DC(Tc=100°C) Ip 16 A EIAd /103
Pulse Ipp 100 TOSHIBA
Inductive Current (Clamped) Iip 100 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 130 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55"150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 0.83 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF252

TECHNICAL DATA

TOSHIBA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.} TYP.] MAX. JUNIT
Gate Leakage Current Igss Vgs=+20V, Vpg=0V - - |#100 | nA
Vpg=200V, Vg=0V,Tc=25°C - - m
Drain Cut-off Current Ipss DS » GS " 250
Vps=160V,Vgs=0V,Tc=125°C} - - 1000 WA

Drain-Source Breakdown Voltage V(BR)DSS Ip=250uA, Vgg=0V 200 - - Y
Gate Threshold Voltage Vih Vps=Vgs, Ip=250upA 2.0 - 4.0 v
Forward Transfer Admittance |Yfs| | Vpg=10V, Ip=16A 8 14 - S
On-State Drain Current Ip(oN) | Vps=10V, Vgg=10V 25 - - A
Drain-Source ON Resistance Rps(on) | Ip=16A , Vgs=10V - 0.091 0.12] @
Drain-Source ON Voltage Vps(oN) | Ip=254 , Vgs=10V - 12.5 v
Input Capacitance Ciss - 3000} pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 500} pF
Output Capacitance Coss - 1200 | pF

Rise Ti t Ip=16A - 00

ise Time r 10V iy D((5 Vout 1 ns

Turn-on Time ton Oﬂ = -y - 135} ns
Switching Timef= - g = n

Fall Time tf 10us & ) - 100} ns

- VIN:tr,tf<5ns  VDD=95V

Turn-off Time Loff |D.UslZ (Zout=4JQ) - 225§ ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgg=10V, Ip=384A, - 79 120 | nC
Gate Source Charge Qs Vpg=160V - 39 - nC
Gate-Drain ("Miller") Charge Qed - 42 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 25 A
Pulse Source Current Igp —_— - - 100 A
Diode Forward Voltage Vgp Ig=25A, Vgg=0V, Tc=25°C}| - - 1.8 v
Reverse Recovery Time trr Tj=150°C, Ip=304, - 750 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 4.7 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR

TOSHIBA SEMICONDUCTOR YTF253

TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(7 -MOS)
HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm
DRIVE APPLICATIONS. s
>4 3
. )|
FEATURES: g 3 3
. Low Drain-Source ON Resistance : RDS(ON)=0-09Q (Typ.) |
P — 1
. High Forward Transfer Admittance : |Yfs|=14S  (Typ.) F1s | J
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=120V 3
0nr
Ipgs= 250uA(Max.) @ Vpg=150V 9
302102 ©
. Enhancement-Mode : V{p=2.0"4.0V @ Vpg=Vgg, Ip=2500A =
. 169+024
¢4.otgc1)g nev .
MAXIMUM RAT Ta=25° I do
INGS (Ta=25°C) — 9} |37 é
CHARACTERISTIC SYMBOL RATING UNIT ! S [«
Drain-Source Voltage Vpsx 150 v 4001lux
Drain-Gate Volta Rgg=1M2 v \
ge (Rgg=1M2) DGR 150 L oatE
Gate-Source Voltage VGss +20 \ 2 SOURCE
DC(Te=25°C) | Ip 25 DRATN (CASE)
' - JEDEC TO-204AE/T0-3
Drain Current | DC(Tc=100°C) Ip 16 A EIAT
Pulse Ipp 100 TOSHIBA
Inductive Current (Clamped) Irp 100 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 150 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55%150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 0.83 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 o
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide tfor the applications ot our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION

-202 -



SEMICONDUCTOR YTF253

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.] TYP.} MAX. JUNIT
Gate Leakage Current Igss VGs=220V, Vpg=0V - - |#100 | nA
Vpg=150V, Voe=0V, Tc=25°C - - uA
Drain Cut-off Current Ipss DS » GS 250
Vpg=120V,Vgg=0V,Tc=125°C| - - J1000 | wA
Drain-Source Breakdown Voltage | V(BR)pss | Ip=250ua, Vgg=0V 150 - - v
Gate Threshold Voltage Vin Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |Yfs]| | Vpg=10V, Ip=16A 8 | 1] -
On-State Drain Current Ip(on) | Vps=10V, Vgg=10V 25 - -
Drain-Source ON Resistance Rps(oN) | Ip=16A , Vgs=10V - 0.09] 0.12] &
Drain-Source ON Voltage VDS(ON) Ip=25A, Vgg=10V - 2.5
Input Capacitance Ciss - 3000 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 500 | pF
Output Capacitance Coss - 1200 | pF
Rise Time Ip=16A -
ise Tim ty LoV VI D(: VouT 100 | ns
Turn-on Time ton Oﬂ O o - 135 | ns
Switching Time - K ~ vy
Fall Time te 10us & v - 100 | ns
. VIN:tr,tf<Sns ~ VDD=93
Turn-off Time Loff |D.UsIZ (Zout=4.79) - 225 | ns
Total ‘Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgg=10V, Ip=384, B 79 1120 fnC
Gate Source Charge Qs Vpg=120V - 37 - nC
Gate-Drain ("Miller") Charge Qpd - 42 - nC

SOURCLE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 25 A
Pulse Source Current Igp —_ - - 100 A
Diode Forward Voltage Vgp | Is=25A , Vgg=OV, Tc=25°C| - - 1.8 v
Reverse Recovery Time ' trr Tj=150°C, Ip=304, - 750 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 4,7 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF440

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
( T-MOS)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
INDUSTRIAL APPLICATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm

DRIVE APPLICATIONS. T
. F250 MAX ., ot
> . x
FEATURES: lg2 L0 ol I
. Low Drain-Source ON Resistance : Rpg(on)=0.82 (Typ.) o |
. High Forward Transfer Admittance : |Yfs|=6.5S (Typ.) L;ooo ' -
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=t20V 210-00¢
Ipss= 250MA(Max.) @ Vpg=500V §§
. Enhancement-Mode : Vi =2.0.0V @ Vpg=Vgg, Ip=250uA saz+az 3
189+0.24 -
g102833 s L ]
MAXIMUM RATINGS (Ta=25°C) . S |3
TS g
CHARACTERISTIC SYMBOL RATING UNIT 1 S e
Drain-Source Voltage Vpsx 500 v 100MAX.
Drain-Gate Volt Rgg=1MQ v 5 \
rain-Gate Voltage (Rgg=1MQ) DGR 00 L aare
Gate-Source Voltage VGss +20 v 2 SOURCE
DC(Te=25°C) o 3 DRAIN (CASE)
JTED - _
Drain Current | DC(Tc=100°C) | Ip 5 A = TOROLMATOTS
EIAJ TC-3,TB-3
Pulse Ipp 32 TOSHIBA 2-21ELB
Inductive Current (Clamped) Ip 32 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 125 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.0 °C/W
Thermal Resistance, Junction to Ambient Reh(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °c
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

RPORATION
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CO
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TOSHIBA SEMICONDUCTOR YTF 440
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.} MAX. JUNIT
Gate Leakage Current Igss Vgs=£20V, Vpg=0V - - +100| nA
Vpg=500V, Vgg=0V,Tc=25°C - - 2501 uA
Drain Cut-off Current Ipss
Vpg=400V,Vgg=0V,Tc=125°C| - - 1000} uA
Drain-Source Breakdown Voltage | V(BRr)pss | Ip=250uA, V=0V 500 - - v
Gate Threshold Voltage Veh Vps=Vgs, Ip=250ua 2.0 - 4.0 v
Forward Transfer Admittance |Yfs| | vpg=10V, Ip=4A 4 16.5 - S
On-State Drain Current Ipcon) | Vps=10V, Vgs=10V 8 - - A
Drain-Source ON Resistance Rps(on) | Ip=4A , Vgs=10V - 0.8 10.85] @
Drain-Source ON Voltage VDS(ON) Ip=8A , Vgg=10V - 7.0 v
Input Capacitance Ciss - 1600 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 150 | pF
Output Capacitance Coss - 350} pF
Rise Time ty 10V Vi Ip= 4A Vour b 15 | ns
Turn-on Time ton O-H- = 3 - 50 | ns
Switching Time o= tr 100 Z 30 | ns
VIN:tr,tf<5ns  YDD=200V
Turn-off Time toff |D.UsIE (Zout=4.7Q) - 120 | ns
féiii-giﬁicﬁhiiﬁi Gate-Drain)] % |vgg=10v, Ip=10a, - | 42 ] 60 |nC
Gate Source Charge Qs Vpg=400V - 20 - nC
Gate-Drain ("Miller") Charge Qod - 22 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |JUNIT
Continuous Source Current Ig —_ - - 8 A
Pulse Source Current Igp —_ - - 32 A
Diode Forward Voltage Vsp Ig=8A , Vgg=0V, Tc=25°C - - 2.0 )
Reverse Recovery Time trr Tj=150°C, Ip=8A, - 1100} - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 6.4 - ucC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF441

TOSHlBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(T -MOS)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm
DRIVE APPLICATIONS. . gasowax, 3
b : =
FEATURES: E derowax,| 3§
. Low Drain-Source ON Resistance : Rpg(onN)=0.80 (Typ.) « [ 1 3
L H

. High Forward Transfer Admittance : |YEs|=6.58 (Typ.) +009 | =
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=20V 210-G04

Ipss= 250uA(Max.) @ Vpg=450V 35
. Enhancement-Mode : Vyp=2.0"%.0V @ Vpg=Vgg,Ip=250uA 8a2xa2 E

169+02¢

>~

4
<
MAXIMUM RATINGS (Ta=25°C) ,e)_;* iz §
CHARACTERISTIC SYMBOL RATING UNIT g |«
Drain-Source Voltage Vpsx 450 v
Drain-Gate Volt Rgg=1M0 Ve v
rain-Gate Voltage (Rgg=1MR) DGR 450 L garE
Gate-Source Voltage VGss +20 v 2 SOURCE
DC(Tc=25°C) | Ip 8 pRAIN (case)
) JEDEC TO—204MA/TO—3
Drain Current | DC(Tc=100°C) Ip 5 A
EIAT TC—3,TB-3
Pulse Ipp 32 TOSHIBA 2-21E1B
Inductive Current (Clamped) Iip 32 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 125 W
Channel Temperature Tch 150 °C
Storage Temperature Range TStg ~55V150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Reh( j-c) 1.0 °C/W
Thermal Resistance, Junction to Ambient Rth( j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTF441

TECHNICAL DATA

TOSHIBA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.{ MAX.{UNIT
Gate Leakage Current Igss Vgg=+20V, Vpg=0V - - |£100 | nA
Vpg=450V,Vgg=0V,Te=25°C | - - | 250 ua
Drain Cut-off Current Ipss -
Vpg=360V,Vgg=0V,Tc=125°C| - - 1000 | na
Drain-Source Breakdown Voltage | V(ppypss | Ip=250LA, Vgg=0V 450 - - v
Gate Threshold Voltage Veh Vps=Vgs, Ip=250uA 2.0 - 4.0 \%
Forward Transfer Admittance |Yfs]| Vpg=10V, Ip=4A 4 16.5 - S
On-State Drain Current IpcoN) | Vps=10V, Vgg=10V 8 - - A
Drain-Source ON Resistance Rps(on) | Ip=44 , Vgs=10V - 0.8 10.85 Q
Drain-Source ON Voltage Vps(on) | Ip=8A , Vgg=10V - 7.0 v
Input Capacitance Ciss - 1600 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 150 | pF
Output Capacitance Coss - 350 | pF
Rise Time t Ip=44 - 15 | ns
10V vy Dot ovour
Turn-on Time ton 0 = P - 50 | ns
Switching Time - W ~ )
Fall Time te L 10us & - 30 | ns
VIN:tr,tf<Sns VDD=200V
Turn-off Time toff |D.Us1Z (Zout=4.7Q) - 120 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) QB Vgs=10V, Ip=104, B 42 60 f nC
Gate Source Charge Qs Vpg=360V - 20 - nC
Gate-Drain ("Miller") Charge Qod - 22 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 8 A
Pulse Source Current Igp —_ - - 32 A
Diode Forward Voltage Vsp Ig=8A , Vgg=0V, Tec=25°C| - - 2.0 v
Reverse Recovery Time trr Tj=150°C, Ip=84A, - 11004 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 6.4 - uC
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TOSHIEA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF442

TOSI."BA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(7T-MOS)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUS
TR
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR tt APPLI?E?:I?:SM

DRIVE APPLICATIONS.
. Z250MAX 5
. > | =
FEATURES: S 210MAX s\ &
. Low Drain-Source ON Resistance : Rpg(on)=0.80 (Typ.) & [T &
. High Forward Transfer Admittance : |Yfs|=6.5S (Typ.) 'n : 1
+009
. Low Leakage Current : Iggg=f100nA(Max.) @ Vgg=220V £10-004¢
Ipss= 250uA(Max.) @ Vpg=500V §§
. Enhancement-Mode : V¢,,=2.0.0V @ Vpg=Vgg,Ip=250uA saz+az 5
1694024 -
+008 .
40-015 2 L ¥
MAXIMUM RATINGS (Ta=25°C) , PANEE =
N L =
CHARACTERISTIC SYMBOL RATING UNIT 1 g 8
Drain-Source Voltage Vpsx 500 v L00MAX
Drain-Gate Voltage (Rgg=1MR) VDGR 500 v .
. GATE
Gate-Sgurce Voltage Vgss +20 v 2 SOURCE
DC(Te=25°C) | 1Ip 7 PRAIH (GasE)
JED - Z
Drain Current | DC(Tc=100°C) | Ip 4 A = T0"204MA/TOTS
EIAJ TC—3, TB-3
Pulse Ipp 28 TOSHIBA 2-21E1B
Inductive Current (Clamped) Iip 28 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 125 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 1.0 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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rosHipa SEMICONDUCTOR Creeda
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.} MAX. JUNIT
Gate Leakage Current Igss VGs=120V, Vpg=0V - - %100 | nA
Vne=500V , Voe=0V, Tc=25°C - - 250 | LA
Drain Cut-off Current Ipss DS » GS >
Vps=400V , Vgg=0V,Te=125°C| - - 1000 | ua
Drain-Source Breakdown Voltage | V(BR)DsS | Ip=250uA, Vgg=0V 500 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - }4.0 v
Forward Transfer Admittance [Yfs| |Vpg=10V, Ip= 4A 4.0 6.5 -
On-State Drain Current Ipcon) | Vps=10V, Vgs=10V 7 - -
Drain-Source ON Resistance Rps(on) | Ip= 4A , Vgg=10V - 1.0 | 1.1
Drain-Source ON Voltage Vps(oN) | Ip= 7A , Vgs=10V - 7.7 v
Input Capacitance Ciss - 1600| pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 150] pF
Output Capacitance Coss - 350] pF
Rise Time t Ip=4A -
: LS 10V Viy D oVour el
Turn-on Time ton Oﬂ = Py - 50| ns
Switching Time - g ~ ke
Fall Time tf ; 10us , - 30] ns
, VIN:tr,tf<Sns ~_ VDD=200V
Turn-off Time Loff |D.U=1% (Zout=4.70, - 120} ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgg=10V, Ip=104, - 42 60 nC
Gate Source Charge Qgs Vpg=400V - 20 - nC
| Gate-Drain ("Miller") Charge Qpd - 22 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 7 A
Pulse Source Current Igp —_— - - 28 A
Diode Forward Voltage Vsp Ig=7A , Vgg=0V, Tc=25°C| - - 1.9 v
Reverse Recovery Time trr Tj=150°C, Ip=84A, - 1100} - ns
Reverse Recovered Charge Qrr dIF/dt=1004/us - 6.4 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF443

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(T-MOS)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
INDUSTRIAL APPLICATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm

DRIVE APPLICATIONS. T
. Z250MAX, 2
. > ST |
FEATURES: 2 RLOMAR, | 3| g
. Low Drain-Source ON Resistance : Rpg(oN)=0.82 (Typ.) 3 I
. High Forward Transfer Admittance : |Yfs|=6.5S8 (Typ.) U;;o * -
+009
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=+20V £1.0-00¢
Ipgs= 250uA(Max.) @ Vpg=450V §§
. Enhancement-Mode : V¢p=2.0.0V @ Vpg=Vgg,Ip=250uA 3az+0z 9
1694024 -
+008 .
40-Q15 o ra [pd
MAXIMUM RATINGS (Ta=25°C) PN 3
CHARACTERISTIC SYMBOL | RATING | UNIT 2 g s
Drain-Source Voltage Vpsx 450 v £00MAX,
Drain-Gate Voltage (Rgg=1M2) VDGR 450 \Y La
. GATE
Gate-Source Voltage Vgss 20 v 2. SOURCE
DC(Te=25°C) b 7 DRAIN (CASE)
JEDEC o— Z
Drain Current | DC(Tc=100°C) Ip 4 A TO"204MAZT073
EIAJ TC-3, TB—3
Pulse Ipp 28 TOSHIBA 2-21E1B
Inductive Current (Clamped) Iip 28 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 125 "
Channel Temperature Tch 150 °C
Storage Temperature Range Tseg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 1.0 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 oC
Purposes (1.6mm from case for 10 seconds) L :

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTF443

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX. JUNIT
Gate Leakage Current Igss VGg=120V, Vpg=0V - - [£100 | na
Vps=450V,Vgg=0V,Tc=25°C - - 250 | uA
Drain Cut-off Current Ipss DS » GS
Vpg=360V,Vgg=0V,Tc=125°C| - - J1000 | uA

Drain-Source Breakdown Voltage | V(pRr)pss | Ip=250uA, VGg=0V 450 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250pA 2.0 - 4.0 \Y
Forward Transfer Admittance !stl Vpg=10V, Ip=4A 4.0 6.5 - S
On-State Drain Current Ip(on) | Vps=10V, Vgg=10V 7 - - A
Drain-Source ON Resistance Rpscon) | Ip=4A , Vgg=10V - 1.0 | 1.1 Q
Drain-Source ON Voltage Vps(on) | Ip=74 , Vgg=10V - 7.7 )
Input Capacitance Ciss - 1600 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 150 | pF
Output Capacitance Coss - 350 pF

Rise Time t Ip=4A - 15 | ns

: r 10V 1y Dt oVour

Turn-on Time ton 0 = 3 - 350 | ns
Switching Time - e ™ n

Fall Time ty L 10ws & , - 30 | ns

: VIN:tr,tf<5ns . VDD=200V

Turn-off Time toff |D.USIZ (Zout=4.742, - 120 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain)| 8 Vgs=10V, Ip=104, - 42| 60 nC
Gate Source Charge Qos VDS=360V - 20 - nC
Gate-Drain ("Miller") Charge Qpd - 22 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 7 A
Pulse Source Current Igp —_ - - 28 A
Diode Forward Voltage Vgp Ig=74 , Vgg=0V, Te=25°C}| - - 1.9 v
Reverse Recovery Time trr Tj=150°C, Ip=8A, - J1100 - ns
Reverse Recovered Charge Qry dIp/dt=100A/us - 6.4 - uC
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR

TOSHIBA FIELD EFFECT TRANSISTOR
YTF450
SILICON N CHANNEL MOS TYPE
(T -MOS)

INDUSTRIAL APPLICATIONS

Unit in mm

DRIVE APPLICATIONS. ¥ F250 MAX, . 3
FEATURES: 5| jpmowax,l 33
0
. Low Drain-Source ON Resistance : Rpg(on)=0.3Q (Typ.) o HE
. High Forward Transfer Admittance : |Yfs|=11S (Typ.) I;aog : -
. Low Leakage Current : Iggg=+100nA(Max.) @ Vgg=+20V 210-C0¢
Ipss= 250uA(Max.) @ Vpg=500V 35
. Enhancement-Mode : Vi p=2.0M4.0V @ Vpg=Ygs,Ip=250nA S02xa2 2
169+024
+008
£40-015 2 b %
MAXIMUM RATINGS (Ta=25°C) . . I3 =
—_— @r +cl: 10’
CHARACTERISTIC SYMBOL RATING UNIT ldﬂ S =
Drain-Source Voltage Vpsx 500 v L00MAX,
Drain-Gate Voltage (Rgg=1MQ) VDGR 500 v N
. GATE
Gate-Source Voltage Vess +20 v 2. SOURCE
DC(Tc=25°C) | Ip 13 DRATN (case)
TE - -
Drain Current | DC(Tc=100°C) Ip 8 A oEe TOTE04MAZTOTS
ETAT TC-3,TB—3
Pulse Ipp 52 TOSHIBA 2-21ELB
Inductive Current (Clamped) Irp 52 A Weight : 15.8g
Drain Power Dissipation
(TC=25°C) PD 150 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55Vv150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MaX. UNIT
Thermal Resistunce, Junction to Case Rth( j-c) 0.83 °C/W
Thermal Resistance, Junction to Ambient Rth( j-a) 30 °C/W
Muximum Lead Temperature for Soldering °C
Purposes (1.6mm from case for 10 seconds) 300

The information contained herein is presented only as a guide for the applications ot our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF450

TECHNICAL DATA

TOSHIBA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.] MAX.{UNIT
Gate Leakage Current Igss Vgg=t20V, Vpg=0V - - |#100 | nA
Vpg=500V, Vgg=0V, Tc=25°C - - 250 | uA
Drain Cut-off Current Ipsg
Vpg=400V,Vqg=0V,Tc=125°C| - - 1000 | wA

Drain-Source Breakdown Voltage | V(pr)pss | Ip=250uA, Vgg=0V 500 - - v
Gate Threshold Voltage Vin Vps=Vgss Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance [Yfs| Vps=10V, Ip=7A 6 11 - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 13 - - A
Drain-Source ON Resistance Rpscon) | Ip=7A , Vgs=10V - 0.3 ] 0.4 Q
Drain-Source ON Voltage Vps(on) | Ip=13A , Vgg=10V - 4.3 v
Input Capacitance Ciss - 3000 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 200 | pF
Output Capacitance Coss - 600 | pF

Rise Time t Ip=7A - 50 | ns

: 3 10vﬂ vy Dt ovour

Turn-on Time ton 0 = o - 85 | ns
Switching Time - Lad ~ A

Fall Time te C10us <, - 70 | ns

. ViN:tr,tf<Sns . VDD= 210V

Turn-off Time toff 1D.Us1Z (Zout=47Q) - 220 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain)] %8  [vgg=10v, Ip=16a, - | 82 ] 120 |nC
Gate Source Charge Qqs Vpg=400V - 40 - nC
Gate-Drain ("Miller") Charge Qo - 42 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. J TYP. | MAX. JUNIT
Continuous Source Current Ig —_— - - 13 A
Pulse Source Current Igp — - - 52 A
Diode Forward Voltage Vsp Ig=13A, Vgg=0V, Tc=25°C | - - 1.4 v
Reverse Recovery Time trr Tj=150°C, Ip=134, - 1300 | - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 7.4 - uC
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

TOSHIBA FIELD EFFECT TRANSISTOR
YTF451

SILICON N CHANNEL MOS TYPE

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

(7 -MOS)

INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm
DRIVE APPLICATIONS. ;
. Z250 MAX. !
> g0=
. < 5. % >
FEATURES: E % E e
. Low Drain-Source ON Resistance : Rpg(on)=0.32 (Typ.) ] R
. High Forward Transfer Admittance : |st|=llS (Typ.) l;aog ll -
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=+20V 210-004
Ipgs= 250uA(Max.) @ Vpg=450V s
. Enhancement-Mode : Vi p=2.0"%.0V @ Vpg=Vgs,Ip=250uA saz:az 2
169+024 -
|
#1.07838 2 L )
MAXIMUM RATINGS (Ta=25°C) 'G}d;' b
CHARACTERISTIC SYMBOL | RATING | UNIT ! 3
Drain-Source Voltage Vpsx 450 v 100MAX.
Drain-Gate Voltage (Rgg=1MQ) VDGR 450 v
1 GATE
Gate-Source Voltage Vess +20 v 2. SOURCE
DC(Te=25°C) I 13 DRAIN (CASE)
JE - -
Drain Current | DC(Te=100°C) | Ip 8 A =L TOTROLMATTOTS
EIAT TC-3,TB-3
_ Pulse Ipp 52 TOSHIBA 2-21E1B
Inductive Current (Clamped) Ip 52 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 150 w
Channel Temperature Ten 150 °C
Storage Temperature Range Tstg -55%150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Reh(j-c) 0.83 °C/W
Thermal Resistance, Junction to Ambient Reh(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °c
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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TOSHIBA SEMICONDUCTOR YTF451
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.] MAX.JUNIT
Gate Leakage Current Igss Vgs=+20V, Vpg=0V - - |£100 | nA
Vpg=450V, Veg=0V, Tc=25°C - - 2 uA
Drain Cut-off Current Ipgs DS L O5T 0
Vps=360V,Vgg=0V,Tc=125°C} - - ]1000 | wA

Drain-Source Breakdown Voltage | V(pr)pss | Ip=250ua, Vgg=0V 450 - - v
Gate Threshold Voltage Vih Vps=Vgg» Ip=250uA 2.0 - 4,0 v
Forward Transfer Admittance |1fs| Vpg=10V, Ip=7A 6 11 - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 13 - - A
Drain-Source ON Resistance RpscoN) { Ip=7A , Vgs=10V - 0.3 | 0.4 Q
Drain-Source ON Voltage VDS(ON) Ip=13A , Vgg=10V - 4.3 s
Input Capacitance Ciss - 3000 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 200 | pF
Output Capacitance Coss - 600 | pF

Rise Time t Ip=7A - 0

L3 10V Vi DG Vour 0 rs

Turn-on Time ton O-ﬂ- = > - 85 | ns
Switching Timef= - o ~ o

Fall Time te 10us & - 70 | ns

- VIN:tr,tf<5ns . YDD=210V

Turn-off Time toff |D.USIZ (Zout=47%) - 220 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgg=10V, Ip=164, B 82 | 120 } nC
Gate Source Charge Qgs VDS=36OV - 40 - nC
Gate-Drain ("Miller") Charge Qpd - 42 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. [UNIT
Continuous Source Current Ig — - - 13 A
Pulse Source Current Igp —_ - - 52 A
Diode Forward Voltage Vsp Ig=13A, Vgg=0V, Tc=25°C{ - - 1.4 v
Reverse Recovery Time trr Tj=150°C, Ip=13A, - 1300 | - ns
Reverse Recovered Charge Qrr |dIp/dt=100A/us - 7.4 - |C
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TOSHIBA FIELD EFFECT TRANSISTOR
YTF452

TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR

(T-MOS)

SILICON N CHANNEL MOS TYPE

INDUSTRIAL APPLICATIONS

Unit in mm

DRIVE APPLICATIONS.
. gasomax. 2
o] ]
FEATURES: s 21LOMAX si &
. Low Drain-Source ON Resistance : Rpg(on)=0.4Q (Typ.) 3_ | I
. High Forward Transfer Admittance : |Yfs|=11S  (Typ.) "; + -
+809
. Low Leakage Current : Iggg=+100nA(Max.) @ Vgg=+20V $10-00s
Ipgg= 250uA(Max.) @ Vpg=500V 33
. Enhancement-Mode : Vip=2.004.0V @ Vpg=Vgg,Ip=250u4 saz+az E
169+024
107888 |7 e
MAXIMUM RATINGS (Ta=25°C) . LIJ" 3
CHARACTERISTIC SYMBOL | RATING | UNIT 1 3 s
Drain-Source Voltage Vpsx 500 v 400MAX,
Drain-Gate Voltage (Rpg=1MQ) VDGR 500 v L GATE
AT
Gate-Source Voltage Vaess +20 v 2 SOURCE
DC(Te=25°C) | Ip 12 DRAIN (case)
JEDEC - -
Drain Cyrrent | DC(Tc=100°C) | 1Ip 7 A = To-Rotua/TO
EIAT TC—3,TB-3
Pulse Ipp 48 TOSHIBA 2-21E1B
Inductive Current (Clamped) Irp 48 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) Pp 150 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MaX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 0.83 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA YTF452
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.| MAX. JUNIT
Gate Leakage Current Igss Vgg=120V, Vpg=0V - - 2100 | na
Vpg=500V, Vgg=0V,Tc=25°C - - 250 | uA
Drain Cut-off Current Ipss DS 2 GS - -
Vps=400V,Vgs=0V,Tc=125°C} - - }1000 | wA
Drain-Source Breakdown Voltage | V(BR)pss | Ip=250uA, Vgg=0V 500 - - Y
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |Yfs| | Vpg=10V, Ip=74 6 11 - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 12 - - A
Drain-Source ON Resistance RDS(ON) Ip= 7A , Vgg=10V - 0.4 | 0.5 Q
Drain-Source ON Voltage VDS(ON) Ip=124 , Vgg=10V - 5.3 v
Input Capacitance Ciss - 3000 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 200 | pF
Output Capacitance Coss - 600 | pF
Rise Ti t In=7A -
ise Time r 10V Vi Da Vout 50 | ns
Turn-on Time ton O-H- o= S - 85 | ns
Switching Time - e s a
Fall Time tf 10us & - 70 | ns
n VIN:tr,tf<5ns ” VDD=210V
Turn-off Time Loff |D.Us1% (Zout=4.73, - 220 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=16A, - 82 120 | nC
Gate Source Charge Qs Vpg= 400V - 40 - nC
Gate-Drain ("Miller") Charge Qpd - 42 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. J TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 12 A
Pulse Source Current Igp —_— - - 48 A
Diode Forward Voltage Vgp Ig=12A , Vgg=0OV, Tc=25°C | - - 1.3 v
Reverse Recovery Time trr Tj=150°C, I1p=13A, - {1300 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 7.4 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR
SEMICONDUCTOR YTF453
TOSHIBA TECHNICAL DATA SILICON § CHANNEL MOS TYPE
(T-MOS)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Unit in mm
DRIVE APPLICATIONS. -

. #250MAX,_ o}

. = | =
FEATURES: 5 2 LOMAX s| &
. Low Drain-Source ON Resistance : Rpg(oN)=0.4Q (Typ.) ] [ <
. High Forward Transfer Admittance : |Yfs|=11S (Typ.) : ';09 ' -

+
. Low Leakage Current : Iggg=t100nA(Max.) @ Vgg=20V £10-004
Ipss= 250uA(Max.) @ Vpg=450V %5
. Enhancement-Mode : Vi p=2.0n4.0V @ Vpg=Vgg,Ip=250uA 3aztaz 2
1694024 -
+008 .
4.0-015 2 g
MAXIMUM RATINGS (Ta=25°C) ] 5o |3
—— &} o
CHARACTERISTIC SYMBOL RATING UNIT 1 g |
Drain-Source Voltage Vpsx 450 v 4Q0MAX
Drain-Gate Voltage (Rgg=1MQ) VDGR 450 v L
ATE
Gate-Source Voltage Vgss +20 v 2. SOURCE
DC(Tc=25°C) | 1Ip 12 _ DRATN (cAsE)
JEDEC o- Z
Drain Current | DC(Tc=100°C) | Ip 7 A TOTROLMAZTOTS
EIAT TC-3,TB-3
Pulse Ipp 48 TOSHIBA 2-21B1B
Inductive Current (Clamped) Iip 48 A Weight : 15.8g
Drain Power Dissipation
(Tc=25°C) D 130 v
Channel Temperature Ten 150 °C
Storage Temperature Range Tstg -55%150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 0.83 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 30 °C/W
Muximum Lead Temperature for Soldering T . 300 °C
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

i i i ich mr S icense is gra lication
rights of the third parties which may result from its use. No license is granted by imp
)
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

YTF453

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.| MAX. JUNIT
Gate Leakage Current Igss VGgs=+20V, Vpg=0V - - %100 | nA
Drain Cut-off Current Ipss Ypg=450V, V=0V, Te=257C - - L

Vps=360V,Vgg=0V,Tc=125°C| - - ]1000 | wA
Drain-Source Breakdown Voltage | V(pRr)pss | Ip=250uA, Vgg=0V 450 - - )
Gate Threshold Voltage Vih VDS“vGS' Ip=250uA 2.0 - 4.0 \Y
Forward Transfer Admittance |Yfs| |Vpg=10V, Ip=7A 6 11 - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 12 - - A
Drain-Source ON Resistance Rps(on) | Ip= 7A , Vgs=10V - 0.4 | 0.5 Q
Drain-Source ON Voltage Vps(on) | Ip=12A , Vgs=10V - 5.3 \
Input Capacitance Ciss - 3000 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 200 | pF
Output Capacitance Coss - 600 | pF
Rise Time tr 10V Vi ID=(_7A Your |- 50 | ns
Turn-on Time ton Oﬂ S S - 85 | ns
Switching Timefrae—rre tr s o L Z 20 | ns
VIN:tr,tf<5ns ~ VDD=210V
Turn-off Time toff |D.Us1% (Zout=4.7Q; - 220 | ns
(Gore Somrce 150 Gate-Drain)] % fvgs=10v, 1p-164, -] 82 [120fnC
Gate Source Charge Qs Vpg=360V - 40 - nC
Gate-Drain ("Miller") Charge Qed - 42 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 12 A
Pulse Source Current Igp —_— - - 48 1 A
Diode Forward Voltage Vsp Ig=12A, Vgg=0V, Tc=25°C| - - 1.3 v
Reverse Recovery Time trr Tj=150°C, Ip=13A, - |1300 - ns
Reverse Recovered Charge Qrr  |dIp/dt=100A/us - 7.4 1 - JwC
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TOSHIBA FIELD EFFECT TRANSISTOR
SEMICONDUCTOR YTF520

TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(T -MOS)

TOSHIBA

INDUSTRIAL APPLICATIONS

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
Unit in om

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. Lasuax.  J36£02
x|
FEATURES:: > (EE N
&
. Low Drain-Source ON Resistance : Rpg(oN)=0.250 (Typ.) . 2 3 I
> 2]
. High Forward Transfer Admittance : |Yfs|=2.9S (Typ.) 3 a
&
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=*20V i
Ipss= 250uA(Max.) @ Vpg=100V =]
. Enhancement-Mode : Vyn=2.0n4.0V @ Vpg=Vgg,Ip=250uA LEWAX, §
I
>
MAXIMUM RATINGS (Ta=25°C) 3
>
CHARACTERISTIC SYMBOL RATING UNIT P =
Drain-Source Voltage VpsK 100 v - L
Drain-Gate Voltage (Rgg=1MQ) VDGR 100 v 1. GATE
Gate-Source Voltage VGss +20 v 2 DRALN (HEAT SINK)
3. SOURCE"
DC(Tc=25°C) Ip 8
Drain C DC(Tem100°C . S JEDEC TO-220AB
rain Current c= ) D A SIAT So-1s
Pulse Ipp 32 TOSHIZA 2-10A3B
Inductive Current (Clamped) Ip 32 A Weight : 1.9g
Drain Power Dissipation
(Tc=25°C) PD 40 v
Channel Temperature Teh 150 °C
Storage Temperature Range Tstg ~-55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Reh(j-c) 3.12 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 00 oc
Purposes (1.6mm from case for 10 seconds) L 3

The information contained herein. is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
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SEMICONDUCTOR YTF520

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.} MAX. {UNIT
Gate Leakage Current Igss Vgg=+20V, Vpg=0V - - ]%500 | nA
Vpg=100V,Vgg=0V,Tc=25°C - - 250 | uA
Drain Cut-off Current Ipss
Vpg=80V ,V5g=0V,Tc=125°C| - - ]1000 | pA
Drain-Source Breakdown Voltage | V(pr)pss { Ip=250uA, Vgs=0V 100 - - v
Gate Threshold Voltage Veh Vps=Vgg, Ip=250uA 2.0 - 4,0 v
Forward Transfer Admittance [YEs| | Vpg=10V, Ip=4A 1.5}12.91] - S
On-State Drain Current IpcoN) | Vps=10V, Vgg=10V 8 - - A
Drain-Source ON Resistance Rps(on) | Ip=4A , Vgs=10V - 10.25 }0.30 Q
Drain-Source ON Voltage Vps(oN) | Ip=84 , Vgs=10V - 2.2 v
Input Capacitance Ciss - 600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 100 | pF
Output Capacitance Coss - 400 | pF
Rise Time t Ip=4A - 70 | ns
v Viy D oVour
Turn-on Time ton Oﬂ = n - 110 | ns
Switching Time - o =) N
Fall Time te . 10us  n hy 50y - 70 | ns
VIN:tr,tf<dns ” VpD=30
Turn-off Time toff ]D.Us1Z (Zout=50Q) - 170 | ns
Total Gate Charge
- 1
(Gate-Source Plus Gate-Drain) QS Vgg=10V, Ip=104, 0 15 | nC
Gate Source Charge Qgs Vpg=80V - 6 - nC
Gate-Drain ("Miller") Charge Qpd - 4 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CCNDITION MIN. | TYP. | MAX. |UNIT
Continuous Source Current Ig —_— - - 8 A
Pulse Source Current Igp — - - 32 A
Diode Forward Voltage Vsp Ig=8A , Vgg=0V, Tc=25°C| - - 2.5 v
Reverse Recovery Time trr Tj=150°C, Ip=8A, - 280 | - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 1.6 - LC

TOSHIBA CORPORATION

-221-



TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTFS521
TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(T -M0S)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

INDUSTRIAL APPLICATIONS
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. lasuar. #3602
FEATURES: FL’ fi E
U 2|
. Low Drain-Source ON Resistance : Rpg(oN)=0.25Q (Typ.) . =
> )
. High Forward Transfer Admittance : |Yfs|=2.9S (Typ.) 3 2
2}
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=+20V g ,
Ipgs= 250uA(Max.) @ Vpg=60V II |
. Enhancement-Mode : V p=2.04.0V @ Vpg=Vgg,Ip=250uA 3 3
i it
MAXIMUM RATINGS (Ta=25°C) 254 E
S
CHARACTERISTIC SYMBOL | RATING | UNIT S =
Drain-Source Voltage Vpsx 60 v - r
Drain-Gate Voltage (Rgg=1MQ) Vpgr 60 v 1. GATE
Gate-Source Voltage Vgss £20 v 2 DRALY (HEAT SINK)
= C(Te25°C) T 3. SOURCE
JEDEC -22
Drain Current | DC(Tc=100°C) Ip 5 A T0722048
ZIaT SC-46
Pulse Ipp 32 TOSHIZA 2-10A3B
Inductive Current (Clamped) Ip 32 A Weight : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 40 v
Channel Temperature Teh 150 °C
Storage Temperature Range Tseg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Reh( j-c) 3.12 °C/u
Thermal Resistance, Junction to Ambient Reh(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or vther
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF521

TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.| MAX. {UNIT
Gate Leakage Current Igss V=120V, Vpg=0V - = | £500 | nA
Vpg=60V , V=0V, Tc=25°C - - 250 | uA
Drain Cut-off Current Ipss DS 2 GS7
Vpg=48V ,Vgg=0V,Tc=125°C} - - 1000 | uA
Drain-Source Breakdown Voltage | V(prypss | Ip=250ul, Vgg=0V 60 - - v
Gate Threshold Voltage Ven Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |Yfs| |Vpg=10V, Ip=4A 1.5 ) 2.9 - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 8 - - A
Drain-Source ON Resistance Rps(on) | Ip=4A , Vgs=10V - Jo.25 {0.30 ] @
Drain-Source ON Voltage Vps(on) | Ip=8a , Vgs=10V - 2.2 v
Input Capacitance Ciss - 600 | pF
Reverse Transfer Capacitance Crss Vps=25Y, Vgg=0V, f=1MHz - 100 | pF
Output Capacitance Coss - 400 | pF
Rise Ti t Ip= 4A - 7
ise Time r 10V Viy DC: VouT. 0} ns
Turn-on Time ton 0 = I - 110 | ns
Switching Time - o S ~
Fall Time tf 0us - 70 | ns
, VIN:tr,tf<sns "~ VDD=30V
Turn-off Time Loff |D.UslZ (Zout=50Q) - 170 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgg=10V, Ip=10A, _ 10 15 | n€
Gate Source Charge Qs Vpg=48V - 6 - nC
Gate-Drain ("Miller") Charge Qed - 4 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Continuous Source Current Ig — - - 8 A
Pulse Source Current Igp — - - 32 A
Diode Forward Voltage Vsp Ig=8A , Vgg=0V, Tc=25°C| - - 2.5 v
Reverse Recovery Time trr Tj=150°C, Ip=8A, - 280 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 1.6 - LC

TOSHIBA CORPORATION
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTFS522

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(T-MOS)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Uoit in om
DRIVE APPLICATIONS. 103MAX,  Z36x02
FEATURES: - j;;‘ . '
. Low Drain-Source ON Resistance : Rpg(oN)=0.30 (Typ.) . = 3

. High Forward Transfer Admittance : Ist|=2,gs (Typ.) E E

. Low Leakage Current : Iggg=t500nA(Max.) @ Vgg=+20V 4 .

Ipss= 250uA(Max.) @ Vpg=100V

I 130MIN,

. Enhancement-Mode : Vyy=2.0n4.0V @ Vpg=Vgg,Ip=250uA LEMAX.
aze i
>
MAXIMUM RATINGS (Ta=25°C) 25¢ 25t 3
>~
CHARACTERISTIC SYMBOL RATING UNIT S ‘c’;’!:. f N =
Drain-Source Voltage Vpsx 100 \Y - t-1-2-3- !
Drain-Gate Voltage (Rgg=1M2) VDGR 100 \) 1. GATE
Gate-Source Voltage VGss +20 v 2. DRAIN (HEAT SINK)
3. SOURCE
DC(Tc=25°C) Ip 7
) - JEDEC TO—220AB
Drain Current | DC(Tc=100°C) Ip 4 A BIAT So—16
Pulse Ipp 28 TOSHIBA 2-10a38
Inductive Current (Clamped) Iip 28 A | Weight : 1.9g
Drain Power Dissipation
(TC=25°C) PD 40 %
Channel Temperature Teh 150 °C
Storage Temperature Range Tstp ~55150 °C
THERMAL CHARACTERISTICS
» CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.12 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6bmm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
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rosmiga SEMICONDUCTOR Crrsas
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.} TYP.] MAX.JUNIT
Gate Leakage Current Igss Vgs=%20V, Vpg=0V - - | #500] nA
Drain Cut-off Current Ipss Yps=100V, VG5OV, Te=257C - - 2504 b

Vpg=B80V ,V5g=0V,Tc=125°C| - - 1000 | wA
Drain-Source Breakdown Voltage V(BR)DSS Ip=250u4, Vgg=0V 100 - - v
Gate Threshold Voltage Vin Vps=Vgs, Ip=250uA 2.0 - 4.0 \Y
Forward Transfer Admittance [Yfs| | Vpg=10V, Ip=4A 1.5} 2.9} - S
On-State Drain Current Ip(on) | Vps=10V, Vgg=10V 71 - - A
Drain-Source ON Resistance Rps(on) | Ip=4A , Vgg=10V - 0.3] 0.4] @
Drain-Source ON Voltage VDS(ON) Ip=74 , Vgg=10V - 2.3 \%
Input Capacitance Ciss - 600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 100 } pF
Output Capacitance Coss - 400 | pF
Rise Time ty 10V Vi ID:AA'OVOUT - 70 | ns
Turn-on Time ton Oﬂ = S:) - 110 § ns
Switching Time Fall Time tf IBTJS A ? - 70 | ns
VIN:tr,tf<5ns ~ VDD=50V
Turn—of f Time Loff |D.US1Z (Zout=509; - 170 | ns
'{g;ii—gzsicghgiﬁz Gate-Drain) Qg Vgs=10V, Ip=104, - 10 15 nC
Gate Source Charge Qps Vpg=80V - 6 - nC
Gate-Drain ("Miller") Charge Qpd - 4 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 7 A
Pulse Source Current Igp —_ - - 28 A
Diode Forward Voltage Vgp Ig=8A , Vgg=0V, Tc=25°C| - - 2.3 v
Reverse Recovery Time tey Tj=150°C, 1p=8aA, - 280 ) - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 1.6 - uC

TOSHIBA CORPORATION

-225-



TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF523

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(TT-MOS)

INDUSTRIAL APPLICATIONS

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. A
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. 103MAX,  £a6202
FEATURES: 5%—31; g
. Low Drain-Source ON Resistance : Rpg(on)=0.3Q (Typ.) ° @ S
. High Forward Transfer Admittance : |Yfs|=2.9S (Typ.) g A
. Low Leakage Current : Iggg=t500nA(Max.) @ Vgg=+20V “
Ipgs= 250uA(Max.) @ Vpg= 60V ! =z
. Enhancement-Mode : Vip=2.004.0V @ Vpg=Vgs, Ip=250uA ! §
MAXIMUM RATINGS (Ta=25°C) zse 2
CHARACTERISTIC SYMBOL RATING UNIT 1 Q &
Drain-Source Voltage Vpsx 60 \% -3-4
Drain-Gate Voltage (Rgg=1MQ) VDGR 60 v L oaTE '
Gate-Source Voltage Vgss +20 A 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Ip & SOUROE
Drain Current | DC(Tc=100°C) | Ip 4 R I0TEAOAE
EI1AJ sc—46
Pulse Ipp 28 TOSHIBA 2-10A3B
Inductive Current (Clarﬁped) Itp 28 A Weiget : 1.9g
I();iirznslz(c;v)ver Dissipation Pp 40 W
Channel Temperature Teh 150 °C
Storage Temperature Range Tseg -55"150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Reh(j-c) 3.12 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
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TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.} MAX. |UNIT

Gate Leakage Current Igss Veg=+20V, Vpg=0V - - 4500 } nA
Drain Cut-off Current Ipss YDs= 60V, Vgs=0V, Te=257C - - 250 | v
Vps= 48V,Vgg=0V,Tc=125°C| - - |1000 | wA

Drain-Source Breakdown Voltage | V(BR)pss | Ip=250uA, Vgg=0V 60 - - v
Gate Threshold Voltage Vih Vps=Ygs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance IstI Vpg=10V, Ip=4A 1.5 2.9 - S
On-State Drain Current Ipcon) | Vps=10V, Vgs=10V 7 - - A
Drain-Source ON Resistance Rps(on) | Ip=4a » Vgs=10V - 0.3 ] 0.4 1Y)
Drain-Source ON Voltage VDS(ON) Ip=7A , Vgs=10V - 2.3 \Y
Input Capacitance Ciss - 600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 100 } pF
Output Capacitance Coss - 400 | pF
Rise Time tr 10V Vi Ip=4A Vour b 70 | ns

Turn-on Time ton OJ—l = E] - 110 | ns

Switching Time Fall Time tf la‘ls ? '\. v - 70 | ns
Turn-off Time toff glgg;'zézazimsplriao - 170 | ns

LUs1% ;

F{g;itle—gittx:cgh;iﬁz Gate-Drain) Qg Vgs=10V, Ip=10A, - 10 15 ] nC
Gate Source Charge Qos Vpg=48V - 6 - nC
Gate-Drain ("Miller") Charge Qpd - 4 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_— - - 7 A
Pulse Source Current Igp —_ - - 28 A
Diode Forward Voltage Vgp Ig=7A , Vgg=0V, Tc=25°C| - - 2.3 v
Reverse Recovery Time trr Tj=150°C, Ip=8A, - 280 - ns
Reverse Recovered Charge Qrr dIf/dt=100A/us - 1.6 - uC

TOSHIBA CORPORATION
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF530

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(T -MOS)

INDUSTRIAL APPLICATIONS

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
Unit in om

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. Llaswax.  Zas:az
™
FEATURES: v 3
>
. Low Drain-Source ON Resistance : Rpg(oN)=0.14 (Typ.) ) 2 3
> el
. High Forward Transfer Admittance : |Yfs|=5.5S (Typ.) 3 a
N
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=+20V ki . .
Ipss= 25uA(Max.) @ Vpg=100V ; ; ! =]
. Enhancement-Mode : V.1,=2.004.0V @ Vpg=Ygg, Ip=250u4 15waz. || li b 3
i o
| it
uvs!v i -
-
x|
MAXIMUM RATINGS (Ta=25°C) 25¢ 23t 3
I
CHARACTERISTIC SYMBOL RATING UNIT s SQ: t 9=
Drain-Source Voltage VDSX 100 v i e A L
Drain-Gate Voltage (Rgg=1MR) VDGR 100 v L. GATE
Gate-Source Voltage Vgss +20 v 2. DRAIN (HEAT SINK)
4 3. SOURCE-
DC(Tc=25°C) Ip 14
JEDEC TO-
Dra¥n Current | DC(Tc=100°C) | Ip 9 A | 24P
ZIAT SC-46
Pulse Ipp 56 TOSHIBA 2-10A3B
Inductive Current (Clamped) Iip 56 A Weight : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 75 v
Channel Temperature Teh 150 °C
Storage Temperature Range Tstg -55V150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.67 °C/W
Thermal Resistance, Junction to Ambient Reh(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6mm from case for 10 seconds) L

or the applications of our

The information contained herein is presented only as a gu.lde f
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SEMICONDUCTOR YTFS30
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.| MAX.{UNIT
Gate Leakage Current Igss Vgg=+20V, Vpg=0V - - |#500 | na
Drain Cut-off Current Ipss Yp5=100V, Vgs=0V, Te=25"C - - il

Vpg=80V ,Vgg=0V,Tc=125°C| - | - [1000 | wna
Drain-Source Breakdown Voltage | V(gr)pss | Ip=250uA, Vgs=0V 100 - - v
Gate Threshold Voltage Ven VDS:VGSv Ip=250uA 2.0 - 4.0 \%
Forward Transfer Admittance |Yfs] | Vpg=10V, Ip=84 4.0 | 5.5 - S
On-State Drain Current Ipon) | Vps=10V, Vgg=10V 14 - - A
Drain-Source ON Resistance Rps(on) | Ip=8A , Vgg=10V - ]0.14 ]0.18 Q
Drain-Source ON Voltage Vpscon) | Ip=14A , Vgs=10V - 2.2 v
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=O0V, f=1MHz - 150 | pF
Output Capacitance Coss - 500 | pF
Rise Time tr 10V Voy Ip=8A VouT b— 75 | ns
Turn-on Time ton Oﬂ S S‘: - 105 | ns
Switching Time Fall Time te , 1&3 2 < - 45 | ns
Turn-off Time t VIVitr, te<Sns 7 YDD=30V - 85 | ns
off ]D.Us1Z (Zout=15%Q)

féiii-giﬁicﬁhiiﬁi Gate-Drain)] % |vge=l0v, Ip-18a, el
Gate Source Charge Qgs Vpg=80V - 9 - nC
Gate-Drain ("Miller") Charge Qod - 9 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig _ - - 14 A
Pulse Source Current Igp — - - 56 A
Diode Forward Voltage Vgp Ig=14A, Vgg=0V, Tc=25°C | - - 2.5 v
Reverse Recovery Time trr Tj=150°C, Ip=144, - 360 { - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.1 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF531

TosHlBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(T -MOS)

INDUSTRIAL APPLICATIONS

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
Unit in omm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. 1a3uax,  #36=02
>
FEATURES: %3( 3; . '
P
. Low Drain-Source ON Resistance : Rpg(oN)=0.14Q (Typ.) s
el
. High Forward Transfer Admittance : |Yfs|=5.55 (Typ.) a
. Low Leakage Current : Iggg=*500nA(Max.) @ Vgg=+20V
Ipss= 250uA(Max.) @ Vpg=60V = '
. Enhancement-Mode : Vi ,=2.0n4.0V @ Vpg=Vgg,Ip=250uA LSMAX, 5
iR
J.
>
MAXIMUM RATINGS (Ta=25°C) 3
I
CHARACTERISTIC SYMBOL RATING UNIT a =
Drain-Source Voltage Vpsx 60 v - L
Drain-Gate Voltage (Rgg=1MR) VDGR 60 v 1. GATE
Gate-Source Voltage Vgss +20 \ 2 DRAIN (HEAT SINK)
3. SOURCE -
DC(Tc=25°C) Ip 14
JEDEC TO-22
Drain Current | DC(Tc=100°C) | Ip 9 A | 24P
: EIAT SC—46
Pulse Ipp 56 TOSHISA 2-10A3B
Inductive Current (Clamped) Iip 56 A Weight : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 5 Y
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55V150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistaunce, Junction to Case Rth(j-c) 1.67 °C/W
Thermal Resistance, Junction to Ambient Rth( j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 oc
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTFS53 1
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.} MAX.]UNIT
Gate Leakage Current Igss Vgg=%20V, Vpg=0V - - }#*500 | na
Vpg=60V ,V5g=0V,Tc=25°C - - 250 | uwA
Drain Cut-off Current Ipss DS 6s
Vpg=48V ,Vgg=0V,Tc=125°C| - - |1000 | nA
Drain-Source Breakdown Voltage | V(gr)pss | Ip=250ui, Vgg=0V 60 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |Yfs| | Vpg=10V, Ip=84 4.0 | 5.5 - S
On-State Drain Current Ipcon) | Vps=10V, Vgs=10V 14 - - A
Drain-Source ON Resistance Rps(on) | Ip=8A , Vgg=10V -~ 10.14 |0.18 Q
Drain-Source ON Voltage Vps(oN) | Ip=144 , Vgs=10V - 2.2 v
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 150 | pF
Output Capacitance Coss - 500 | pF
Rise Time t Ip=8A -
ise Tim r 10V Vo Dc VouT 75 | ns
Turn-on Time ton Oﬂ S Yy - 105 | ns
Switching Time - o ) 9
Fall Time tf 10us —~ - 45 | ns
. VIN:tr,tf<Sns ~ VDD=36V
Turn-off Time toff |D.UslZ (Zout=15Q) - 85 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgg=10V, Ip=184, B 18 30 | nC
Gate Source Charge Qgs Vpg=48V - 9 - nC
Gate-Drain ("Miller") Charge Qed - 9 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 14 A
Pulse Source Current Igp —_— - - 56 A
Diode Forward Voltage Vgp Ig=14A, Vgg=0V, Tc=25°C{ - - 2.5V
Reverse Recovery Time trr Tj=150°C, Ip=14A, - 360 - ns
Reverse Recovered €harge Qrr dIp/dt=100A/us - 2.1 - rC

TOSHIBA CORPORATION
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TOSHIBA

TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR

TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

YTF532
SILICON N CHANNEL MOS TYPE

(TT-MOS)

INDUSTRIAL APPLICATIONS
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR - -
DRIVE APPLICATIONS. 1Q3MAR,  F36+02
of
FEATURES: Pﬁ%ﬁ—"’x = :{
~
. Low Drain-Source ON Resistance : Rpg(on)=0.22 (Typ.) . < i
. High Forward Transfer Admittance : |Yfs|=5.55 (Typ.) g 2
. Low Leakage Current : Iggg=*500nA(Max.) @ Vgg=120V « o
Ipgs= 250uA(Max.) € Vpg=100V =
. Enhancement-Mode : V¢}=2.004.0V @ Vpg=Vgg, Ip=250uA 1.6MAX, ' \ 5
I~ o
a7e |t ft | i
! —t
MAXIMUM RATINGS (Ta=25°C) 25¢ 254 E
~
CHARACTERISTIC SYMBOL RATING UNIT RS 1 o <
Drain-Source Voltage Vpsx 100 \ ’“——;fiﬁ -;-s{
Drain-Gate Voltage (Rgg=1MQ) VDGR 100 \Y !
1. GATE
Gate-Source Voltage Vess +20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Ip 12 S SOURCE
Drain Current | DC(Tc=100°C) Ip 8 A JEDEC T0"RR0AP
EI1AJ SC—46
Pulse Ipp 48 TOSHIBA 2-10A3B
Inductive Current (Clamped) Iip 48 A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 5 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstp -55"150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistuance, Junction to Case Rth(j-c) 1.67 °C/W
Thermal Resistance, Junction to Ambient Rth(j—a) 80 °C/W
Muximum Lead’Temperature for Soldering 300 °C
Purposes (1.6mm from case for 10 seconds)

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR
TOSHIBA YTEs32
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.| MAX. JUNIT
Gate Leakage Current Igss Vgg=%20V, Vpg=0V - - |#s500 | nA
Drain Cut-off Current Ipss 'D5=100V. VGs=0V, Te=257C - - 250 | vA

Vps= 80V,Vgg=0V,Tc=125°C| - - 11000 | A
Drain-Source Breakdown Voltage V(BR )DSS | Ip=250uA, Vgg=0V 100 - - \Y
Gate Threshold Voltage Vih Vps=Vgs, 1p=250uA 2.0 - 4.0 v
Forward Transfer Admittance |Yfs| | Vpg=10V, Ip=8A 4.0 | 5.5 - S
On-State Drain Current Ipcon) | Vps=10V, Vgs=10V 12 - - A
Drain-Source ON Resistance Rpscon) | Ip= 8A , Vgs=10V - 0.2 | 0.25) &
Drain-Source ON Voltage Vps(on) | Ip=12A , Vgs=10V - 2.6 v
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 150 | pF
Output Capacitance Coss - 500 | pF
Rise Time ty 10V Vi IDiSA’OVOUT - 75 | ns
Turn-on Time ton Oﬂ S a - 105 | ns
Switching Time Fall Time tf 1'5:'5 = 3 - 45 | ns
VIN:tr,tf<5ns ~ VDD=36V
Turn-off Time Loff |D.Us1% (Zout=15%) - 85 | ms
féiil-giifcﬁhiiﬁi Gate-Drain)] % [vgs-10v, 1p-184, o I e B
Gate Source Charge Qos Vps=80A - - nC
Gate-Drain ("Miller") Charge Qpd - - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 12 A
Pulse Source Current Igp — - - 48 A
Diode Forward Voltage Vgp Ig=12A, Vgg=0V, Te=25°C| - - 2.3V
Reverse Recovery Time trr Tj=150°C, I1p=14A, - 360 | - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.1 - uC
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SEMICONDUCTOR

HIBA
TOS TECHNICAL DATA

TOSHIBA FIELD EFFECT TRANSISTOR

YTF533

SILICON N CHANNEL MOS TYPE

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

(7 -MOS)

INDUSTRIAL APPLICATIONS
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. 103MAX.  P36£0%
o
FEATURES: -’3%’3—‘45 g
™
. Low Drain-Source ON Resistance : Rpg(on)=0.2Q (Typ.) . < 5
>
. High Forward Transfer Admittance : |Yfs|=5.58 (Typ.) g z
o
. Low Leakage Current : Iggg=*500nA(Max.) @ Vgg=t20V = .
Ipss= 250uA(Max.) @ Vpg= 60V I l =
. Enhancement-Mode : V¢y=2.0n4.0V @ Vpg=Vgg,Ip=250uA 1.6 MAX. } ' g
| i
aveé It
! —
MAXIMUM RATINGS (Ta=25°C) 254 zsa 32
=
CHARACTERISTIC SYMBOL { RATING | UNIT @ g% e
Drain-Source Voltage Vpsx 60 v ™ 1-%-3
Drain-Gate Voltage (Rgg=1MQ) VDGR 60 v '
1. GATE
Gate-Source Voltage Vess +20 \Y 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Ip 12 3 SOURCE
Drain Current | DC(Tc=100°C) | Ip 8 A | REREC T0"22042
EI1AJ §C—46
Pulse Ipp 48 TOSHIBA 2-1043B
Inductive Current (Clamped) Itp 48 A Weiget : 1.9g
Drain Power Dissipation
(TC=25°C) PD 75 W
Channel Temperature Teh 150 °C
Storage Temperature Range Tstg -55"150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.67 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF533
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX. JUNIT
Gate Leakage Current Igss Vgs=%20V, Vpg=0V - - |*500 | na
Vpg= 60V, Vgg=0V,Tc=25°C - - 250 | uA
Drain Cut-off Current Ipss S S
Vpg= 48V,Vgg=0V,Tc=125°C] - | - 1000 | ua

Drain-Source Breakdown Voltage | V(pRr)pss | Ip=250uA, Vig=0V 60 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 | - 4.0
Forward Transfer Admittance [Yfs| [Vpg=10V, Ip=8A 4,0 5.5 -
On-State Drain Current Ip(on) | Vps=10V, Vgg=10V 12 - -
Drain-Source ON Resistance Rps(on) | Ip= 8A , Vgs=10V - 0.20] 0.25
Drain-Source ON Voltage VDS(ON) Ip=124 , Vgg=10V - 2.6 v
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 150 | pF
Output Capacitance Coss - 500 | pF

Rise Time t Ip=8A -

L Jiovey viy DeroVour Do

Turn-on Time ton Oﬂ = n - 105 | ns
Switching Time - e ra) o

Fall Time te 10us =~ v - 45 | ns

- - VIN:tr,tf<5ns ~ VDD=36

Turn-off Time toff |D.Us1Z (Zout=159} - 85 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=184, B 18 30| nC
Gate Source Charge Qs Vpg=48V - 9 - nC
Gate-Drain ("Miller") Charge di - 9 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. ] MAX. JUNIT
Continuous Source Current Ig — - - 12 A
Pulse Source Current Igp —_ - - 48 A
Diode Forward Voltage Vsp Ig=12A, Vgg=0OV, Te=25°C | - - 2.3 v
Reverse Recovery Time trr Tj=150°C, Ip=14A, - 360 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - ]2.1 - uC
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TOSHIBA

TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR

TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR

DRIVE APPLICATIONS.

FEATURES:

. Low Drain-Source ON Resistance : Rpg(oN)=0.07Q (Typ.)
|Yfs|=105  (Typ.)
Iggs=+500nA(Max.) @ Vgg=+20V
Ipss= 250uA(Max.) @ Vpg=100V

. High Forward Transfer Admittance :

. Low Leakage Current :

YTF540

(T -M0S)

SILICON N CHANNEL MOS TYPE

INDUSTRIAL APPLICATIONS

Unit in mm

103¥AX., J36xQ2
o 3%
a 3

B

dy) <

=

2]

g

-

|
. Enhancement-Mode : Vi p,=2.0n4.0V @ Vpg=Vgg,Ip=250uA LEVAX. | 2
; 3
a7s | -
T B
o 254 o
MAXIMUM RATINGS (Ta=25°C) 3
>
CHARACTERISTIC SYMBOL RATING UNIT S 'SJE i =
- ~f 3 -9
Drain-Source Voltage Vpsx 100 v {-t-2-3- i
Drain-Gate Voltage (Rgg=1MQ) VDGR 100 N 1. GATE
Gate-Source Voltage VGss +20 v 2 DRAIN (HEAT SINK)
— 3. SOURCE
DC(Tc=25°C) Ip. 27
JEDEC -
Drain Current | DC(Tc=100°C) Ip 17 A 10-22045
EIAJ SC-46
Pulse Ipp 108 TOSHIBA 2-10A3B
Inductive Current (Clamped) Iip 108 A Weight : 1.9g
Drain Power Dissipation
(TC=25°C) PD 125 w
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. - UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 1.0 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °c
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTFS540
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.| MAX. UNIT
Gate Leakage Current Igss Vgg=%20V, Vpg=0V - - |%500 { nA
Vpg=100V,Vgg=0V,Tc=25°C | - - | 250 ua
Drain Cut-off Current Ipss
Vpg=80V ,Vgg=0V,Tc=125°C| - - |1000 | wA

Drain-Source Breakdown Voltage | V(pRr)pss | Ip=250ui, Vgg=0V 100 - - v
Gate Threshold Voltage Veh Vps=Vgg, Ip=250uA 2.0 - 4.0 \Y
Forward Transfer Admittance |Yfs| Vpg=10V, Ip=15A 6 10 - S
On-State Drain Current IpcoN) | Vps=10V, Vgg=10V 27 - - A
Drain-Source ON Resistance Rpscon) | Ip=154 , Vgg=10V - 10.07 {0.085] @
Drain-Source ON Voltage Vps(on) | Ip=274 , Vgg=10V - 2.1 v
Input Capacitance Ciss - 1600 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 300 | pF
Output Capacitance Coss - 800 | pF

Rise Time t Ip=15A - 60 | ns

- z lOVﬂ VIyn Dc; Vour

Turn-on Time ton 0 S ~ - 90 | ns
Switching Time - [l <

Fall Time tf 10us , 30V - 30 | ns

. VIN:tr,tf<Sns  VDD=

Turn-off Time toff |D.UslZ (Zout=4.79) - 110 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=344, B 38 60 | nC
Gate Source Charge Qgs Vpg=80V - 17 - nC
Gate-Drain ("Miller") Charge Qod - 21 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Continuous Source Current Ig —_ - - 27 A
Pulse Source Current Igp — - - 108 A
Diode Forward Voltage Vsp Ig=27A, Vgg=0V, Tc=25°C}{ - - 2.5 v
Reverse Recovery Time trr Tj=150°C, Ip=27A, - 500 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.9 - rC
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TOSHIBA FIELD EFFECT TRANSISTOR

rosmipa SEMICONDUCTOR oD BEFEC

TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(T -MOS)
HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL "P"—écﬁlgb‘s
n n om
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. LO3MAX.  P36+02
x|
FEATURES: 3 35 .
>
. Low Drain-Source ON Resistance : Rps(ON)=0.079 (Typ.) =1 3
> el
. High Forward Transfer Admittance : |Yfs|=105 (Typ.) ;[ a
&
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=20V i . N
Ipss= 250uA(Max.) @ Vpg=60V *——, ; ‘ =
. Enhancement-Mode : Vi y=2.00.0V @ Vpg=Vgg,Ip=250uA Lewax. || i | 2
I A
ars ff -
| I
MAXIMUM RATINGS (Ta=25°C) 254 23+ 3
>
CHARACTERISTIC swBoL | RATING | UNIT | | &} 8] = N
Drain-Source Voltage Vpsx 60 v —1-2-3
Drain-Gate Voltage (Rgg=1MQ) VDGR 60 v 1. GATE
Gate-Source Voltage Vgss +20 \ 2. DRAIN (HEAT SINK)
- 3. SOURCE -
DC(Tc=25°C) Ip 27
) ~ JEDEC TO—-220AB
Drain Current | DC(Tc=100°C) Ip 17 A S1a7 So—1s
Pulse Ipp 108 TOSHIBA 2-10A3B
Inductive Current (Clamped) Ip 108 A Weight : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 125 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55Vv150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistuance, Junction to Case Rth(j-c) 1.0 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 30 °C
Purposes (1.6mm from case for 10 seconds) L 0

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTFS 40
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. JUNIT
Gate Leakage Current Igss Vgs=%20V, Vpg=0V - - |£500 | nA
Vpg=60V ,Veg=0V,Tc=25°C - - 250 | uA
Drain Cut-off Current Ipgs DS : GS7
Vpg=48V ,VG5=OV,TC=125°C - - 1000 uA
Drain-Source Breakdown Voltage | V(pr)pss | Ip=250u4, Vgs=0V 60 - - v
Gate Threshold Voltage Veh Vps=Vgs, Ip=250uA 2.0 - 4.0 Y
Forward Transfer Admittance [Yfs| |Vpg=10V, Ip=15A 6 0] - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 27 - - A
Drain-Source ON Resistance Rps(on) { Ip=15A , Vgg=10V - ]0.07 |o0.085] @
Drain-Source ON Voltage Vps(oN) | Ip=27A , Vgg=10V - 2.1 v
Input Capacitance Ciss - 1600} pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 300} pF
Output Capacitance Coss - 800} pF
Rise Time t Ip=15A - 60| ns
L IOVﬂ VIy DC: Vout
Turn-on Time ton 0 = Q - 90§ ns
Switching Time - et ~
Fall Time tf L 10us < v - 30f ns
. ViN:tr,tf<dns ” VDD=30
Turn-off Time Foff |D.UslZ (Zout=479) - 110} ns
Total Gate Charge
(Gate-Source Plus Gate-Drain)] 38 |vgg=l0V, Ip=34a, - | B’ | eofnc
Gate Source Charge Qs Vpg=48V ~ 17 - nC
Gate-Drain ("Miller") Charge Qqd - 21 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Continuous Source Current Ig — - - 27 A
Pulse Source Current Igp —_ - - 108 A
Diode Forward Voltage Vgp Ig=27A , Vgg=0V, Tc=25°C{ -~ - 2.5 v
Reverse Recovery Time trr Tj=150°C, Ip=27A, - 500 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.9 - LC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTFS542

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(7T -MOS)

INDUSTRIAL APPLICATIONS

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. L.
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR "
DRIVE APPLICATIONS. 103MAX. #3602
(=}
FEATURES: rlJ ﬂ_"l’;‘ o
~
. Low Drain-Source ON Resistance : Rpg(on)=0.09% (Typ.) @ f
. High Forward Transfer Admittance : |Yfs|=10S  (Typ.) A
. Low Leakage Current : Iggg=%500nA(Max.) @ Vgg=%20V
Ipgs= 250uA(Max.) @ Vpg=100V =
. Enhancement-Mode : Vy},=2.0M.0V @ Vpg=Vgg, Ip=250uA =
3
MAXIMUM RATINGS (Ta=25°C) 254 E
©
CHARACTERISTIC SYMBOL RATING UNIT g n o =
3 L
Drain-Source Voltage Vpsx 100 v ™ 1-2-3-]
-t
Drain-Gate Voltage (Rgg=1MQ v 10 v
oltage (RGs=1M1) | Vpgr 0 L GaTE
Gate-Source Voltage Vess +20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Ip 24 S SOURcE
. — JEDEC TO-220AB
Drain Current | DC(Tc=100°C) Ip 15 A 180 So—ae
Pulse Ipp 96 TOSH1BA 2-10A3B
Inductive Current (Clamped) Irp 96 A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 125 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.0 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °c
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
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SEMICONDUCTOR YTFS542
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.] MAX. JUNIT
Gate Leakage Current Igss Vgg=+20V, Vpg=0V - - J¥500 | nA
Drain Cut-off Current Ipss Vps=100V, ¥Gs=0V, Te=257C - - 250 | v

Vps= 80V,Vgg=0V,Tc=125°C| - - J1000 | uA
Drain-Source Breakdown Voltage | V(pR)ypss | Ip=250ua, Vgg=0V 100 - - v
Gate Threshold Voltage Vih Vps=Vgss Ip=250uA 2.0 - 4.0
Forward Transfer Admittance [Yfs] Vpg=10V, Ip=15A 6 10 -
On-State Drain Current Ipcon) | Vps=10V, Vgs=10V 24 - -
Drain-Source ON Resistance Rpscon) | Ip=154 , Vgs=10V - 0.09] 0.11
Drain-Source ON Voltage VDS(ON) Ip=24A , Vgg=10V - 2.4 Y
Input Capacitance Ciss - 1600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 300 | pF
Output Capacitance Coss - 800 | pF
Rise Time ty 10V VIN lDﬂsiVOUT - 60 | ns
Turn-on Time ton Oﬂ = 2 - 90 | ns
Switching Time Fall Time te IBQ;JS : s - 30 | ns
VIN:tr,tf<5ns~ VDD= 30V
Turn-off Time Loff |D.Us1Z (Zout=4.70; - 110 J ns
féiii_‘s;iﬁ?c?‘?iﬁi Gate-Drain)| e Vgg=10V, Ip=344, - B oofne
Gate Source Charge Qs Vpg= 80V - 17 - nC
Gate-Drain ("Miller") Charge Qagd - 21 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig J— - - 24 A
Pulse Source Current Igp —_ - - 96 A
Diode Forward Voltage Vsp Ig=24A, Vgg=0V, Tc=25°C}| - - 2.5 v
Reverse Recovery Time trr Tj=150°C, Ip=27A - 500 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.9 - uC

TOSHIBA CORPORATION
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTFS543

TOSH|BA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(77-MOS)

INDUSTRIAL APPLICATIONS

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. P
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. 105MAY, | £a6+0%
of !
FEATURES: 5&?&—‘4 I
It
. Low Drain-Source ON Resistance : Rpg(on)=0.09% (Typ.) . @ S
. High Forward Transfer Admittance : |Yfs|=10S  (Typ.) g A
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=+20V = .
Ipss= 250uA(Max.) @ Vpg= 60V I / H -
. Enhancement-Mode : V¢y=2.0"4.0V € Vpg=Vgg,Ip=250uA 16MAX, §
2]
ave ] -
MAXIMUM RATINGS (Ta=25°C) 254 254 E
r
CHARACTERISTIC SYMBOL | RATING | UNIT o gl % - 8
1 a ¢ ¢
Drain-Source Voltage Vpsx 60 Y - -1 -2-3-]
Drain-Gate Voltage (Rpg=1MQ v 60 v
ge (Rgs ) DGR 1 GATE
Gate-Source Voltage Vess +20 V' 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Ip 24 5 SOURCE
Drain Current | DC(Tc=100°C) Ip 15 A JEDEC T0-2204B
E1AJ S5C-46
Pulse Ipp 96 TOSHIBA 2-10A3B
Inductive Current (Clamped) Irp 96 A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) PD 125 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tsp -55"150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 1.0 °C/W
Thermal Resistance, Junction to Ambient Rth(j—a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
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SEMICONDUCTOR YTF5453
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.] MAX. JUNIT
Gate Leakage Current Igss Ves=120V, Vpg=0V - - |#500 | nA
Drain Cut-off Current Ipss Tos SOV, Yas0, Tom2 S - . 2

Vpg=48V ,V5g=0V,Tc=125°C| - - J1000 | uA

Drain-Source Breakdown Voltage | V(pR)pss | Ip=250uA, Vgg=0V 60 - - v
Gate Threshold Voltage Vin Vps=Vgss Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance lstI Vpg=10V, Ip=15A 6 10 -
On-State Drain Current Ip(on) | Vps=10V, Vgs=10V 24 - -
Drain-Source ON Resistance Rpscon) | Ip=154 , Vgs=10V - 0.0910.11
Drain-Source ON Voltage Vps(on) | Ip=244 , Vgs=10V - |2.4 v
Input Capacitance Ciss - 1600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 300 | pF
Output Capacitance Coss - 800 | pF

Rise Time tr 10V Vi ID:ISAVOUT - 60 | ns

Turn-on Time ton Oﬂ = g - 90 | ns
Switching Time Fall Time ” I'OTJS ':-r' ~ % | s

VIN:tr,tf<3ns ~ VDD=30V

Turn-off Time toff |D.UsIZ (Zout=4.79) - 110 | ns
Total Gate Charge Q B 38 60 | nc
(Gate-Source Plus Gate-Drain) 8 Vgg=10V, Ip=344A,
Gate Source Charge Qps Vps= 48V - 17 - nC
Gate-Drain ("Miller") Charge Qod - 21 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 24 A
Pulse Source Current Igp — - - 96 A
Diode Forward Voltage Vsp Ig=24A, Vgg=0V, Tc=25°C}| - - 2.5 v
Reverse Recovery Time trr Tj=150°C, Ip=27A, - 500 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.9 - uC

TOSHIBA CORPORATION
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF610

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE

(7T -MOS)
HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR :
DRIVE APPLICATIONS. L103MAX.  £3620%
FEATURES: Bﬁﬂ—gg g
. Low Drain-Source ON Resistance : Rpg(ox)=1.02 (Typ.) . 2 :,::
. High Forward Transfer Admittance : |Yfs|=1.3S (Typ.) g A
. Low Leakage Current : Iggg=t500nA(Max.) € Vgg=+20V “
Ipss= 250uA(Max.) @ Vpg=200V ] o
. Enhancement-Mode : Vip=2.004.0V @ Vpg=Vgg,Ip=250uA 1.6 MAX, ___, ’ §
ave f1 fI 1 -
I —t
MAXIMUM RATINGS (Ta=25°C) 254 zse %
CHARACTERISTIC SYMBOL | RATING | UNIT @ L%f’ = 3
Drain-Source Voltage Vpsx 200 Y s -1'~g-s--]
Drain-Gate Voltage (Rgg=1MQ2) VDGR 200 v L oATE M
Gate-Source Voltage Vess +20 v 2. DRAIN (HEAT SINK)
DC(Te=25°C) Ip 2.5 mg: SOURCE e
Drain Current | DC(Tc=100°C) | Ip 1.5 T it
Pulse Ipp 10 TOSHIBA 2—10A3B
Inductive Current (Clamped) I1p 10 A Weiget : 1.9g
]()'11:2255?;»)’& Dissipation Pp 2.0 W
Channel Temperature Teh 150 °C
Storage Temperature Range TstgL ~55150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 6.4 °C/w
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/w
Muximum Lead Temperature for Soldering T 300 °oc
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTF610
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.} MAX.JUNIT
Gate Leakage Current Igss Vgg=220V, Vpg=0OV - - |¥500 | nA
Drain Cut-off Current Ipss 05200V, fes=0, 1B - - 20}

Vps=160V.Vgs=0V,Tc=125°C| - | - 1000 | wa
Drain-Source Breakdown Voltage | V(Br)pss | 1p=250uA, Vgg=OV 200 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0
Forward Transfer Admittance [Yfs| | Vpg=10V, Ip=1.25A 0.8 | 1.3 - S
On-State Drain Current Ipon) | Vps=10V, Vgs=10V 2.5 - -
Drain-Source ON Resistance Rps(on) | Ip=1.25A, Vgs=10V - 1.0 | 1.5 S
Drain-Source ON Voltage Vps(on) | Ip=2.54, Vgs=10V - 2.7 Vv
Input Capacitance Ciss - 150 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 25 | pl
Output Capacitance Coss - 80 | pF
Rise Time‘ ty lOVﬂ Vi ID:é.ZSAVOUT - 25 | ns
Turn-on Time ton 0 = ) - 40 | ns
Switching Time T T o ' 1'61"5 = o = TR
VIN:tr,tf<5ns ” VDD=100V
Turn-off Time Loff |D.U51Z (Zout=509) - 30 s
’(rg;ii—gzﬁscghla’i?x: Gate-Drain) Qg Vgg=10V, Ip=34, - 5 7.5 I nC
Gate Source Charge Qps Vpg=160V - 2 - nC
Gate-Drain ("Miller") Charge Qpd - 3 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_— - - 2.5 A
Pulse Source Current Igp — - - 10 A
Diode Forward Voltage vsp Ig=2,5A, Vgg=OV, Tc=25°C| - - 2.0 v
Reverse Recovery Time trr Tj=150°C, Ip=2,5A, - 290 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.0 - uC

TOSHIBA CORPORATION
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TOSHIBA FIELD EFFECT TRANSISTOR

TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

YTF611

(7 -MOS)

SILICON N CHANNEL MOS TYPE

INDUSTRIAL APPLICATIONS

Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR -
DRIVE APPLICATIONS. 103MAX. | giexaz
or &
FEATURES: Bﬁﬁ—"r =
. Low Drain-Source ON Resistance : Rpscony=1.082 (Typ.) . © 5
3
. High Forward Transfer Admittance : |Yfs|=1.3S (Typ.) g -
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=+20V 4l
[
Ipgg= 250uA(Max.) @ Vpg=150V it =
. Enhancement-Mode : Vi=2.004.0V @ Vpg=Vgg,Ip=250uA 1.6MAX, ' ' 5
jiim 3
ave I {1 | -
} —t
MAXIMUM RATINGS (Ta=25°C) 254 254 2
r
CHARACTERISTIC SYMBOL | RATING |UNIT || | & E 8
- % ¢
Drain-Source Voltage Vpsx 150 v t——l1-2-3-
1
Drain-Gate Voltage (Rgg=1MQ v v
ge (Kgs ) DGR 150 1. GATE
Gate-Source Voltage Vgss +20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Ip 2.5 3 SOURCE
. — JEDEC TO—2204B
Drain Current DC(Te=100°C) Ip 1.5 A T1A3 So—s6
Pulse Ipp 10 TOSHIBA 2-10A3B
Inductive Current (Clamped) Iip 10 A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 20 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tst -55V150 °c
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 6.4 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/v
Muximum Lead Temperature for Soldering T 300 oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.

— 246 -

TOSHIBA CORPORATION




SEMICONDUCTOR YTF611
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHEARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.JUNIT
Gate Leakage Current Igss Vgg=$20V, Vpg=0V - - |£500 | na
Vpg=150V, Vag=0V,Tc=25°C - - 250 | vaA
Drain Cut-off Current Ipss DS S
Vpg=120V,Vgg=0V,Tc=125°C} - - J1000 | ua
Drain-Source Breakdown Voltage | V(BR)pss | Ip=250uA, Vgg=0V 150 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |Yfs] Vps=10V, Ip=1.25A 0.8 | 1.3 - S
On-State Drain Current Ip(on) | Vps=10V, Vgg=10V 2.5 - -
Drain-Source ON Resistance RDS(ON) Ip=1.25A, Vgg=10V - 1.0 1.5 Q
Drain-Source ON Voltage Vps(on) | Ip=2.54, Vgg=10V - 2.7 ]
Input Capacitance Ciss - 150 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 25 | pF
Output Capacitance Coss - 80 | pF
Rise Ti t T,=1.254 -
ise Time r 10V Vi DE VouT 25 ns
Turn-on Time ton Oﬂ = S - 40 | ns
Switching Time - g 3 \0
Fall Time tf 10us - 15 | ns
- VIN:tr,tf<Sns " VDD=75V
Turn-off Time toff |D.Us1Z (Zout=50Q; - 30 | ns
Total Gate Charge 517.5
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=3A, B : nC
Gate Source Charge Qos Vpg=120V - 2 - nC
Gate-Drain ("Miller") Charge Qpd - 3 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Continuous Source Current Ig —_ - - 2.5 A
Pulse Source Current Igp — - - 10 A
Diode Forward Voltage Vsp Ig=2.5A, Vgg=0V, Tc=25°C | - - 2.0 v
Reverse Recovery Time trr Tj=150°C, Ip=2.5A, - 290 - ns
Reverse Recovered Charge Qry dIp/dt=100A/us - 2.0 - uC

TOSHIBA CORPORATION
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF612

TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(7 -MOS)
HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. 103MAX.  PR6202
[=}
FEATURES : {Z’ﬁ_ﬂi g
~
. Low Drain-Source ON Resistance : Rpg(on)=1.52 (Typ.) . i §
N . 5
. High Forward Transfer Admittance : |Yfs|=1.3S (Typ.) s 7
. Low Leakage Current : Iggg=#500nA(Max.) @ Vgg=x20V “
Ipss= 250uA(Max.) € Vpg=200V 2
. Enhancement-Mode : Vyp=2.0n4.0V @ Vpg=Vgg, Ip=250uA E
3
MAXIMUM RATINGS (Ta=25°C) E
r
CHARACTERISTIC SYMBOL RATING UNIT =
Drain-Source Voltage Vpsx 200 v 1 - -
- f
Drain-Gate Voltage (Rpg=1MQ A 200 v
. ge (Rgs ) DGR 1. GATE
Gate-Source Voltage Vgss +20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Ip 2 S _SOURCE
Drain Current | DC(Tc=100°C) | Ip 1.25 PR e TOTEE0AR
E14J SC—46
Pulse Ipp 8 TOSHIBA 2-1043B
Inductive Current (Clamped) Iip 8 A Weiget : 1.9g
Drain Power Dissipation
(TC=25°C) PD 20 W
Channel Temperature Ten 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 6.4 °C/wW
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/w
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6mm from case for 10 seconds) L ’

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTF612
TOSHIBA .\ \icaL pata

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.| MAX.{UNIT
Gate Leakage Current Igss Vgg=%20V, Vpg=0V - - %500 | nA
Drain Cut-off Current Ipss VDS:ZOOV'VGS=OV'T_C=25°C - - 250 | WA

Vpg=160V,Vgg=0V,Tc=125°C| - - {1000 | wa
Drain-Source Breakdown Voltage | V(BR)pss | 1p=250uA, Vgg=0V 200 - - v
Gate Threshold Voltage Vih Vps=Vgss, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |Yfs] Vps=10V, Ip=1,25A 0.8 | 1.3 - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 2 - - A
Drain-Source ON Resistance Rps(on) | Ip=1.254, Vgs=10V - 1.5 | 2.4 §
Drain-Source ON Voltage Vps(on) | Ip=2A , Vgs=10V - 3.3 v
Input Capacitance Ciss - 150 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 25 pF
Output Capacitance Coss - 80 | pF
Rise T1me“ tr 10V Vix ID:;}'ZSAVOUT - 25 | ns
Turn-on Time ton 0 = S - 40 | ns
Switching Time Foll Time t 7 1‘0-1'15 = D - = o
VIN:tr,tf<5ns 7 VDD=100V
Turn-off Time toff |D.UsI% (Zout=50Q) - U
féiii-giiic?‘?iﬁi Gate-Drain)] % |vgg=10V, Ip=3a, - > 7.5 nc
Gate Source Charge Qos Vpg=160V - 2 - nC
Gate-Drain ("Miller") Charge Qod - 3 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. } MAX. JUNIT
Continuous Source Current Ig —_— - - 2 A
Pulse Source Current Igp _— - - 8 A
Diode Forward Voltage Vsp Ig=2A , Vgg=0V, Tc=25°C} - - 1.8 v
Reverse Recovery Time trr Tj=150°C, Ip=2.54, - 290 ~ ns
Reverse Recovered' Charge Qrr dIy/dt=100A/us - 2.0 ~ e
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SEMICONDUCTOR

TOSHIBA |
TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

TOSHIBA FIELD EFFECT TRANSISTOR
YTF613

SILICON N CHANNEL MOS -TYPE
(7 -MOS)

INDUSTRIAL APPLICATIONS
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. 103MAX.  #36402
O
FEATURES: F%—‘EIE o
=
. Low Drain-Source ON Resistance : Rpg(on)=1.5Q (Typ.) . 2 %
. High Forward Transfer Admittance : |Yfs|=1.3S (Typ.) g A
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=+20V « ) N
Ipss= 250uA(Max.) @ Vpg=150V ik g
. Enhancement-Mode : Vip=2.04.0V @ Vpg=Vis,Ip=250uA 16MAX, l ' g
™ ]
ave f| | -
! :
MAXIMUM RATINGS (Ta=25°C) 254 254 E
~
CHARACTERISTIC SYMBOL | RATING | UNIT %8 E -
Drain-Source Voltage VDsx 150 \Y - T-%-8 3
Drain-Gate Voltage (Rgg=1MQ) VDGR 150 v f
1. GATE
Gate-Source \7o]tage VGSS +20 \ 2. DRAIN (HEAT SINK)
DC(Tec=25°C) Ip 2 3 SOURCE
Drain Current | DC(Tc=100°C) | Ip 1.25 A [PERES TO"2204B
EIAJ SC—46
Pulse Ipp TOSHIBA 2-10A3B
Inductive Current (Clamped) T A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 20 W
Channel Temperature Teh 150 °C
Storage Temperature Range Tste -55Vv150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX, UNIT
Thermal Resistance, Junction to Case Rth(j-c) 6.4 °C/w
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 00 °oc
Purposes (1.6mm from case for 10 seconds) L 3

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA e
TECHNICAL DATA
ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.] TYP.] MAX. JUNIT
Gate Leakage Current Igss Vgs=120V, Vpg=OV - - J£500 | nA
Drain Cut-off Current Ipss VDS=ISOV’VGS=OV'TC=250C - - 250 | wh

Vpg=120V , Vgg=0V,Tc=125°C| - - f1000 | wa
Drain-Source Breakdown Voltage | V(BR)pss | Ip=250uA, Vgg=0V 150 - - Y
Gate Threshold Voltage Vih Vps=Vgg, Ip=250uA 2.0 - 4.0
Forward Transfer Admittance |Yfs] Vpg=10V, Ip=1.25A 0.8 }1.3 -
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 2 ~ - A
Drain-Source ON Resistance Rps(on) | Ip=1.254, Vgs=10V - 1.5 | 2.4 §
Drain-Source ON Voltage VDS(ON) Ip=2A , Vgg=10V - 3.3 v
Input Capacitance Ciss B 150 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 25 pF
Output Capacitance Coss - 80 pF
Rise Time ty 10V Vi ID:LZS[}’OUT - 25 | ns
Turn-on Time ton Oﬂ = ¢ - 40 | ns
Switching Time Tall Tine o l"&'js = 5 | ns
VIN:tr,tf<dns ~ VDD=75V
Turn-off Time toff |D.Us1% (Zout=50Q) - 30 Jne
féiii-giﬁfc?‘?iﬁi Gate-Drain)] % |vgg=10v, Tp=3a, - S |75 e
Gate Source Charge Qs Vpg=120V - 2 - nC
Gate-Drain ("Miller") Charge Qod - 3 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYP'iBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 2 A
Pulse Source Current Igp —_— - - 8 A
Diode Forward Voltage Vgp Ig=2A , Vgg=0V, Tc=25°C| - - 1.8 v
Reverse Recovery Time try Tj=150°C, 1p=2.5A, - 290 - ns
Reverse Recovered Charge Qry dIp/dt=100A/us - 2.0 - pC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF620

TOSHIBA

TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(7 -MOS)

INDUSTRIAL APPLICATIONS

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

Unit in mnm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. 103MAR. | B3620%
S 1
FEATURES : : EF % '
=
. Low Drain-Source ON Resistance : Rps(ox)=0.5Q (Typ.) o < §
. High Forward Transfer Admittance : |Yfs|=2.5S (Typ.) S ~
. Low Leakage Current : Iggg=%500nA(Max.) @ Vgg=20V “
Ipss= 250uA(Max.) @ Vpg=200V .
. Enhancement-Mode : Vip=2.0v.0V @ Vpg=Vgg,Ip=250uA 16Max. || §
ave | - )
I 3
MAXIMUM RATINGS (Ta=25°C) 254 zoe 3
~
CHARACTERTSTIC SYMBOL | RATING [UNIT || | 5 =&
Drain-Source Voltage Vpsx 200 \ ™ ;.-g-z-{
Drain-Gate Voltage (Rgg=IM?) VDGR 200 v
1 GATE
Gate-Source Voltage Vess +20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) 1p 5 & SouRes
] - JEDEC TO—220AB
Drain Current DC(Tc=100°C) Ip 3 A
EIAJ 5C—46
Pulse Ipp 20 TOSHIBA 2-10A3B
Inductive Current (Clamped) Ip 20 A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 40 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55V150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.12 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/w
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF620
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.] MAX. JUNIT
Gate Leakage Current Igss Vgg=%20V, Vpg=0V - - J¥500 | n2
Ve=200V, Vae=0V,Tc=25°C - - 250 | ua
Drain Cut-off Current Ipss DS7200V, *GS -
Vpg=160V,Vgg=0V,Tc=125°C| - - {1000 U5
Drain-Source Breakdown Voltage |V(pR)ypss | Ip=250uA, Vgg=0V 200 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250u4 2. - 4.0 v
Forward Transfer Admittance |Yfs| Vpg=10V, Ip=2.5A 1.3 | 2.5 - S
On-State Drain Current Ip(on) | Yps=10V, Vgg=10V 5 - - A
Drain-Source ON Resistance Rpscon) | Ip=2.54, Vgs=10V - 0.5 ] 0.8 Q
Drain-Source ON Voltage Vps(oN) | Ip=5A , Vgs=10V - 2.7 \
Input Capacitance Ciss - 600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 80 | pF
Output Capacitance Coss - 300 | pF
Rise Time t Ip=2.5A -
L 10V Vin =toVour 60 { re
Turn-on Time ton OJ_I = o - 100 | ns
Switching Time - [3d 3 3
Fall Time tf 10us w» - 60 ns
- - VIN:tr,tf<5ns . VDD=100V
Turn-off Time toff |D.Us1Z (Zout=50Q) - 160 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=64, B 11 15 nC
Gate Source Charge Qps Vpg=160V - 5 - nC
Gate-Drain ("Miller") Charge Qed - 6 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 5 A
Pulse Source Current Igp —_ - - 20 A
Diode Forward Voltage Vsp Ig=5A , Vgg=0V, Tc=25°C| - - 2.0 v
Reverse Recovery Time ter Tj=150°C, Ip=5A, - 350 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.3 - uC

TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

TOSHIBA FIELD EFFECT TRANSISTOR

YTF621

SILICON N CHANNEL MOS TYPE

(7 -MOS)

INDUSTRIAL APPLICATIONS
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR -
DRIVE APPLICATIONS. 103MAX, | £36+0%
o 1
~
. Lov Drain-Source ON Resistance : Rpg(on)=0.50 (Typ.) . 2 S
. High Forward Transfer Admittance : |Yfs|=2.5S (Typ.) g A
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=220V « N
Ipgg= 250uA(Max.) @ Vpg=150V " 1k 2]
. Enhancement-Mode : Vip=2.0n4.0V @ Vpg=Vgg, Ip=250uA 1.6MAX, l ! E
- ¥
ave I I | ~ ‘
MAXIMUM RATINGS (Ta=25°C) 254 254 E
-
CHARACTERISTIC SYMBOL RATING UNIT @ gi=% Tl,£ <
] o ¢
Drain-Source Voltage Vpsx 150 v . 2-5
Drain-Gate Voltage (Rgg=1MQ) VDGR 150 v
1. GATE
Gate-Source Voltage Vgss +20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Ip 5 3 SOURCE
Drain Current |} DC(Tc=100°C) Ip 3 A JEDEC 10722045
EIAJ SC—46
Pulse Ipp 20 TOSHIBA 2—-10A3B
Inductive Current (Clamped) Irp 20 A Weiget : 1.9g
Drain Power Dissipation
(TC=25°C) PD 40 w
Channel Temperature Tch 150 °C
Storage Temperature Range Tste -55n150 | °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.12 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 oc
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF621
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.J TYP.] MAX. JUNIT
Gate Leakage Current Igss Vgg=%20V, Vpg=0V - - [|#500 | nA
Vpg=150V, Vog=0V,Tc=25°C - - 2 uA
Drain Cut-off Current Ipss DS 6s - - 20
Vpg=120V,Vgg=0V,Tc=125°C| - - [1000 | wA
Drain-Source Breakdown Voltage | V(pRr)pss | Ip=250uA, Vgg=0V 150 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |Yfs] | Vps=10V, Ip=2.54 1.3 ] 2.5 - S
On=State Drain Current Ipcon) | Vps=10V, Vgg=10V 5 - -
Drain-Source ON Resistance Rps(on) | Ip=2.54, Vgs=10V - 0.5 | 0.8 Q2
Drain-Source ON Voltage Vps(on) } Ip=54 , Vgs=10V - 2.7 v
Input Capacitance Ciss - 600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 80 | pF
Output Capacitance Coss - 300 | pF
Rise Time t Ip=2.54 - ns
r 1oV 1y D oVour €0
Turn-on Time ton 0 = o - 100 | ns
Switching Time - g S @
Fall Time tf 10us w»w , - 60 | ns
, VIN:tr,tf<5ns ~ VDD=75A
Turn-off Time toff |D.Us1% (Zout=50Q} - 160 | ns
Total Gate Charge 11 15
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=6A, B n¢
Gate Source Charge Qs Vpg=120V - 5 - nC
Gate-Drain ("Miller") Charge Qpd - 6 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |} MAX. JUNIT
Continuous Source Current Ig _ - - 5 A
Pulse Source Current Igp — - - 20 A
Diode Forward Voltage Vgp Ig=54 , Vgg=0V, Tc=25°C| - - 2.0 v
Reverse Recovery Time trr Tj=150°C, Ip=5A, - 350 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.3 - uC

TOSHIBA CORPORATION
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR

TOSHIBA
0 TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

YTF622

SILICON N CHANNEL MOS TYPE

(7 -MOS)

INDUSTRIAL APPLICATIONS
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR -
DRIVE APPLICATIONS. 2O3MAR.  PR620%
o
FEATURES: Sﬁ’éﬁ—”’rg o
~
. Low Drain-Source ON Resistance : Rpg(on)=0.8Q (Typ.) : = g
3
. High Forward Transfer Admittance : [Yfs[=2.5S (Typ.) g -
. Low Leakage Current : Iggg=#500nA(Max.) @ Vgg=+20V “ :
Ipss= 250uA(Max.) @ Vps=200V LI =
. Enhancement-Mode : Vi p=2.004.0V @ Vpg=Vgg, Ip=250uA 1eMax. |fil ' §
ave || .
g 1
MAXIMUM RATINGS (Ta=25°C) 254 ees %
r
CHARACTERISTIC SYMBOL RATING UNIT I SL=f | &=
3 o @
Drain-Source Voltage Vpsx 200 v ™ 1-2-3-
- t
Drain-Gate Volt Reg=1MQ Vv 200 v
e Voltage (Rgs ) DGR 1. GATE
Gate-Source Voltage Vess +20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Ip 4 & SOURCE
. - - JEDEC TO-220AB
Drain Current | DC(Tc=100°C) Ip 2.5 A B1Ad Sc—26
Pulse Ipp 16 TOSHIBA 2-10A3B
Inductive Current (Clamped) Ipp 16 A Weiget : 1.9g
Drain Power Dissipation 40
(Tc=25°C) Pp W
Channel Temperature Ten 150 °C
Storage Temperature Range Tstg -55150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.12 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF622
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MaX. JUNIT
Gate Leakage Current Igss Vgg=£20V, Vpg=0V - - 500 ni
Drain Cut-off Current Ipss ¥p5=200V, Vgs=0V, Te=257C - _ 250 u

Vpg=160V,Vqg=0V,Tc=125°C} - - J1000 | ua
Drain-Source Breakdown Voltage | V(BR)pss | Ip=250uA, Vgg=0V 200 - - Vv
Gate Threshold Voltage Vih Vps=Vgs, Ip=250p4 2.0 - 4.0 v
Forward Transfer Admittance |Yfs| |Vpg=10V, Ip=2.5A 1.3 ] 2.5 - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 4 - - A
Drain-Source ON Resistance Rps(on) | Ip=2.5A, Vgg=10V - 0.8 | 1.2 Q
Drain-Source ON Voltage Vps(oN) | Ip=4A , Vgs=10V - 3.5 v
Input Capacitance Ciss - 600 pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 80 | pF
Output Capacitance Coss - 300 pF
Rise Time ty 10V Vi ID:"Z.SQ'OUT - 60 ns
Turn-on Time ton Oﬂ = g - 100 { ns
Switching Time Fall Time te IBTJS 3 N - 60 ns
VIN:tr,tf<5ns ~ VDD=100V
Turn-off Time toff |D.USIZ (Zout=50Q) - 160 | ns
Ig;?i-giﬁicgh}a’iﬁz Gate-Drain) Qg Vgg=10V, Ip=64, - 11 15 nC
Gate Source Charge Qs Vpg=160V - 5 - nC
Gate-Drain ("Miller") Charge Qod - - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 4 A
Pulse Source Current Igp —_ - - 16 A
Diode Forward Voltage Vo  [1s=4A , Vgg=OV, Tc=25°C| - - 1.8 1 V
Reverse Recovery Time trr Tj=150°C, Ip=5A, - 350 - ns
Reverse Recovered Charge Qrr dIp/dt=1004/us - 2.3 - pC

TOSHIBA CORPORATION
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

YTF62

(7 -MOS)

3

SILICON N CHANNEL MOS TYPE

INDUSTRIAL APPLICATIONS

Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. 103MAX,  PE6+0%
of »
FEATURES: 5%—‘4 =
™
. Low Drain-Source ON Resistance : Rpg(on)=0.8Q (Typ.) . < E
o >
. High Forward Transfer Admittance : |Yfs|=2.55 (Typ.) g A
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=220V + . L
Ipgs= 250uA(Max.) @ Vpg=150V “ =
. Enhancement-Mode : Vip=2.00.0V @ Vpg=Vgg,Ip=250uA 1.6 MAX. . ‘ E
— %
076 1 -
MAXIMUM RATINGS (Ta=25°C) 254 25¢ E
-
CHARACTERISTIC SYMBOL RATING UNIT x g‘ ! 1 o<
Drain-Source Voltage Vpsx 150 v ™ ‘T‘Z'S‘{
Drain-Gate Voltage (Rpg=1MQ Y 15 %
5 63 ) DGR 0 1. GATE
Gate-Source Voltage Vess +20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Ip W 3 SOURCE
Drain Current | DC(Tc=100°C) | 1Ip 2.5 A | REEe 10"RR0AT
EIAJ SC-46€
Pulse Ipp 16 TOSHIBA 2-10A3B
Inductive Current (Clamped) Itp 16 A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 40 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -557150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.12 °c/w
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °oc
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.

- 258 -

TOSHIBA CORPORATION



SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

YTF623

ELECTRICAL CHARACTLRISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.} MAX. JUNIT
Gate Leakage Current 1gss Vgg=220V, Vpg=0V - - 500 | n2a
Drain Cut-off Current Ipss YDs=150V, Vgs=O, Te=257C - - 250 b

Vps=120V ,Vgg=0V,Te=125°C| - - fooo | u
Drain-Source Breakdown Voltage | V(gR)DSS | Ip=250uA, Vgg=0OV 150 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |Yfs] Vpg=10V, Ip=2.5A 1.3 | 2.5 -
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 4 - - A
Drain-Source ON Resistance Rpscon) | Ip=2.54, Vgg=10V - 0.8 | 1.2 §
Drain-Source ON Voltage Vps(on) | Ip=44 . Vgs=10V - 3.5 v
Input Capacitance Ciss - 600 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 80 | pF
Output Capacitance Coss - 300 | pF
Rise Time tr 10V Vix ID?.SAVOUT - 60 | ns
Turn-on Time ton Oﬂ S S - 100 | ns
Switching Time Fall Time e 1 1‘6‘1‘15 =] ® - %o | s
VIN:tr,tf<Sns ~ VDD=75V
Turn-off Time toff |D.Us1Z (Zout=50Q} - 160 | ns
f@iiiﬁiﬁi?‘?iﬁi Gate-Drain)] % [vge=10v, 1p-6a, - 1] 15 |nC
Gate Source Charge Qps Vpg=120V - 5 - nC
Gate-Drain ("Miller") Charge Qpd - 6 - nC
SOURCLE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Continuous Source Current Ig — - - 4 A
Pulse Source Current Igp — - - 16 A
Diode Forward Voltage Vsp Ig=4A , Vgg=0V, Tc=25°C| - - 1.8 v
Reverse Recovery Time trr Tj=150°C, Ip=5A, - 350 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 2.3 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF630

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE

(7 -MOS)
HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLITATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. 103MAX,  £36+0%
S I
FEATURES: -l'ﬁ’ﬁ—ixg 4 1
~
. Low Drain-Source ON Resistance : RDS(O?\')=0-25Q (Typ.) 5 < §
. High Forward Transfer Admittance : |Yfs|=4.85 (Typ.) s A
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=+20V “
|
Ipss= 250uA(Max.) @ Vpg=200V ! ¥ =
. Enhancement-Mode : Vip=2.0.0V €@ Vpg=Vgg,Ip=250uA 1.6 MAX, ‘ § '
_LoMmax. S
aze It |1 | - ’
! —t
MAXIMUM RATINGS (Ta=25°C) 254 2.54 g
r
CHARACTERISTIC SYMBOL | RATING | UNIT ;: 3‘ ; = &
Drain-Source Voltage Vpsy 200 \Y T -?-g—s-{
- 1
Drain-Gate Voltage (Rpg=1MQ v
age (Res ) DGR 200 1. GATE
Gate-Source Voltage VGss +20 v 2 DRAIN (HEAT SINK)
DC(TC:ZSOC) ID 9 3. SOURCE
) - JEDEC TO-220AB
Drain Current DC(Tc=100°C) Ip 6 A B1a3 Sc—20
Pulse Ipp 36 TOSHIBA 2-10A3B
Inductive Current (Clamped) Irp 36 A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 75 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.67 °c/v
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °Cc/w
Muximum Lead Temperature for Soldering T 300 °oc
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTF630
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.] MAX.]UNIT
Gate Leakage Current Igss Vg=+20V, Vpg=0V - - %500 | nA
Vpg=200V, Vog=0V,Tc=25°C - - 250 | uA
Drain Cut-off Current Ipss Do cs -
Vpg=160V,Veg=0V,Tc=125°C| - - 1000 | uA
Drain-Source Breakdown Voltage | V(pr)ypss | 1p=250uA, Vgg=0V 200 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |[Yfs| |vpg=10v, Ip=5a 3.0 | 4.8 -
On-State Drain Current ID(ON) Vpg=10V, Vgg=10V 9 - -
Drain-Source ON Resistance Rps(on) [ Ip=5A , Vgs=10V - 0.25] 0.40
Drain-Source ON Voltage Vps(on) | Ip=9A , Vgs=10V - 2.5 Vv
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 150 | pF
Output Capacitance Coss - 450 | pF
Rise Time t 1p=5A -
r__liov vy D ovour 0 1 0e
Turn-on Time ton Oﬂ = © - 80 | ns
Switching Time - - o Iy —
Fall Time tf , 10us  ~— - 40 | ns
, VIN:tr,tf<5ns "~ VDD=90V
Turn-off Time toff |D.Us1% (Zout=15Q) - 90 Jns
Total Gate Charge 1
(Gate-Source Plus Gate-Drain) QB Vgg=10V, Ip=124, - ° 30 I nC
Gate Source Charge Qs Vpg=160V - 10 - nC
Gate-Drain ("Miller") Charge di - 9 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 9 A
Pulse Source Current Igp — - - 36 A
Diode Forward Voltage Vgp Ig=9A , Vgg=0V, Tc=25°C| - - 3.0 v
Reverse Recovery Time trr T3j=150°C, Ip=9A, - 450 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.0 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR
YTF631
SILICON N CHANNEL_MOS TYPE
(7 -MOS)

TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

INDUSTRIAL APPLICATIONS

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. Unit i
nit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR -
DRIVE APPLICATIONS. 13MAX.  #3620%
° !
FEATURES : béﬁ‘—”l;‘ <
I
. Low Drain-Source ON Resistance : Rpg(on)=0.25Q (Typ.) . © 5
. High Forward Transfer Admittance : |Yfs]|=4.85 (Typ.) § A
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=+20V “ N N
[
Ipsg= 250uA(Max.) @ Vpg=150V | =
. Enhancement-Mode : Vi=2.0M.0V @ Vpg=Vgg,Ip=250uA 16MAX, i 5
_LOMAX. i 5
a7e [ fi i . '
i —t
MAXIMUM RATINGS (Ta=25°C) 254 254 E
T
CHARACTERISTIC SYMBOL RATING UNIT > gl E ) &=
i LN 4
Drain-Source Voltage Vpsx 150 Y ™ -1 -'2-3--]
Drain-Gate Voltage (Rpg=1MRQ) VDGR 150 \ La !
. GATE
Gate-Source Voltage Vess +20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Ip 9 S SOURCE
Drain Current | DC(Tc=100°C) | 1Ip 6 | ToRier
E1AJ 5C-46
Pulse Ipp 36 TOSHIBA 2-10A3B
Inductive Current (Clamped) Ip 36 A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) . Pp 75 W
Channel Temperature Ten 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.67 °C/W
Thermal Resistance, Janction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF631
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.| MAX.JUNIT
Gate Leakage Current Igss Vgs=120V, Vpg=0V - - |500 | nA
Drain Cut-off Current Ipss VDS=ISOV’VGS=O\T’Tc=25°C - - 250 u

Vpg=120V,Vgg=0V,Te=125°C| - - f1o00 | na
Drain-Source Breakdown Voltage V(BR)DSS | Ip=250uA, VGg=0V 150 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |Yfs| | Vpg=10V, Ip=5A 3.0 | 4.8 - S
On-State Drain Current Ip(oN) | Vps=10V, Vgg=10V 9 - -
Drain-Source ON Resistance Rps(on) | Ip=54 , Vgs=10V - 0.25]0.40} ©
Drain-Source ON Voltage Vps(oN) | Ip=9A , Vgs=10V - 2.5 v
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 150 | pI
Output Capacitance Coss - 450 | pF
Rise Time ty 10V . Ip=5A VouT - 50 ns
Turn-on Time ton Oﬂ = Z - 80 | ns
Switching Time o= tf 100s 9 - - 40 | ns
VIN:tr,tf<Sns ” VDD= 90V
Turn-off Time toff |D.Us1Z (Zout=15; - 90 fns
Eggii—gzsicghgiﬁz Gate-Drain) Qg Vgg=10V, Ip=124A, - 19 30 nC
Gate Source Charge Qos Vpg=120V - 10 - nC
Gate-Drain ("Miller") Charge Qed - 9 - nC
SOURCLE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 9 A
Pulse Source Current Igp _— - - 36 A
Diode Forward Voltage Vsp 1g=9A , Vgg=0V, Tc=25°C| - - 2.0 A
Reverse Recovery Time trr Tj=150°C, Ip=9A, - 450 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.0 - ¥

TOSHIBA CORPORATION
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TOSHIBA

TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF632

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(7T -MOS)

INDUSTRIAL APPLICATIONS

Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS.

10Q3MAX, @26+0%

Of ¢
FEATURES: bﬁ’ﬁ_”l; o
~
. Low Drain-Source ON Resistance : Rpg(on)=0.42 (Typ.) . o %
% I
. High Forward Transfer Admittance : |[Yfs|=4.85 (Typ.) s -
. Low Leakage Current : Iggg=+500nA(Max.) € Vgg=$20V < .
Ipgg= 250uA(Max.) @ Vpg=200V ]r i =
. Enhancement-Mode : V¢p=2.0n.0V @ Vpg=Vgs,Ip=250uA 1.6 MAX ' g
E— %
Q76 L A -
MAXIMUM RATINGS (Ta=25°C) 254 254 3
~
CHARACTERISTIC SYMBOL RATING UNIT 5 gl E 1 N
i @ ¢ @
Drain-Source Voltage Vpsx 200 \Y 4 -1 —‘2-3 ]
Drain-Gate Voltage (Rpg=1MR % 200 \
£ GS ) DGR 1. GATE
Gate-Source Voltage ¥gss %20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Iy 8 3 SOURCE
Drain Current | DC(Tc=100°C) Ip 5 A JEDEC T0-2%2048
EI1AJ 8C—46
Pulse Ipp 32 TOSHIBA 2-10A3B
Inductive Current (Clamped) Iip 32 A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 75 W
Channel Temperature Teh 150 °C
Storage Temperature Range Tstg -550150 | °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MaX. UNIT
Thermal Resistance, Junction to Case Rth(j-¢) 1.67 °C/w
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 oc
Purposes (1.6mm from case for 10 seconds) L
The information contained herein 1s presented only as a guide for the applications of gur
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION

—264 —




osmiga SEMICONDUCTOR rreas
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.] TYP.| MAX. JUNIT
Gate Leakage Current Igss Vgg=$20V, Vpg=0V - - 500 | nA
Vpg=200V, Vgg=0V, Tc=25°C - - 250 | wA
Drain Cut-off Current Ipss
Vpg=160V,Vgg=0V,Tc=125°C| - - J000 | wa
Drain-Source Breakdown Voltage | V(pg)pss | Ip=250uA, Vgg=OV 200 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250ua 2.0 - 4.0 \Y
Forward Transfer Admittance |Yfs| |Vpg=10V, Ip=5A 3.0 | 4.8 - >
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 8 - - A
Drain-Source ON Resistance Rps(on) | Ip=5A , Vgs=10V - 0.4 ] 0.6 Q
Drain-Source ON Voltage Vps(on) | Ip=8A ., Vgs=10V - 3.5 v
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 150 pF
Output Capacitance Coss - 450 pF
Rise Time ty 10V Vi ID=(§A VouT b— 50 ns
Turn-on Time ton Oﬂ S % - 80 ns
Switching Time Fall Time tf 1'(?135 A - - 40 | ns
VIN:itr,tf<Sns ~ VDD=90V
Turn-off Time Loff |D.Us1% (Zout=15Q) - 90 | ns
féii‘i-giﬁfc??iﬁi Gate-Drain)| % |vgg=10v, Ip=12a, - | 9] 30 |
Gate Source Charge Qo s Vpg=160V - 10 - nC
Gate-Drain ("Miller") Charge di - 9 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX, JUNIT
Continuous Source Current Ig _ - - 8 A
Pulse Source Current Igp — - - 32 A
Diode Forward Voltage Vsp Ig=8A , Vgg=0V, Tc=25°C| - - 1.8 v
Reverse Recovery Time trr Tj=150°C, 1p=9A, - 450 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.0 - uC

TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR

TOSHIBA FIELD EFFECT TRANSISTOR

YTF633

SILICON N CHANNEL MOS TYPE

(7 -MOS)

INDUSTRIAL APPLICATIONS

Unit in mm

DRIVE APPLICATIONS. JOSMAX,  P2620%
LD
. Low Drain-Source ON Resistance : Rpg(on)=0.482 (Typ.) . o S
. High Forward Transfer Admittance : |sti=4.8$ (Typ.) g A
. Low Leakage Current : Iggg=#500nA(Max.) @ Vgg=+20V “ .
Ipgg= 250uA(Max.) @ Vpg=150V “ 1 5
. Enhancement-Mode : V y=2.0n4.0V @ Vpg=Vgg,Ip=250uA L6MAX. ‘ ' z
a7se || f -
MAXIMUM RATINGS (Ta=25°C) LT 254 E
CHARACTERISTIC SYMBOL RATING UNIT g pit . L£ &
Drain-Source Voltage Vpsx 150 v ~ -f-g»gj
Drain-Gate Voltage (Rgg=1MQ) VDGR 150 v L oatE
Gate-Source Voltage VGss +20 ) 2. DRAIN (HEAT SINK)
DC(Tc=25°C) 1p 8 5 SOURCE
Drain Current | DC(Tc=100°C) | I 5 s TR
Pulse Ipp 32 TOSHIBA 2-10A3B
Inductive Current (Clamped) Ip 32 A Weiget : 1.9g
?§2i;5§8§er Dissipation Pp 75 W
Channel Temperature Teh 150 °C
Storage Temperature Range Tstg -55%150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 1.67 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF633
TOSHIBA
TECHNICAL DATA

ELECTRICAL CEARACTERISTICS (Tu=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.} MAX. JUNIT
Gate Leakage Current Igss Vgg=+20V, Vpg=0V - - |#¥500 | na
Vpg=150V,Veg=0V,Tc=25°C - - HA
Drain Cut-off Current Ipss DS 2GS - = 250
Vps=120V,Vgg=0V,Tc=125°C| - - |1000 § wA
Drain-Source Breakdown Voltage | V(pRr)pss | Ip=250uA, Vig=0V 150 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance |st] Vpg=10V, Ip=5aA 3.0 } 4.8 - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 8 - -
Drain-Source ON Resistance RDS(ON) Ip=54 , Vgg=10V - 0.4 ) 0.6 Q
Drain-Source ON Voltage Vps(on) | Ip=8A , Vgs=10V - 3.5
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 150 | pF
Output Capacitance Coss - 450 | pF
Rise Ti t 1p=5A -
o L liove vy D2 oVour 204 °°
Turn-on Time ton Oﬂ S ) - 80 | ns
Switching Time - e A i
Fall Time tf 10us ~ v 90V - 40 | ns
4 VIN:tr,tf<Sns ~ VDD=
Turn-off Time toff |D.Us1% (Zout=150; - 90 f s
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgg=10V, Ip=12A, B 19 30 fnc
Gate Source Charge Qps Vps=120V - 10 - nC
Gate-Drain ("Miller") Charge Qpd - 9 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 8 A
Pulse Source Current Igp —_— - - 32 A
Diode Forward Voltage Vgp Ig=8A , Vgg=0OV, Tc=25°C | - - 1.8 v
Reverse Recovery Time trr Tj=150°C, Ip=9A, - 450 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.0 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF820

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(T -MOS)

INDUSTRIAL APPLICATIONS

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. 103Max, 236242
FEATURES:: 5—%‘:‘—33 |
n ™ ox
. Low Drain-Source ON Resistance : RDS(ON)=2-59 (Typ.) . 2 3 '
2]
. High Forward Transfer Admittance : |Yfs|=1,75S (Typ.) E 2
X
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=+20V & : .
Ipss= 250uA(Max.) @ Vpg=500V L ] = |
(IR z
. Enhancement-Mode : Vi y=2.004.0V @ Vpg=Vgg, Ip=250uA Lsvax, | | § 3 1'
ot i |
a7s ’i 1 - 1
el ’ |
MAXIMUM RATINGS (Ta=25°C) 23 25¢ 3
>
CHARACTERISTIC spioL | RaTING  JuniT || g 8L =
b .
Drain-Source Voltage Vpsx 500 v —f-1-2-3- L
Drain-Gate Voltage (Rgg=1M2) VDGR 500 v L. GATE
Gate-Source Voltage Vass +20 v 2 DRAIN (HEAT SINK)
- 3. SOURCE
DC(Tc=25°C) | Ip 2.5
JEDEC -
Drain Current | DC(Tc=100°C) | Ip 1.5 A [2"2204P
EIAT SC-46
Pulse Ipp 10 TOSHI3A 2-10A3B
Inductive Current (Clamped) Irp 10 A Weight : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 40 v
Channel Temperature Teh 150 °C
Storage Temperature Range Tste -55Vv150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Reh(j-c) 3.12 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °c
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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osmipa SEMCONDUCTOR Crraae
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.] MAX.{UNIT
Gate Leakage Current Igss Veg=%20V, Vpg=0V - - %500 | nA
Vpe=500V,Veg=0V,Tc=25°C - - 250 | wA
Drain Cut-off Current Ipss DS &S
Vpg=400V,Vgs=0V,Tc=125°C| - | - J1000 | ua
Drain-Source Breakdown Voltage |V(gr)pss { Ip=250ud, Vgg=0V 500 - - v
Gate Threshold Voltage Vin Vps=Vgs, Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance [Yfs| {Vpg=10V, Ip=1A 1.0 |1.75) - S
On-State Drain Current IpcoN) | Vps=10V, Vgg=10V 2.5 - - A
Drain-Source ON Resistance Rps(on) | Ip=1A , Vgs=10V - 2.5 ] 3.0 Q
Drain-Source ON Voltage Vps(oN) | Ip=2.5A, Vgg=10V - 6.9 v
Input Capacitance Ciss - 400 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 40 | pF
Output Capacitance Coss - 150 | pF
Rise Time t Ip=1A -
r 10V VI 50 | ns
Turn-on Time ton ﬂ - 110 | ns
Switching Time -
Fall Time te IOus - 30 | ns
_ VIN:tr,tfbns VDD~250V
Turn-off Time toff |D.Us1% (Zout=50Q) - 90 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=34A, _ 1 15 fnC
Gate Source Charge Qg Vpg=400V - 5 - nC
Gate-Drain ("Miller") Charge Qo - 6 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 2.5 A
Pulse Source Current Isp —_— - - 10 A
Diode Forward Voltage Vsp Ig=2.5A, Vgg=0Y, Tc=25°C{ - - 1.6 v
Reverse Recovery Time trr Tj=150°C, Ip=2.5A, - 600 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.5 - rC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF821

TOSHIBA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(TT-MOS)

INDUSTRIAL APPLICATIONS

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. lasyax. #6202
=
: i EE
FEATURES: o1 E
. Low Drain-Source ON Resistance : Rpg(oN)=2.50 (Typ.) . =
> el
. High Forward Transfer Admittance : Ist|=1.7SS (Typ.) 3 a
N
. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=+20V i
Ipss= 250WA(Max.) @ Vpg=450V =
. Enhancement-Mode : Vyp=2.004.0V @ Vpg=Vgg, Ip=250uA 3
o
MAXIMUM RATINGS (Ta=25°C) E
™~
CHARACTERISTIC SYMBOL RATING UNIT =
Drain-Source Voltage Vpsx 450 v i 3
Drain-Gate Voltage (Rgg=IMR) VDGR 450 v 1. GATE
Gate-Source Voltage Vgss 20 v 2. DRAIN (HEAT SINK)
= 3. SOURCE
DC(Tc=25°C) Ip 2.5
JEDEC -
Drain Current | DC(Tc=100°C)| Ip 1.5 A L
EIAT SC-46
Pulse Ipp 10 TOSHIBA 2-10A3B
Inductive Current (Clamped) Iip 10 A Weight : 1.9g
Drain Power Dissipation
(Te=25°C) Pp 40 W
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -551150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistuance, Junction to Case Rth( j-c) 3.12 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR YTFB821
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.{ MAX. {UNIT
Gate Leakage Current Igss Vgs=120V, Vpg=0V - - |£500 | nA
Vpe=450V, Vg=0V,Tc=25°C - - 250 | HA
Drain Cut-off Current Ipss DS &3
Vps=360V, Vgg=0V,Tc=125°C| - - {1000 [ ua

Drain-Source Breakdown Voltage | V(grypss | Ip=250ua, Vgg=0V 450 - - v
Gate Threshold Voltage Veh Vps=Vgs, Ip=250ui 2.0 - 4.0 v
Forward Transfer Admittance [Yfs] Vpg=10V, Ip=1A 1.0 }1.75} - S
On-State Drain Current Ip(on) | Vps=10V, Vgg=10V 2.5 - - A
Drain-Source ON Resistance Rpscon) | Ip=1A , Vgs=10V - 2.5 1] 3.0 Q
Drain-Source ON Voltage Vps(oN) | Ip=2.5A, Vgg=10V - 6.9 v
Input Capacitance Ciss - 400 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 40 § pF
Output Capacitance Coss - 150 | pF

Rise Time t Ip=1A - 50 | ns

L 10V Viy =toVour

Turn-on Time ton O—I—l- = A - 110 | ns
Switching Time - o S N

Fall Time te 10us & - 30 | ns

- - VIN:tr,tf<sns ~ VDD=225V

Turn-off Time Yoff |D.Usl% (Zout=509) - 9 | ns
Total Gate Charge .
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=3A, " 1 15 | nC
Gate Source Charge Qs Vpg=360V _ 5 - nC
Gate-Drain ('Miller'") Charge di - 6 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. [UNIT
Continuous Source Current Ig —_ - - 2.5 A
Pulse Source Current Igp —_ - - 10 A
Diode Forward Voltage Vgp Ig=2.5A, Vgg=0V, Tc=25°C{ - - 1.6 v
Reverse Recovery Time trr Tj=150°C, Ip=2.5A, - 600 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.5 - rC

TOSHIBA CORPORATION

-271-



SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TOSHIBA FIELD EFFECT TRANSISTOR

YTF822

SILICON N CHANNEL MOS TYPE

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR

( T-MOS)

INDUSTRIAL APPLICATIONS

Unit in mm

DRIVE APPLICATIONS. 105MAX.  Pa620%
of ! |
FEATURES: 5{54—'45 q
. Low Drain-Source ON Resistance : Rpg(oN)=3.02 (Typ.) g © §
. High Forward Transfer Admittance : |st|=l.75$ (Typ.) % A
. Low Leakage Current : Iggg=%500nA(Max.) @ Vgg=220V @ ,
Ipss= 250uA(Max.) @ Vpg=500V ]I N 2]
. Enhancement-Mode : Vip=2.0n4.0V @ Vpg=Vgg,Ip=250uA 16MAX. I l 5
EE— !
a7e K i |
MAXIMUM RATINGS (Ta=25°C) zse. | 2vs 3
x
CHARACTERISTIC SYMBOL | RATING | UNIT || &[ & E &~
i C I
Drain-Source Voltage Vpsy 500 v 4 1-2-3-4 |
Drain-Gate Volt Reg=1MQ2 v
rain-Gate Voltage (Rgs ) DGR 500 v L GATE
Gate-Source Voltage Vess +20 2. DRAIN (HEAT BINK)
DC(Tc=25°C) Ip 2 & SOURCE
. — JEDEC TO-220AB
Drain Current | DC(Tc=100°C) Ip 1 A 1Ad S0—26
Pulse Ipp 8 TOSHIBA 2-10A3B
Inductive Current (Clamped) Ip 8 A Weiget : 1.9g
Drain Power Dissipation
(TC=25°C) PD 40 W
Channel Temperature Ten 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.12 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF822
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.} MAX.|UNIT
Gate Leakage Current Igss VGg=120V, Vpg=0V - - |£500 | nA
Vpg=500V ,Vgg=0V,Tc=25°C - - 250 | wA
Drain Cut-off Current Ipss - -
Vpg=400V ,Vpg=0V,Tc=125°C| - - 1000 HA
Drain-Source Breakdown Voltage | V(pR)pss | 1p=250uA, Vgg=0OV 500 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0l - }s.0 v
Forward Transfer Admittance |Yfs| |Vps=10V, Ip=1A 1.0 | 1.75] - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 2.0 - - A
Drain-Source ON Resistance Rpscon) | Ip= 1A , Vgs=10V - 3.0 | 4.0 Q
Drain-Source ON Voltage VDS(ON) Ip= 2A , Vgg=10V - 6.6 \Y
Input Capacitance Ciss - 400 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 40 | pF
Output Capacitance Coss - 150 | pF
Rise Time t Ip=1A - 50 | ns
L 10V Vin Da -oVouT
Turn-on Time ton OJ_I- S 3 - 110 | ns
Switching Time - [ 3 Q
Fall Time tf 10us  w,] vl - 30 | ns
VIN:tr,tf<Sns VDD=250
Turn-off Time toff |D.Us1Z (Zout=509, - 90 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=3A, - 1 15 | nC
Gate Source Charge Qgs Vpg=400V - 5 - nC
Gate-Drain ("Miller") Charge di - 6 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 2 A
Pulse Source Current Igp — - - 8 A
Diode Forward Voltage Vgp Ig=2A , Vgg=OV, Tc=25°C} - - 1.5 v
Reverse Recovery Time try Tj=150°C, Ip=2.5A, - 600 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.5 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR YTF823

TOSH|BA TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(7-M0S)

INDUSTRIAL APPLICATIONS

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. P
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR " -
DRIVE APPLICATIONS. 103MAX, | £3620%
S !
FEATURES : Y ﬁ%{% EF |
e
. Low Drain-Source ON Resistance : Rpg(on)=3.02 (Typ.) . 2 S
. High Forward Transfer Admittance : |Yfs|=1.75S (Typ.) A
. Low Leakage Current : Iggg=t500nA(Max.) @ Vgg=+20V
Ipss= 250uA(Max.) @ Vpg=450V .
. Enhancement-Mode : Vyp=2.0n4.0V @ Vpg=Vgg, Ip=250uA El
iy
MAXIMUM RATINGS (Ta=25°C) ‘ 254 zoa 32
~
CHARACTERISTIC SYMBOL | RATING | UNIT o 3% —~ |~
3 o @
Drain-Source Voltage Vpsx 450 v LTy 25
Drain-Gate Voltage (Rgg=1MQ) VDGR 450 \ L GATE '
Gate-Source Voltage Vess +20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) Ip 2 & Soukem
) - JEDEC TO-220AB
Drain Current |} DC(Tc=100°C) Ip 1 A B1A7 So—26
Pulse Ipp 8 TOSHIBA 2-10A3B
Inductive Current (Clamped) Iip 8 A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 40 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 3.12 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA YTF823
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.} MAX. JUNIT
Gate Leakage Current Igss Vg=%20V, Vpg=0V - - Jx500 | nA
Vpg=450V , Vgg=0V,Tc=25°C - - uA
Drain Cut-off Current Ipss DS=450V. 7GS - ~ 20
Vps=360V,Vgg=0V,Tc=125°C| - - {1000 | uA
Drain-Source Breakdown Voltage | V(BR)pss | Ip=250uA, Vgg=0V 450 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250uA 2.0 - 4.0
Forward Transfer Admittance [Yfs| |Vpg=10V, Ip=1A 1.0 | 1.75) -
On-State Drain Current Ip(on) | Vps=10V, Vgg=10V 2.0 - -
Drain-Source ON Resistance Rpscon) | Ip=1A , Vgs=10V - 3.0 | 4.0 Q
Drain-Source ON Voltage Vpscon) | Ip=2A , Vgg=10V - 6.6 v
Input Capacitance Ciss - 400 | PF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 40 | pF
Output Capacitance Coss - 150 | pF
Rise Time t Ip=1A - 5 ns
1oy iy D ovour 0
Turn-on Time ton 0 = \n - 110 | ns
Switching Time - [ 3 N
Fall Time tf . 10us ) - 30 ns
A VIN:tr,tf<Sns ~ VDD=225V
Turn-off Time toff |D.U<1% (Zout=50%) - 90 | ns
Total Gate Charge *
(Gate-Source Plus Gate-Drain) Qg Vgg=10V, Ip=3a, B 1 s
Gate Source Charge Qos Vpg=360V - 5 - nC
Gate-Drain ("Miller") Charge Qpd - 6 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. J TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 2 A
Pulse Source Current Igp _ - - 8 A
Diode Forward Voltage Vgp Ig=2A , Vgg=0V, Tc=25°C§ - - 1.5 v
Reverse Recovery Time trr Tj=150°C, 1p=2.5A, - 600 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 3.5 - pC

TOSHIBA CORPORATION
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR

YTF830

TOSH|BA SILICON N CHANNEL MOS TYPE

TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

(7T -MOS)

INDUSTRIAL APPLICATIONS

Unit in om
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. laswax. 936202
, EE
FEATURES: v
. Low Drain-Source ON Resistance : Rpg(on)=1.32 (Typ.) . 23
N
. High Forward Transfer Admittance : |Yfs|=3.25S (Typ.) 3 a
&
. Low Leakage Current : Iggg=#500nA(Max.) @ Vgg=+20V o
Ipss= 250uA(Max.) @ Vpg=500V 4 |
. Enhancement-Mode : Vi y=2.0n4.0V @ Vpg=Vgs,Ip=250uA L6MAX, 5 |
MAXIMUM RATINGS (Ta=25°C) ;
14
CHARACTERISTIC SYMBOL RATING UNIT b =
Drain-Source Voltage Vpsx 500 v ” b
Drain-Gate Voltage (Rgg=1MQ) VDGR 500 v L. GATE
Gate-Source Voltage Vgss +20 \ 2. DRAIN (HEAT SINK)
~ 3. SOURCE
DC(Tc=25°C) Ip 4.5
JEDEC TO-
Drain Current | DC(Tc=100°C) | Ip 3 A e
EIAT SC—46
Pulse Ipp 18 TOSHIZA 2-10A3B
Inductive Current (Clamped) Iip 18 A Weight : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp s v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55Vv150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.67 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 o¢
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR YTF83o0
TOSHIBA
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.{| MAX.{UNIT
Gate Leakage Current Igss Vgg=+20V, Vpg=0V - - |%500 | nA
Vps=500V, Vgg=0V,Tc=25°C - - 250 | WA
Drain Cut-off Current Ipss -
Vpg=400V,Vgg=0V,Tc=125°C| - - 1000 | na
Drain-Source Breakdown Voltage | V(pp)ypss | Ip=250ua, Vgg=0V 500 - - v
Gate Threshold Voltage Vih Vps=Vgs, Ip=250u4 2.0 } - 4.0 v
Forward Transfer Admittance |Yfs| |Vpg=l0V, Ip=2.5A 2.5 | 3.25) - S
On-State Drain Current Ipcony | Vps=10V, Vgg=10V 4,5 - - A
Drain-Source ON Resistance Rps(on) | Ip=2.5A, Vgs=10V - 1.3 ] 1.5 Q
Drain-Source ON Voltage VDS(ON) | Ip=4.5A, Vgg=10V - 6.4 v
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 60 | pF
Output Capacitance Coss - 200 } pF
Rise Time ty 10V VI ID:Z'SAVOUT - 30 | ns
Turn-on Time ton Oﬂ = S - 60 | ns
Switching Timefor—re tr 10w O'ﬂ_{’ - N 30 | ns
VIN:tr,tf<Sns ~ VDD=225V
Turn-off Time toff |D.Us1Z (Zout=15Q) - 85 | ns
féii’i-giﬁicﬁh?iﬁi Gate-Drain)] % |vgs=10v, Ip=6a, - | 22| 30]nC
Gate Source Charge QEL VDS=400V - 11 - nC
Gate-Drain ("Miller") Charge Qed - 11 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 4.5 A
Pulse Source Current Igp — - - 18 A
Diode Forward Voltage Vsp Ig=4.5A, Vgg=0V, Tc=25°C{ - - 1.6 \
Reverse Recovery Time ter Tj=150°C, Ip=4.5A, - 800 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 4.6 - LC
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TOSHIBA FIELD EFFECT TRANSISTOR

osmipa SEMICONDUCTOR o ErrEC

TECHNICAL DATA SILICON N CHANNEL MOS TYPE
(T -MOS)
HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS. INDUSTRIAL APPLICATIONS
CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR Ini 1o o
DRIVE APPLICATIONS. 1O3¥AX. P36+02
. x|
FEATURES: P 03
. Low Drain-Source ON Resistance : Rpg(oN)=1.32 (Typ.) . 23
. High Forward Transfer Admittance : |Yfs|=3.25S (Typ.) E E
. Low Leakage Current : IGgg=+#500nA(Max.) @ Vgg=+20V 4 .
Ipss= 250uA(Max.) @ Vpg=450V *—L ! 2
. Enhancement-Mode : Vi y=2.0n4.0V @ Vpg=Vgs,Ip=250uA L6VAX. ‘ } g
ars J| I | -
YooY b -
MAXIMUM RATINGS (Ta=25°C) 25¢ 254 2
~
CHARACTERISTIC SYMBOL RATING UNIT o 3 * 1 3 <
Drain-Source Voltage Vpsx 450 v 1 T35
- 1)
Drain-Gate Voltage (Rgg=1MQ) VDGR 450 v 1. GATE
Gate-Source Voltage Vgss +20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) | Ip 4.5 > SovReE
Drain Current | DC(Tc=100°C) | Ip 3 y | == e
— SIAT SC-46
ulse Ipp 18 TOSHIZA 2-10A3B
Inductive Current (Clamped) Itp 18 A Weight : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 73 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tsep -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 1.67 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/wW
Muximum Lead Temperature for Soldering o
Purposes (1.6mm from case for 10 seconds) L 300 ¢

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
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SEMICONDUCTOR YTF831
TOSHIBA . | \icat paTa

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.{ TYP.{ MAX. JUNIT
Gate Leakage Current Igss Vgg=+20V, Vpg=0V - - 500 | nA
Vpg=450V,Vgg=0V,Tc=25°C | - - 250 | wA
Drain Cut-off Current Ipss
Vps=360V, Vgg=0V,Tc=125°C| - - 1000 | ua

Drain-Source Breakdown Voltage |V grypss | Ip=250uA, Vgg=0V 450 - - v
Gate Threshold Voltage Vin Vps=Vgs», Ip=250uA 2.0 - 4.0 v
Forward Transfer Admittance [YEs| |Vpg=l0V, Ip=2.5A 2.5 13.25) - S
On-State Drain Current Ipcony | Vps=10V, Vgg=10V 4.5 - - A
Drain-Source ON Resistance Rps(on) | Ip=2.5A, Vgg=10V - 1.3 1 1.5 Q
Drain-Source ON Voltage Vps(oN) | Ip=4.5A, Vgs=10V - 6.4 v
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 60 | pF
Output Capacitance Coss - 200 | pF

Rise Time t Ip= 2.5A - 30 | ns

r 10V vy D 5Vour

Turn-on Time ton 0 = S - 60 | ns
Switching Time - b " cxg

Fall Time tf L 10us  — , - 30 | ns

: VIN:tr,tf<Sns ~ VDD=225V

Turn-off Time toff |D.UsIZ (Zout=15Q) - 85 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgs=10V, Ip=6A, B 22 30 | nC
Gate Source Charge Qs Vpg=360V - 11 - nC
Gate-Drain ("Miller") Charge Qpd - 11 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_— - - 4.5 A
Pulse Source Current Igp — - - 18 A
Diode Forward Voltage Vsp Ig=4.5A, Vgg=0vY, Tc=25°C| - - 1.6 v
Reverse Recovery Time trr Tj=150°C, Ip=4.54, - 800 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 4.6 | - LC
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TOSHIBA

TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR

TECHNICAL DATA

YTF832
SILICON N CHANNEL MOS TYPE

(7T-MOS)

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

INDUSTRIAL APPLICATIONS

Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR

DRIVE APPLICATIONS.

FEATURES:

. Low Drain-Source ON Resistance : RDS(ON)=1-59 (Typ.)
. High Forward Transfer Admittance : |Yfs|=3.25S (Typ.)

. Low Leakage Current : Iggg=+500nA(Max.) @ Vgg=+20V

3.2 MAX,

103MAX,

Pa6+02

[ EF

15 3MAX,

Ipss= 250uA(Max.) @ Vpg=500V ! ’ 2]
. Enhancement-Mode : Vip=2.004.0V @ Vpg=Vgg,Ip=250uA 16 MAX, ’ l 3
_LoMax. e
ave ] | -
; —
MAXIMUM RATINGS (Ta=25°C) 254 254 E
~
CHARACTERISTIC SYMBOL | RATING | UNIT o gl i &
3 = ¢
Drain-Source Voltage Vpsx 500 Y ™ "1-2-3- }
Drain-Gate Voltage (Rgg=1MQ) VDGR 500 v L GATE
Gate-Source Voltage VEss +20 v 2. DRAIN (HEAT SINK)
DC(Tc=25°C) 1p 4 & SOURCE
Drain C DC(Tem100°C I A JEDEC TO—220AB
rain Current c= ) D 2.5 E1A7 So—26
Pulse Ipp 16 TOSHIBA 2-10A3B
Inductive Current (Clamped) Iip 16 A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 75 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstg -55v150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistunce, Junction to Case Rth(j-c) 1.67 °C/W
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °C
Purposes (1.6mm from case for 10 seconds)

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise urider any patent or patent rights of TOSHIBA or others.
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osHiga SEMICONDUCTOR Crrea,
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.] MAX. }UNIT
Gate Leakage Current 1gss VGg=120V, Vpg=0V - - |+500 | nA
Drain Cut-off Current Ipgs YD5500V, Vgs=OV, Te=257C - - o

Vpg=400V,Vgg=0V,Tc=125°C| - - ]1000 | wA
Drain-Source Breakdown Voltage [ V(BR)pss | Ip=250uA, Vgg=0V 500 - - v
Gate Threshold Voltage Vih Vps=Vgss Ip=250u4 2.0 - 4.0 \
Forward Transfer Admittance [Yfs| |Vpg=10V, Ip=2.5A 2.5 |3.25] - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 4 - - A
Drain-Source ON Resistance Rpscon) | Ip=2.54, Vgs=10V - 1.5 | 2.0 Q
Drain-Source ON Voltage Vps(on) | Ip=4.5A, Vgs=10V - 7.4 v
Input Capacitance Ciss ~ 800 | pF
Reverse Transfer Capacitance Crss Vps=25V, Vgg=0V, f=1MHz - 60 | pF
Output Capacitance Coss - 200 | pF
Rise Time ty 10V Vi ID:z.SAVOUT - 30 | ns
Turn-on Time ton O-H- S 3 - 60 | ns
Switching Timefre—rre i lous 5 1° N 30 | ns
VIN:tr,tf<Sps ~ VDD=225V
Turn-off Time toff |D.Us1% (Zout=15Q; - 85 | ns
'{ggfi—gzﬁicgh;iﬁz Gate-Drain) Qg Vgg=10V, Ip=6A, B 22 30 | nC
Gate Source Charge Qs Vpg=400V - 11 - nC
Gate-Drain ("Miller") Charge Qpd - 11 - nC
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig —_ - - 4 A
Pulse Source Current Igp —_ - - 16 A
Diode Forward Voltage Vsp Ig=4A , Vgg=0V, Tc=25°C| - - 1.5 v
Reverse Recovery Time trr Tj=150°C, Ip=4.54, - 800 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 4,6 - uC
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TOSHIBA FIELD EFFECT TRANSISTOR

SEMICONDUCTOR

YTF833

TOSH'BA SILICON N CHANNEL MOS TYPE

TECHNICAL DATA

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS.

(T-MOS

INDU

)

STRIAL APPLICATIONS
Unit in mm

CHOPPER REGULATOR, DC-DC CONVERTER AND MOTOR
DRIVE APPLICATIONS. 103MAX,  F36+0%
(=}
- PN
™~
. Low Drain-Source ON Resistance : Rpg(on)= 1.5Q (Typ.) . < g
<
. High Forward Transfer Admittance : |Yfs|= 3.25S(Typ.) s A
. Low Leakage Current : IGgg=t500nA(Max.) @ Vgg=+20V 3 . .
Ipss= 250uA(Max.) @ Vpg=450V B z
. Enhancement-Mode : Vy3=2.00%4.0V € Vpg=Vgg, Ip=250pA 16MAX. } g
— 3
ave [l f -
! —1
MAXIMUM RATINGS (Ta=25°C) 254 254 E
~
CHARACTERTSTIC SYMBOL | RATING [ UNIT || & g% + &
Drain-Source Voltage Vpsx 450 v B -T'g'S-{
Drain-Gate Voltage (Rgg=1MQ) VDGR 450 \Y !
1. GATE
Gate-Source Voltage VGSS +20 \ 2. DRAIN (HEAT SINK)
DC(Tc=25°C) "ID 4 3 SOURCE
Drain Current | DC(Tc=100°C) | Ip 2.5 PR | Skl 022043
E1AJ S5C-46
Pulse Ipp 16 TOSHIBA 2-10A3B
Inductive Current (Clamped) Iip 16 A Weiget : 1.9g
Drain Power Dissipation
(Tc=25°C) Pp 5 v
Channel Temperature Tch 150 °C
Storage Temperature Range Tstp -55"150 °C
THERMAL CHARACTERISTICS
CHARACTERISTIC SYMBOL MAX. UNIT
Thermal Resistance, Junction to Case Rth(j-c) 1.67 °C/w
Thermal Resistance, Junction to Ambient Rth(j-a) 80 °C/W
Muximum Lead Temperature for Soldering T 300 °oC
Purposes (1.6mm from case for 10 seconds) L

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA YTF833
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.] MAX. JUNIT
Gate Leakage Current Igss Vgg=+20V, Vpg=0V - - +500| nA
Vpg=450V ,VG5=OV,TC=25°C - - 250 uA
Drain Cut-off Current Ipss
Vpg=360V,Vgg=0V,Tc=125°C| - - 1000 § uA
Drain-Source Breakdown Voltage | V(BR)pss | Ip=250u4, Vgg=0V 450 - - v
Gate Threshold Voltage Vin Vps=Ygs, Ip=250uA 2.0 - 4.0 \Y
Forward Transfer Admittance |st| Vps=10V, Ip=2.5A 2.5 3.25 - S
On-State Drain Current Ipcon) | Vps=10V, Vgg=10V 4 - - A
Drain-Source ON Resistance Rps(on) | Ip=2.5A, Vgs=10V - 1.5 2.01 @
Drain-Source ON Voltage Vps(oN) | Ip=4.5A, Vgs=10V - 7.4 v
Input Capacitance Ciss - 800 | pF
Reverse Transfer Capacitance Crss Vpg=25V, Vgg=0V, f=1MHz - 60 | pF
Output Capacitance Coss - 200 } pF
Rise Time t Ip=2.5A - 30 | ns
_ LoV iy D oVour
Turn-on Time ton 0. = 3 - 60 | ns
i i i S
Switching Timefr—re tf C10ps 4 - 30 { ns
- VIN:tr,tf<ns ~ VDD=225V
Turn-off Time toff |D.U<IZ (Zout=15Q; - 85 | ns
Total Gate Charge
(Gate-Source Plus Gate-Drain) Qg Vgg=10V, Ip= 64, - 22 30 | nC
Gate Source Charge Qps Vpg=360V - 11 - nC
Gate-Drain ("Miller") Charge Qod - 11 - nC

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. JUNIT
Continuous Source Current Ig — - - 4 A
Pulse Source Current Igp — - - 16 A
Diode Forward Voltage Vsp Ig= 4A , Vgg=OV, Tc=25°C | - - 1.5 v
Reverse Recovery Time trr Tj=150°C, Ip=4.5A, - 800 - ns
Reverse Recovered Charge Qrr dIp/dt=100A/us - 4.6 - uC
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TOSHIBA SEMICONDUCTOR 1IN914, 1N914A, 1N914B

TECHNICAL DATA SILICON EPITAXIAL PLANAR
Unit in mm
COMMUNICATION AND INDUSTRIAL APPLICATIONS. -~
HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. @5
!
FEATURES: ®
. Low Forward Voltage : Vp=1.0V (Max.)
. Small Total Capacitance : Cr=4pF (Max.) z
o
. Fast Reverse Recovery Time : trr=4ns (Max.) §
. Hermetically Sealded Miniature Glass Package. i «
g
]
~
A
CATHODE MARK
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL | RATING UNIT gos =z
Maximum (Peak) Reverse Voltage VRM 100 P §
Reverse Voltage VR 75 \4 m «
Maximum (Peak) Forward Current IFM 450 mA —
TEDEC DO-35
Average Forward Current Io 150 mA EIAJ SC—20
Surge Current (lus) IrsM 2 A TOSHIBA 1-2A1A
Power Dissipation P 500 mW Weight : 0.l4g
Junction Temperature Tj 200 °c
Storage Temperature Range Tstg | -65~200| °C
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
1N914 V(1) | Ir=10mA - ]0.75 | 1.0 \Y
Forward Voltage IN914A Vp(2) | IF=20mA - l0.79 | 1.0 v
1N914B Vr(3) | IF=5mA 0.62 |0.67 |0.72 \Y
VF(4) | IF=100mA, t=10ms - 0.9 | 1.0 v
IR(1) | VR=20V - - 25 nA
Reverse Current IR(2) | VR=20V, Ta=150°C - - 50 nA
IR(3) | VR=75V - - 5| A
Total Capacitance Cr Vg=0, f=1MHz - 0.9 4.0 pF
Reverse Recovery Time trr Tp=10mA, VR=6V - 2.0 | 4.0 ns
RL=100-Q, Irr=1mA

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA TECHNICAL DATA IN914, 1N914A, 1N9148B
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TOSHIBA SEMICONDUCTOR lN916,T(;Sf\}:;BlA6T,ODfN91 68

TECHNICAL DATA STILICON EPITAXIAL PLANAR
COMMUNICATION AND INDUSTRIAL APPLICATIONS. Unit in mm
HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. E

o
o
FEATURES: ®
. Low Forward Voltage : Vp=1.0V (Max.)
. Small Total Capacitance : CT=2pF (Max.) E
=
. Fast Reverse Recovery Time : tyr=4ns (Max.) S
. Hermetically Sealded Miniature Glass Package. A
o
g
@
<
CATHODE MARK
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT #05 a
Maximum (peak) Reverse Voltage VRM 100 v §
Reverse Voltage VR 75 v «
Maximum (Peak) Forward Current IrM 450 mA
JEDEC DO—-35
Average Forward Current Io 150 mA EIAJ 5C—40
Surge Current (lgs) IrsM 2 A TOSHIBA 1-2A14A
Power Dissipation P 500 mW Weight : 0.l4g
Junction Temperature T3 200 °
Storage Temperature Range Tstg -65~200 °
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX. ) UNIT
IN916 Vr(1) Ip=10mA - 10.75 | 1.0 v
Forvard Voltage 1N916A VF(2) IF=20mA - |0.79 | 1.0 \
1N916B VF(3) IF=5mA 0.63 {0.68 [0.73 v
Vr(4) | Ir=30mA - (0.81 ] 1.0 v
IR(1) VR=20V - - 25 nA
Reverse Current Ig(2) | VR=20V, Ta=150°C - - 50 | #A
IR(3) | VR=75V - - 5| wA
Total Capacitance Cr VR=0, f=1MHz - 0.9 2.0 | pF
Reverse Recovery Time trr Tp=10ma, VR=6V - 2 4 ns
RL=100ﬂ, Irr=1mA
The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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TOSHIBA SEM'CONDUCTOR TOSHIBA DIODE
TECHNICAL DATA IN4148

SILICON EPITAXIAL PLANAR TYPE

Unit in mm

HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. E
| 2
FEATURES : =
. Low Forward Voltage : Vp=1.2V (Max.)
. Small Total Capacitance ¢ Cr=3pF (Max.) | ;
. Fast Reverse Recovery Time : tyy=4ns (Max.) Zas 3
o
. Hermetically Sealded Miniature Glass Package.
o
g
I
MAXIMUM RATINGS (Ta=25°C) CATHODE MARK
CHARACTERISTIC SYMBOL RATING UNIT g
Maximum (Peak) gos =
Reverse Voltage VR 100 v ¥ 3
3
Reverse Voltage \%:3 75 v
Maximum (Peak) .
Forward Current T >00 A JEDEC DO—35
Average Forward Current Ip 200 mA BIAJ SC—40
Surge Current (1 sec) IFSM 700 mA TOSHIBA 1—2AlA
Power Dissipation P 500 mW Weight : 0.l4g
Junction Temperature T4 175 OC
Storage Temperature Range Tstg -65~175 °
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. | UNIT
Forward Voltage VF(1) IF=10mA - 0.75]| 1.0 v
VF(2) IF=100mA - 0.95| 1.2 \4
Reverse Current R V=20V - - 25 na
IR(2) | VR=75V - - 0.1 uA
Total Capacitance Cr Vg=0, f=1MHz - 1.5 3.0 pF
Reverse Recovery Time trr Vp=6V, Ip=10mA - 2.0 | 4.0 ns
R;=100Q (Fig.)

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA 1N4148
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA

COMMUNICATION AND INDUSTRIAL APPLICATIONS.

TOSHIBA DIODE
1N4149

SILICON EPITAXIAL PLANAR

Unit in mm

b
HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. g
o
&
FEATURES: ASY
. Low Forward Voltage : Vp=1.2V (Max.)
. Small Total Capacitance ¢ C7=2pF (Max.) a
. Fast Reverse Recovery Time : trr=4ns (Max.) | §
. Hermetically Sealded Miniature Glass Package. «
L 3
1
<
=
«
A
CATHODE MARK
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT gos =
g
Maximum (Peak) Reverse Voltage VRM 100 v S
Reverse Voltage VR 75 v <
Maximum (Peak) Forward Current IpM 450 mA
JEDEC DO-535
Average Forward Current Ip 150 mA B1AT SC—20
Surge Current (lus) IrsM 2 A TOSHIBA 1-2A1A
Power Dissipation P 500 mW Weight : 0.14g
Junction Temperature Tj 200 °C
Storage Temperature Range Tstg -65~200| °C
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.|UNIT
Forward Voltage VE(1) | Tp=10mA - 1075 ] 1.0 v
VE(2) Ip=100mA, t=10ms - 0.95 1.2 v
IR(1) | VR=20V - - 25 | nA
Reverse Current Ir(2) | VR=20V, Ta=150°C - - 50 | #A
IR(3) | VR=75V - - 5 | #A
Total Capacitance Ct V=0, f=1MHz - 0.9 2.0 pF
Reverse Recovery Time trr VR=6V, Ip=10mA - 2.0 | 4.0 | ns
RL,=100Q, Iyy=lmA

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents ot other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.

TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA 1N4149
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

TOSHIBA DIODE

1N4150

SILICON EPITAXIAL PLANAR

COMMUNICATION AND INDUSTRIAL APPLICATIONS. @g
HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. L5
=
=
[=]
[}
oN
MAXIMUM RATINGS (Ta=25°C) .
CHARACTERISTIC SYMBOL RATING | UNIT 2
Maximum (Peak) Reverse Voltage VRM 75 v 3
Reverse Voltage VR 50 v CATHODE MARK —t
Maximum (Peak) Forward Current IFrM 600 mA -
Average Forward Current Ip 200 mA gas E
Surge Current (1 us) IpsM 4 A H
Power Dissipation P 500 mW
JEDEC DO-35
Junction Temperature T4 200 °c IYYY) S0-40
Storage Temperature Range Tstg -65~200] °c TOSHIBA 1-2A14A
Weight : 0.l4g
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. | UNIT
VF(1) | IF=1mA 0.54 |0.58 |0.62 v
VF(2) | Ir=10mA 0.66 |0.70 |0.74 \'
Forward Voltage Vr(3) | IF=50mA 0.76 10.81 |0.86 v
VF(4) | TF=100mA 0.82 |0.87 }0.92 v
VF(5) | Ir=200mA 0.87 |0.94 |1.00 v
Breakdown Voltage VBR IR=100#A 75 - - v
Reverse Current Ir(1) VB.SOV - - 100 nA
IR(2) | VR=50V, Ta=150°C - - 100 HuA
Total Capacitance cr Vr=0, f=1MHz - - 2.5 pF
IF=IR=10 ~ 200mA
t - - 4 ns
rr(l) Irr'o.l Iy
Reverse R Tim ¢ Ip=Ig=200 ~ 400mA - 6 ns
erse Recovery e rr(2) Irg=0.1 IF
tre(3) Ip=10mA, IR=lmA _ _ 6 ns
Irr=0.1mA

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR TOSHIBA DIODE

TOSHIBA 1N4151, 1N4152, 1N4153
TECHNICAL DATA SILICON EPITAXIAL PLANAR
TENTATIVE Unit in mm
COMMUNICATION AND INDUSTRIAL APPLICATIONS. 3
HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. 13
-
4
MAXIMUM RATINGS (Ta=25°C) g
CHARACTERISTIC SYMBOL RATING | UNIT
Maximum (Peak) IN4151/3 | VRM 75 v | )
Reverse Voltage 1N4152 VaM 40 v s
o~
Reverse Voltage 144151/3 VR 30 v ’
1IN4152 VR 30 v CATHODE MARK
Maximum (Peak) Forward Current IrM 450 mA =
Average Forward Current 1o 150 mA gas g
Surge Current (1 us) IFSM 2 A &
Power Dissipation P 500 mW
- - JEDEC DO-35
Junction Temperature Ty 200 [« P 8T—%0
Storage Temperature Range Tstg -65~200| °C TOSHIBA 1-2A1A
Weight : 0.l4g
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX. |UNIT
Breakdown Voltage 1N4151/3 | Vpr(1) | Ir=54A 75 - — v
1N4152 VBR(2) | IR=54A 40 - - \
VF(1) | IF=1004A 0.49 |0.52 |0.55 v
VF(2) | IF=2504A 0.53 |0.56 |0.59 v
Forward Voltage IN4152/3 VE(3) | lp=lmA 0.59 |0.63 10.67 v
Vr(4) | Ip=2mA 0.62 |0.66 |0.70 v
VF(5) | IFr=10mA 0.70 (0.76 {0.81 v
VF(6) | Ip=20mA 0.74 |0.81 |0.88 v
IN4151 VE(7) | IF=50mA - - |1.00 v
1N4152 Ig(1) | VR=30V - - 50 | nA
- =150° - - 0 A
Reverse Current IR(2) | Vg=30V, Ta=1507¢ > .
1N4151/3 | —IR(3) | VR=5QV _ - | - | S0 m
IR(4) | VR=50V, Ta=150°C - - 50 | A
Total Capacitance Ct VR=0, f=1MHz - - 2 | pF
Reverse Recovery Time trr(1) | Ip=Ig=10mA, Irr=ImA - - 4| ns
trr(2) | Ip=10mA, VR=6V,Irr=1mA - - 2 ns
The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR TOSHIBA DIODE

TOSHIBA 1N4154
TECHNICAL DATA STLICON EPITAXTAL PLANAR
Unit in mm
COMMUNICATION AND INDUSTRIAL APPLICATIONS. o
ULTRA HIGH SPEED SWITCHING APPLICATIONS. 5
o
S ®
FEATURES : — ¥
. Low Forward Voltage : Vp=1.0V (Max.) .
z
. Small Total Capacitance : Cr=4pF (Max.) =
f=}
. Fast Reverse Recovery Time : tyr=2ns(Max.) &
. Hermetically Sealded Miniature Glass Package.
>
<
=
«
Bl
CATHODE MARK
MAXIMUM RATINGS (Ta=25°C) il i
CHARACTERISTIC SYMBOL RATING | UNIT gos =
-
Maximum (peak) Reverse Voltage VRM 35 v §
Reverse Voltage VR 25 v «
Maximum (Peak) Forward Current IgM 450 mA TEDEC Do—55
Average Forward Current Io 150 mA ETAT SCc—40
Surge Current (1 gs) IpsM 2 A TOSHIBA 1-2A1A
Power Dissipation P 500 mW Weight : 0.1l4g
Junction Temperature Tj 200 °c
Storage Temperature Range Tstg -65~200 | °C
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Forward Voltage VF(1) | IF=30ma - 1.0 v
VF(2) Ip=100mA - 1.2 \
Reverse Current IR(1) VR=25V - - 100 nA
IR(2) VR=25V, Ta=150°C - - 100 1A
Total Capacitance Cr VR=0, f=1MHz - 4.0 pF
Reverse Recovery Time tyr VR=6V, Iy=10mA - 2.0 ns
RL‘IOOQ
The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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TOSHI
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TECHNICAL DATA IN4154
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SEMICONDUCTOR TOSHIBA DIODE

TOSHIBA 1N4446, 1N4447, 1N4448, 1N4449
TECHNICAL DATA SILICON EPITAXIAL PLANAR

COMMUNICATION AND INDUSTRIAL APPLICATIONS. Unit in mm

HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. E
Q
FEATURES : =
. Low Forward Voltage : Vp=1.0V (Max.) '
. Small Total Capacitance : CT=4pF (Max.) | =
=
. Fast Reverse Recovery Time : tyr=4ns (Max.) I S
. Hermetically Sealded Miniature Glass Package. b
>
MAXIMUM RATINGS (Ta=25°C) =
<
CHARACTERISTIC SYMBOL RATING UNIT CATHODE MARK
Maximum (Peak) Reverse Voltage VRM 100 v |.m-|
Reverse Voltage VR 75 v gos || E
Maximum (Peak) Forward Current IFrM 450 mA S
Average Forward Current Io 150 mA m ~
S 1 I 2 A —
urge Current (lus) [FSM P coac
Power Dissipation P 500 mW EIAD Sc—20
Junction Temperature T§ 200 °c TOSHIBA 1-241A
Storage Temperature Range Tstg -65~200 | °c Weight : 0.14g
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.| UNIT
1N4L46/T VF(1) | Ir=20mA - 0.79 | 1.0 \
INGLAS VE(2) IF=5mA 0.62 [0.67 [0.72
Forward Voltage Vr(3) Ir=100mA, t=10ms - 0.9 | 1.0 v
INGG49 Vr(4) | Ip=5mA 0.63 [0.68 |0.73 v
VF(5) | IF=30mA - 0.8 | 1.0 \Y
IR(1) VR=20V - - 25 nA
Reverse Current Ig(2) | VR=20V, Ta=150°C - - 50 uA
IR(B) VR=75V - - 5 nA
Total Capacitance 1N4446/8 CT(1) VR=0, f=1MHz - 0.9 4.0 PF
1N4447 /9 Cr(2) | Vg=0, f=1MHz - 0.9 | 2.0 pF
Ip=10mA, Vg=6V,
Reverse Recovery Time trr - 2 4 ns
R1=100Q, Ipp=ImA
TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

1IN4446, 1N4447, 1N4448, 1N4449
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SEMICONDUCTOR TOSHIBA DIODE

TOSHIBA
TECHNICAL DATA 1N4606
SILICON EPITAXIAL PLANAR

TENTATIVE Unit in mm
COMMUNICATION AND INDUSTRIAL APPLICATIONS. @_:
HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. g

J z
/-
' o
MAXIMUM RATINGS (Ta=25°C) ™
CHARACTERISTIC SYMBOL RATING UNIT E
Maximum (Peak) Reverse Voltage VRM 85 \ 3
Reverse Voltage VR 70 \ CATHCDE MARK
Maximum (Peak) Forward Current IpM 600 mA 2
Average Forward Current Io 200 mA gas 1] %
Surge Current (1 gs) IFsM 4 A ] 2
Power Dissipation P 500 mW EETr d —
Junction Temperature Tj 200 °c IST%; So—e0
Storage Temperature Range Tstg -65~ 200 °c TOSHIBA 1=241A
Weight : 0.l4g
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.| UNIT
Breakdown Voltage VBR IR=100uA 85 - - v
Vp(1) | IF=1002A 0.54 ]|0.60 [0.66 \Y
Vr(2) | Ip=1mA 0.65 (0.71 |0.77 v
Forward Voltage VF(3) | Ir=10mA 0.74 |0.80 {0.86 v
Vr(4) | IF=100ma 0.79 {0.86 |0.92 v
VF(5) | IF=200mA 0.86 [0.93 [1.00 v
VF(6) | IF=250mA - - |1.10 \Y
IR(1) | VR=50V - - 100 nA
Reverse Current IR(2) | VR=50V, Ta=100°C - - 25 “A
IR(3) | V=70V - - 250 na
Total Capacitance Cr Vg=0, f=1MHz - - 2.5 pF
trr(1) | IF=IR=10mA, Irr=lmA - - 6 ns
Reverse Recovery Time trr(2) Ip=IR=10 ~200mA - - 4 ns
Irr=0.11F
trr(3) ;:::g-§22~ 400mA - - 6 ns

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
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TOSHIBA RECTIFIER

TOSHIBA SEMICONDUCTOR IN4001 ~ 1N4007

TECHNICAL DATA SILLCON DIFFUSED TYPE
GENERAL PURPOSE RECTIFIER APPLICATIONS. Unit in mm
FEATURES: o)
. Average Forward Current : Ip(av)=lA o= §
. Repetitive Peak Reverse Voltage : Vgy=50 ~1000V R
. Small Epoxy iolded Package m |
Insulated Case : E
0
«
MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING | UNIT || cateoDE MARK 3
1N4001 50 §
1N4002 100
1N4003 200 =
P?ET’;‘ lﬁ‘s":;s;gfé;age INGOO4 |  VmM 400 v gars §
1N4005 600 m i
1N4006 800
1N4007 1000
TNZ00L 100 JEDEC DO-41
EIAJ -
1N4002 200 TOSHIBA 3 -3D1A
Non-Repetitive Peak 1§4003 v 300 Weight : 0.3g
Reverse Voltage 1N4004 RSM 500 v
1N4005 750
1N4006 1000
1N4007 1200
Average Forward Current IF(AV) 1 A
o e e R
Storage Temperature Tstg -65~175 °C
ELECTRICAL CHARACTERISTICS (ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| MAX.| UNIT
Peak Forward Voltage VF IF=1.0A - 1.1 v
5ggggg§1ve Peak Reverse In VpM=Rated - - 10 nA

Note 1. Soldering : 5mm is the minimum to be kept between case and soldering part.
2. Lead Bending : 5mm is the minimum to be kept between case and lead bending point.

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
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SEMICONDUCTOR

TOSHIBA IN40O1 ~ 1N4007
TECHNICAL DATA

tfp— UF SURGE CURRENT CHARACTERISTICS
30 ”
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TOSHIBA RECTIFIER

TOSHIBA

SEMICONDUCTOR 1N4001A ~ 1N40OO7A

TECHNICAL DATA SILICON DIFFUSED TYPE

TENTATIVE

Unit in mm

GENERAL PURPOSE RECTIFIER APPLICATIONS
N
TOSHIBA RECTIFIER 1N4001A series are designed for 2
automatic insertion. (Suffix "A" means aut-insertion §
type.) Their leads dia is ¢0.6mm and they are obtained —
in radial or axial taping form. =z
=
©
«~
FEATURES:
. Average Forward Current : Ip(ay)=l.0A ]
. Repetitive Peak Reverse Voltage : VRM=50~1000V CATHODE MARK "o"
I}
. Plastic Mold Type.
2|
gas =
&
MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT
1N4001A 50
JEDEC DO—41
1N4002A 100 — -
Peak Reverse Voltage 1N4003A 200 TOSHIBA S—3Bla
Weight : 0.225
(T up to 175°C) 1N4O04A VRM 400 v eig 4
1N4005A 600
1N4006A 800
1N4007A 1000
Average Forward Current
(See Note 1) IF(av) 1 A
30(50H
Peak Surge Current Isurge (50Hz) A
33(60Hz)
Storage Temperature Tstg -40~175 °c
Junction Temperature Tj -40~175 °C
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | MAX. [ UNIT
Peak Forward Voltage VFM IppM=1.0A - 1.2 v
Repetitive Peak Reverse
Current IrM VRM=Rated - 10 2A

Note 1 : Resistive or inductive load, 50Hz single phase half wave.
10mmx 5 x 5mm2 solder land, Ta=55°C

Lead wire length

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA 1N40O1A ~ 1N400O7A
TECHNICAL DATA

tp — VF Ta MAX — Ip(AV)
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TOSHIBA SEMICONDUCTOR INS0O1A ~ 1NEOGTA
TECHNICAL DATA

(a) Axial Lead Component Type (b) Axial Lead Component Type
(TPAl) ... Reel (TPA3) ... Winding

(TPA2) ... Winding

60+05 60405
+2 +15
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L1 L2 L1 L2
o [ X = t
I | g — g
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- =L 13 & . I ! 3
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fee = o L -
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3 =
~
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SEMICONDUCTOR TOSHIBA RECTIFLER

TOSHIBA IN4002-B ~ IN4007-B

TECHNICAL DATA
SILICON DIFFUSED TYPE

(TENTATIVE)

GENERAL PURPOSE RECTIFIER APPLICATIONS.
Unit in mm

FEATURES:
« Average Forward Current : IF(av)=1.0A 5 I
« Repetitive Peak Reverse Voltage: Vppy=100~ 1000V ° |
« Plastic Mold Type. m -
3
N
MAXIMUM RATINGS CATHOLE MASK
COLOR 3
CHARACTERISTIC CODE | SYMBOL RATING UNIT _
1N4002-B| White 100
Repetitive P8 _
Peak 1N4004-B | Blue v 400 v : 3
RRM I 5
Reverse 1N4005-B |[Yellow 600 K
Voltage []
1N4007-B| Green 1000 —_
Average Forward Current IF (AV 1.0 A
(Ta=25°C) v TRDEC
geak ?ul‘cge Current Non- Isurge | 33(60Hz) A BIAT -
epetitive TOSHIBA
Junction Temperature Tj -65~ 175 °c Weight: 0.137g
Storage Temperature Range Tstg | -65~175 °C
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. MAX. UNIT
Peak Forward Voltage VEM Igy=1.0A - 1.1 v
Repetitive Peak Reverse IpaM Vrry=Rated - 10 uA
Current
The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA TECHNICAL DATA IN4002-8 ~ IN40Q7-8

(TENTATLVE)
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The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
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or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION

-305 -



SEMICONDUCTOR

TOSHIBA TECHNICAL DATA INA002-8 ~ LN4007-8

(TENTATLVE)
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The information contained herein is presented only as a guide for the applications of our
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SEMICONDUCTOR TOSHIBA RECTIFIER
TOSHIBA IN5059, IN5060, 1N5061, IN5062
TECHNICAL DATA SILICON DIFFUSED TYPE

(TENTATIVE)

GENERAL PURPOSE RECTIFIER APPLICATIONS.

Unit in mm

FEATURES:
» Average Forward Current : IF(AV)=1-0A
+ Repetitive Peak Reverse Voltage: Vppy=200" 800V
« Glass Passivated Rectifier. <:l\\\\{] B
=
O
o
3
@
<
CATHODE MARK
MAXIMUM RATINGS .
=1
CHARACTERISTIC SYMBOL RATING UNIT g
N
1IN5059 200 ] |
Repetitive Peak 1N5060 400 @/Q
Reverse Voltage 1N5061 YRR 600 ! 1. ANODE
1N5062 800 o onrHoDa
Average Forward Current Ir(av) 1.0 A JEDES
EIaJ
Peak One Cycle Surge For- I 45 (50Hz) TOSHIBA 3 - 5ala
A
ward Current (Non-Repetitive FSM 50 (60Hz) Weight: 0.45g
Junction Temperature Tj -65% 175 °C
Storage .Temperature Range Tseg -65~ 175 °C
ELECTRICAL CHARACTERISTICS
CHARACTERISTIC SYMBOL TEST CONDITION MIN. MAX. UNIT
Peak Forward Voltage VEyM Ipy=1.0A - 1.0 \Y
Repetitive Peak Reverse I v R d
Current RRM rRryRate - 5.0 ud

Note 1. Soldering: 5mm is the minimum to be kept between case and soldering part.

2. Lead Bending: 5mm is the minimum to be kept from
lead wire.

the

case when bend the

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA

1N5059,1N5060,1N5061,1N5062

TECHNICAL DATA

(TENTATIVE)
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The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
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or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR
TOSHIBA . \icAL DATA

IN5059,1N5060,1N5061,1N5062

(TENTATIVE)
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The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
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SEMICONDUCTOR TOSHIBA RECTIFIER
TOSHIBA IN5624.,1N5625, IN5626,1N5627

SILICON DIFFUSED TYPE

TECHNICAL DATA

(TENTATIVE)

GENERAL PURPOSE RECTIFIER APPLICATIONS.

Unit in mm

FEATURES:
« Average Forward Current 5 Ip(av)=3.04 ’a‘ ;j
Y/ :
+ Repetitive Peak Reverse Voltage: Vpgy=200~ 800V A
- Glass Passivated Rectifier. I
=
=
©
N
g.
‘Jﬁ}
CATHODE MARK -, |
MAXIMUM RAATINGS | -
d | =
CHA RACTERISTIC SYMBOL| RATING |UNIT || pras |
d 1 ~
IN5624 | 200 | @/,[] S §
Repetitive .Peak 1N5625 400
VRRM | A
Reverse Voltiage 1N5626 f 600 1. ANODE
X . CATHCDE
1IN5627 ; 800
Average Forward Current Iraw)) 3.0 A JEbaEc _
EIAJ -
Peak Ome Cycle Surge For- I 100 (50Hz) s |[Tosuisa 3 - 7C1A
i RSM :
ward Current (Nom-Repetitive) 1110 (60Hz) Weight: 1.1g
Junction Temperature Ty, . =654, 175 °c
Storage Temperature Range Tseg -65% 175 °C
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC ' SYMBOL TEST CONDITION MIN. MAX. UNIT
Peak Forward Voltage VEM Ipy=3.04 - 1.0 v
Repetitive Peak Reverse IRRM Vpry=Rated _ 5.0 uA
Current

Note 1. Soldering: Smm is the minimum to be kept between case and soldering part.

2. Lead Bending: 5mm is the minimum to be kept from the case when bend the

lead wire.

The informatiom contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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S

TOSHIBA

EMICONDUCTOR

IN5624,1N5625,1N5626,1N5627

TECHNICAL DATA
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The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.
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TOSHIBA SEMICONDUCTOR TOSHIBA THYRISTOR

TECHNICAL DATA C106A, C106B, C106D, C106M
SILICON PLANAR TYPE
LOW POWER SWITCHING AND CONTROL APPLICATIONS. Unit in mm
10.0+05_ @#32+01
FEATURES: 1 0]
. 19 1]
. Repetitive Peak Off-State Voltage : VpRM }=100~600V 4 3 -
Repetitive Peak Reverse Voltage : VRRM 5
I
. Average On-State Current : IT(AV)=2.5A E 3
(3
. Plastic Mold Type PEEE:
- T
125 ‘ i o,
=]
o5 iy
ovs 3
—
MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT 2~54_]L 254 1
0 0
Repetitive Peak C106A 100 C’ll AN J?_. *
Off-State Voltage —1°2°3 | 0 3
and Repetitive Peak 1068 VDRM 200 v 2 * 2
Reverse Voltage C106D VRRM 400 1. CATHODE "
(RGKR=1k0) C106M 600 2. ANODE (HEAT SINK)
3 GATE
Non-Repetitive Peak C106A 150 55
Reverse Voltage EDEC -
(Non-Repetitive <Sms, C1068 VRSM 300 v || BEIAT —
Rer=1kQ, C106D 500 TOSHIBA 13-10A14A
=0~ ° .
13=0~1107C) c106M 720 Weight : 1.5g
Average On-State Current
(Half Sine Waveform Tc=32°C) T (av) 2.5 A
Note: Should be used with gate
R.M.S On-State Current IT(RMS) 4 A resistance as follows.
Peak One Cycle Surge On-State Is 18.2(50Hz) A
Current (Non-Repetitive) TSM 20(60Hz)
ANODE
1%t Limit Value (t=1~10ms) 1%t 1.6 A’s
Peak Gate Power Dissipation PoM 0.5 W GATE Rgg=1kQ OR LESS
Average Gate Power Dissipation | PG(AV) 0.1 W
CATHODE
Peak Forward Gate Voltage VFGM 5 \
Peak Reverse Gate Voltage VRGM -6 v
Peak Forward Gate Current IgM 200 mA
Junction Temperature Tj -40~110 °c
Storage Temperature Range Tstg -40~150 °c
The information contained herein is presented only as a guide for the applications of our EGD-C106A-1

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

C106A, C106B, C106D, C106M

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.|[ UNIT
Repetitive Peak Off-State = -
VDpRM=VRRM=Rated
Current and Repetitive Peak LpRy DRM ERM - 10 100 HA
Reverse Current IRRM Tj=110°C, Rgk=1kQ
Peak On-State Voltage VM ITM=4A - 1.8 2.2 \Y
= = Q . .
Gate Trigger Voltage VGr Vp=6V, R1=100 0.4 1 0.5]0.8 \4
Rgx=1ka [Ta=-s0°c| 0.5 [ 0.7 | 1.0
= =100Q - 30 | 200
Gate Trigger Current IgT Vp=6V, Ry=100 HA
Rok=1kQ [Ta=-40°c| - | 75 [ 500
Vp=Rated, Rgk=1kQ
Gate Non-Trigger Voltage \ 0.2 - - v
&8 & cD Tc=110°C
Critical Rate of Rise of VDRM=Rated, Rgg=1kQ 15
dv/dt ’ - V/us
Off-State Voltage Te=110°C %10
Exponential Rise
0.3 | 1.0 | 3.0
Holding Current Iy Vp=12V Ta=-40°C| 0.4 | 2.0 | 6.0 mA
Rgr=1kQ
cK Ta=110°C[0.14 | 0.6 | 2.0
Latching Current I Vp=12V 0.3 | 1.5 ] 4.0 mA
Reg=1ka Ta=-40°C| 0.4 | 3.0 | 8.0
di/dt<10A/us
-di/dt<5A/us
IT=1A, f=60Hz
Turn-Off Time tq Vp=Rated, VR =15V - 40 | 100 us
dv/dt=5V/us, VRRM=Rated
Ta=110°C, Gate Bias=0V
1002
Thermal Resistance Rth(j-c) | Junction to Case - - 10 |°Cc/W
* C106M
EGD-C106A-2
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SEMICONDUCTOR

TOSHIBA C106A. C106B, C106D. C106M
TECHNICAL DATA

SURGE ON-STATE CURRENT
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EGD-C106A-3
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SEM|CONDUCTOR TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR

TOSHlBA TECHNICAL DATA T2323B. T2323D, T2323M
SILICON DIFFUSED TYPE

AC POWER CONTROL APPLICATIONS. Unit in mm
100405 @32+01
FEATURES : t "
. Repetitive Peak Off-State Voltage : VprM=200~600V “I‘a
o
. R.M.S On-State Current : I7(RMS)=2.5A L S
4 Trigger Mode Guarantee . = 19
. High Commutating (dv/dt) N % b g,'
o}
. High Sensitivity Type trertort =
125 | [~ ©
S
f !
075 3
=
2.54 2.54 2
u) s
MAXIMUM RATINGS oy i )*
Freel 3
CHARACTERISTIC SYMBOL | RATING UNIT 123 Q N
uwy
T2323B 200 5
Repetitive Peak LTy
Off-State Voltage 12323D VDRM 400 v 2 ;iTéHEAT SINK)
T2323M 600 -
JEDEC -
R.M.S On-State Current
A _65° IT(RMS) 2.5 A EIAJ -
(Full Sine Waveform Tc=65°C) TOSHIBA 13_10a1p

Peak One Cycle Surge On-State I 23.5(50Hz) Weight : 1.5g
Current (Non-Repetitive) TSM A
25(60Hz)
12t Limit Value (t=1~20ms) I2¢ 3.4 A2s
Peak Gate Power Dissipation PeM 10 W
Average Gate Power Dissipation | PG(AV) 0.1 W
Peak Gate Voltage VoM 10 v
Peak Gate Current IoM 1 A
Junction Temperature Tj -40~100 °C
Storage Temperature Range Tstg -40~150 °c

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA T2323B, T2 72323
TECHNICAL DATA 3B, T2323D, T2323M

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| MAX.| UNIT
Repetitive Peak Off-State _ - °
Current IDRM VprM=Rated Vppm, Ti=100°C 0.75 mA
I T2(+), Gate(+) - 2.2
Gate Trigger Voltage I ver T2(+), Gate() - 2.2 v
m T2(-), Gate(-) - 2.2
v Vp=12v T2(-), Gate(+) | - | 2.2
1 Rp=300 T2(+), Gate(+) | - 25
Gate Trigger Current I IeT T2(+), Gate(-) - 40 mA
m T2(-), Gate(-) - 25
N T2(-), Gate(+) - 40
Peak On-State Voltage VM ItM=10A - 2.6 v
Gate Non-Trigger Voltage VGD vp=Rated VpgMs Tc=100°C 0.15 - v
Holding Current Iy Vp=12V, Gate Open - 30 mA
i ti i Vp=Rated V; Tc=100°C
Critical Rate of Rise of av/de D DRM» 10 - |v/us
Off-State Voltage Exponential Rise
Critical Rate of Rise of Vp=Rated Vpgy, Tc=90°C L /
0ff-State Voltage at (@v/dthe| .. . nno . _ - |V/us
Commutation Tj=100°C, (di/dt)c=-1.33A/ms
Vp=Rated V; ir=10A(Peak
Gate Controlled Turn-on Time tgt D DRM> =T ( ) - 2.5 us
IGT=60mA, tr=0.lus, Tc=25°C
Thermal Resistance Rth(j-c) | Junction to Case - 8 |°c/w
Thermal Resistance Rth(j-a) | Junction to Ambient - 80 |°C/W

TOSHIBA CORPORATION

- 316 -



TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

T2323B, T2323D, T2323M

INSTANTANEOUS ON-STATE CURRENT
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SURGE ON-STATE CURRENT
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SEMICONDUCTOR

TOSHIBA T23238, T2323D, T2323M
TECHNICAL DATA

Ta MAX — IT(RMS)

:
B o
E FULL SINE WAVEFORM
& 120
a a

- 1
&~ 100 /
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TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR TOSHIBA THYRISTOR

TECHNICAL DATA Cl22A,C122B,C122D, C122M
SILICON DIFFUSED TYPE
MEDIUM POWER CONTROL APPLICATIONS. Unit in mm
10.3MAX  @F36+0.2
FEATURES: t I
R iti k Off-S Vol \Y £§ E d E )
. Repetitive Peak Off-State Voltage : DRM}=100~600V E E
Repetitive Peak Reverse Voltage : VRRM 2
ot
. Average On-State Current : Ip(av)=5.1A gl
1 1
. JEDEC TO-220AB Package | i 3
15Max || 2
—:
0.76
2.54 2.54 E 1
T
MAXIMUM RATINGS 3 3| j 3
=]
CHARACTERISTIC SYMBOL | RATING | UNIT|| % “Habpe] 3
t1-2-3-]
Repetitive Peak Cc122a 100 3 z
Of f-State Voltage C122B VDRM 200 v 1. CATHODE
and Repetitive Peak 2. ANODE (HEAT SINK)
Reverse Voltage 122D VRRM 400 3. GATE
C122M 600 JEDEC TO-220AB
Non-Repetitive Peak C122a 200 BIAT Sc-46
Reverse Voltage C122B 300 TOSHIBA 13-10B14
(Non-Repetitive <5ms, c122D VRSM 500 v Weight : 2g
T§=0~125°C)
cl22m 720
Average On-State Current
(Half Sine Waveform Tc=77°C) Ir(av) 31 A
R.M.S On-State Current IT(RMS) 8 A
Peak One Cycle Surge On-State 82 (50Hz)
Current (Non-Repetitive) Lrsy A
90 (60Hz)
It Limit Value (t=1~10ms) 12t 34 Als
Peak Gate Power Dissipation PcM 5 W
Average Gate Power Dissipation | Pg(AV) 0.5 W
Peak Forward Gate Voltage VFGM 10 \Y
Peak Reverse Gate Voltage VRGM -5 \"
Peak Forward Gate Current IcM 2.8 A
Junction Temperature Tj -40~100 °c
Storage Temperature Range Tstg -40~125 °c
The information contained herein is presented only as a guide for the applications of our EGD-C122A-1

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

C122A, C122B, C122D, C122M

ELECTRICAL CHARACTERISTICS (Ta=25°C)

-320-

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Repetitive Peak Off-State _ _
Current and Repetitive IDRM VDRM_VI:RM_Rated - - 0.5 mA
Peak Reverse Current IRRM Tj=100°C
Peak On-State Voltage V™M ITM=16A - - 1.83 v
Gate Trigger Voltage Vet Vp=6v - _ L.5 A
RL=45Q | Ta=-40°c| - - | 2.0
Gate Trigger Current 16T Vp=6v - - 2 mA
RL=45Q ] Ta=-40°C| - - 40
Gate Non-Trigger Voltage Vep Vp=Rated x 2/3, Tc=100°C| 0.2 - - v
) 3 o= = o
Critical Rate of Rise of dv/dt VprM=Rated, Tc=100°C 30 _ _ V/us
Off-State Voltage Exponential Rise
- - 30
Holding Current IH Vp=24V l mA
Ta=-40°C| - - 60
Latching Current Iy Vp=24V - _ 60 mA
VGK=15V, lOOana=_4o°c - - 120
Thermal Resistance Rth(j-c) | Junction to Case - - 1.8 |°c/w
EGD-C122A-2

TOSHIBA CORPORATION



SEMICONDUCTOR

TOSHIBA C122A. C122B. C122D. C122M
TECHNICAL DATA
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SEMICONDUCTOR

TOSHIBA C122A. C122B, C122D. C122M
TECHNICAL DATA

TRANSIENT THERMAL IMPEDANCE
(JUNCTION TO CASE)
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TOSH'BA SEM'CONDUCTOR TOSHIBA THYRISTOR

TECHNICAL DATA C203Y,C203YY,C203A,C2038,C203C,C203D
SILICON PLANAR TYPE
LOW POWER SWITCHING AND CONTROL APPLICATIONS. Unit in mm
FEATURES: #51MAX
. Repetitive Peak Off-State Voltage : VpRM } 30~400V | E
Repetitive Peak Reverse Voltage : VRRM S
. Average On-State Current : IT(AV)=500mA 045 ||I
O " 2z
. JEDEC TO-92 Package 055 > g
045 S 3 &
ol
o~
MAXIMUM RATINGS 1.87 T 1.7
0
CHARACTERISTIC SYMBOL RATING | UNIT g / | E 3
oht oo aa
c203Y 30 o A z*
Repetitive Peak C203YY 60 L 1
Off-State Voltage VDRM 1. CATHODE ’
and Repetitive Peak 2034 v 100 v 2. GATE
Reverse Voltage C203B RRM 200 4 ANODE
(RGr=1kQ)
€203cC 300 JEDEC TO-92
C203D 400 EIAT 5C-43
C203Y 45 TOSHIBA 13-5A1D
Weight : 0.2g
Non-Repetitive Peak C203v¥ %0
Reverse Voltage C203A 150
(Non-Repetitive <5ms VRSM v
74=0 135°C RGK—le; C203B 300 Note: Should be used with gate
=0~ S = X
C203C 450 resistance as follows.
C203D 500
Average On-State Current ANODE
(Half Sine Waveform) Ir(av) 500 mA
Rgg =1k OR LESS
R.M.S On-State Current IT(RMS) 800 | mA GATE aK
Peak One Cycle Surge On-State 7 (50Hz)
Current (Non-Repetitive) TTsM A CATHODE
8 (60Hz)
1%t Limit Value (t=1~10ms) 1%t 0.25 | Als
Peak Gate Power Dissipation PGM 1 %)
Average Gate Power Dissipation PG(AV) 0.01
Peak Forward Gate Voltage VFGM 8
Peak Reverse Gate Voltage VRGM -5
Peak Forward Gate Current IcM 500 mA
Junction Temperature Tj -65~125| °C
Storage Temperature Range Tstg -65~150 | °C
The information contained herein is presented only as a guide for the applications of our EGD-C203Y-1

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

C203Y,C203YY,C203A,C203B,C203C,C203D

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Repetitive Peak Off-State _
Current and Repetitive Peak TDRM VDRM=VRRM-Rated - - 50 uA
Reverse Current IRRM RGK=1kQ, Tj=125°C
Peak On-State Voltage VM ItM=1A - - 1.5 v
Gate Trigger Voltage VGT Vp=6v - - 0.8 v
RL=100Q | Ta=-65°c| - - |10
Gate Trigger Current IgT Vp=6v - - 200 pA
R=1000 | Ta=-65°c| - - | s00
Vp= =
Gate Non-Trigger Voltage VGD D=Rated, RGK=1kQ 0.2 - - v
Ta=125°C
Holding Current Iy Vp=12v - - 5-0 F na
RGr=1kQ Ta=-65°C| - - |10.0
Thermal Resistance Rth(j-c) | Junction to Case - - 125 °c/W
Rth(j-a) | Junction to Ambient - - 230
EGD-C203Y-2
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SEMICONDUCTOR

TOSHIBA C203Y, C203YY, C203A, C203B, C203C, C203D
TECHNICAL DATA

SURGE ON-STATE CURRENT
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

TOSHIBA PROGRAMMABLE UNIJUNCTION TRANSISTOR
2N6027, 2N6028
SILICON PLANAR TYPE

THYRISTOR-TRIGGER, RELAXATION OSCILLATOR, Unit in mm
PULSER AND TIMMER APPLICATIONS. 2 51MAX
i
FEATURES: g
. Programmable Item : RBB, 7, Iy and Ip 3
. Low Leakage Current : IgA0=10nA(Max.) 245 “I—--—I =
as5s X 2
re= 50nA(Max. =] =
. High Pulse Output Voltage : Vp= 11V(Typ.) / e
. Low Peak Current U B
: Ip=2uA(Max.) 2N6027 (Rg=1MQ)
Ip=0.15pA(Max.)2N6028 (RG=IMQ) e
S
1 ANODE
2. GATE
MAXIMUM RATINGS 3 CATHODE
CHARACTERISTIC SYMBOL RATING | UNIT |[TEpzo o 5%
Gate-Cathode Forward Voltage VGKF 40 v EIAJ SC-43
Gate-Cathode Reverse Voltage VGKR -5 v TOSHIBA 13-541¢
J 5 .
Gate-Anode Reverse Voltage VGAR 40 \Y Weight : 0.2g
Anode-Cathode Voltage VAK +40 v
DC Anode Current (Note 1) It 150 mA
Repetitive Peak tw=100us 1
Forward Current ITRM A
(1% Duty Cycle) tw=20us 2
Non-Repetitive Peak Forward 1 5 A
Current (ty=10us) TSM
DC Gate Current (Note 1) Ig +50 mA
Capacitive Discharge Energy
(Note 2) E 250 uJ
Power Dissipation (Note 1) P 300 mW
Operating Temperature Topr -50~100 °c
Junction Temperature Tj -50~100 °
Storage Temperature Range Tstg -55~150 °

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other
rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others.
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SEMICONDUCTOR

TOSHIBA 2N6027, 2N6028
TECHNICAL DATA
ELECTRICAL CHARACTERISTICS (Ta=25°C)
FIGURE No. v
CHARACTERISTIC SYMBOL and 2N6027 286028 UNIT
CONDITION MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
§325183§rent RG=1IMQ 1p 1,2,3 - 1.25 2 - 0.08 ]0.15 uA
RG=10kQ - 4 5 - 0.7 | 1.0
?52:;8v¥°ltage Rg=1MQ vr 1,2,3 0.2 | 0.7 1.6 | 0.2 | 0.5 | 0.6 v
RG=10kQ 0.2 [0.35 | 0.6 | 0.2 |0.35 | 0.6
Valley Current Rg=1M4 Iv 1,2,3 - 18 50 - 18 25 LA
RG=10kQ 70 | 270 - 25 | 270 -
Gate-Anode Leakage _
Current Iga0 |4, Vs=40V - 1.0 10 - 1.0 10 nA
Gate-Cathode Leakage _ _ _
Current IGKS 5, Vg=40V 5.0 50 5.0 50 nA
Forward Voltage \%3 IF=50mA - 0.8 1.5 - 0.8 1.5 v
Pulse Output Voltage Vo 6,7 6 11 - 6 11 - v
Pulse Voltage Rise Time tr 6,7 - 40 80 - 40 80 ns

Note 1 : Derate linearly current and powers 1%/°C above 25°C.

2 : E=0.5.CV2 capacitor discharge energy limiting resistor and repetition.

A RG=H1+R2

1
+ +
T__ ‘J: T—— . - .
Va = Vi 1+ Rg
-—_V
3 A +

S o D WO

*3.'1‘\1 Rz

Fig.l PROGRAMMABLE Fig.2 EQIVALENT TEST CIRCUIT
UJT WITH FOR FIGURE 1 USED FOR
PROGRAM RESISTORS ELECTRICAL CHARACTERISTIC
R1 AND R2 TESTING

?2ov
: g
2< o
_Taao _Ioxs © -
) 4 l & !(
—=Vs =vs aT Fovg 2G
T T° 8§ J
3 ®
Fig.4 Fig.5 Fig.6

Iga0 TEST CIRCUIT  IGKkS TEST CIRCUIT Vo AND tr
TEST CIRCUIT

Fig.3
V-I ELECTRICAL
CHARACTERISTICS

Vop—--—
6V — —

Fig.7
WAVEFORM OF Vg AND tr

EGV-2N6027-2
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

2N6027, 2N6028

PEAK CURRENT Ip (#A)

VALLY CURRENT Ip (zA)
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Q3

Ql

1000

300

5 ¥« g8 8

[
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N
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q
NN 2
NRIN )
—heE >
\‘ . -
AN ‘\%§ e
NN No‘.o z
N .100]\ 5
3. &-Q 8
JQ \\ 5
P
A
3 N
\\ N
~N
N
-40 -20 [o] 20 40 60 80 100
AMBIENT TEMPERATURE Ta (C)
Iy — Ta (TYPICAL)
Vg=10V
‘ |
|
S 2o,
\,\ I~
N ~
>
N’
~ Looq 53
—2 | -
e — =]
™~ &
5
N2 S
N0
™~ &
= B
B
{=3
o
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3
2
A
Tt -2 0 20 40 60 8 100

AMBIENT TEMPERATURE Ta (T)
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S E MIC O N D UC T O R TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR

TECHNICAL DATA 2N6346A, 2N6347A, 2N6348A
SILICON DIFFUSED TYPE

TOSHIBA

AC POWER CONTROL APPLICATIONS Unit in mm
10.3MAX #3602
FEATURES:
) i_&l
. Repetitive Peak Off-State Voltage : VprM=200~600V v g
. R.M.S On-State Current : IT(RMS)=124 E ©
. 4 Trigger Mode Guarantee ° -
1.3 L
. High Commutating (dv/dt) —+F‘L 1o -
a
=
06052 | 3
| —
|0
1.6 MIN 1.6 MIN
2544025 . 254+025 i
©0
5 s e gh
MAXIMUM RATINGS } —F1 25 _I f
A
CHARACTERISTIC SYMBOL | RATING | UNIT 1om
IN6346A 200 2. T2 (HEAT SINK)
Repetitive Peak 3. GATE
Off-State Voltage 263474 VDRM 400 v JEDEC TO-220AB
2N6348A 600 EIAT _
R.M.S On-State Current 1 12 A TOSHIBA 13-10E1a
(Full Sine Waveform Tc=80°C) T(RMS) Weight : 1.8g
Peak One Cycle Surge On-State IrsM 113(50Hz) A
Current (Non-Repetitive) 120(60Hz)
12t Limit Value (t=1~10ms) 12t 64 A2s
Peak Gate Power Dissipation PGM 20 1Y)
Average Gate Dissipation Pg(AV) 0.5 W
Peak Gate Voltage VeM 10 \
Peak Gate Current IgM 2 A
Junction Temperature Tj -40~125 °c
Storage Temperature Range Tstg -40~150 °C

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

2N6346A, 2N6347A, 2N6348A

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| MAX.|UNIT
Repetitive Peak Off-State _ v i= ° _
Current TpRM VprM=Rated VprM, Tj=110°C 2| mA
I T2(+), Gate(+) - 2
Gate Trigger Voltage L ver T2(+), Gate(-) - 2.5 v
m T2(-), Gate(-) - 2
v Vp=12v T2(-), Gate(+) | - | 2.5
1 Rp=1000 T2(+), Gate() | - | 50
Gate Trigger Current iy IgT T2(+), Gate(-) - 75 | mA
juig T2(-), Gate(-) - 50
j T2(-), Gate(-) - 75
Peak On-State Voltage VM IrM=17A - 1.75 \
Gate Non-Trigger Voltage Vep Vp=Rated VpgrM, Tj=110°C 0.2 - v
Holding Current Iy Vp=12V, Gate open - 40 | mA
Critical Rate of Rise of Vp=Rated Vpgy, Tc=100°C
dv/dt 100 - |V/us
Off-State Voltage Exponential Rise
Thermal Resistance Rth(j-c) | Junction to Case, AC - 2.0 |°c/w
Critical Rate of Rise of Vp=Rated Vppy, Tc=80°C
Off-State Voltage at (dv/dt)c 5 - |V/us
Commutation (di/dt)c=-6.5A/ms
Turn-on Time tgt Vp=Rated Vpgy, Iqy=17A - 2 | us
IgT=170mA, ty=0.1lus
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SEMICONDUCTOR
TOSHIBA
TECHNICAL DATA

2N6346A, 2N6347A, 2N6348A

SURGE ON—STATE CURRENT

tr = VUr (NON—REPETITIVE)
; 50 200
E 30 . g RATED LOAD
g &
3 v 5 160
=) 10 E.\)
E 5 Y =
w A SH o 8% 120
ta 3 ~, R [
5> / B
I~
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Z os f B
| J a
Z o3 w 40
< I/ 4
] &
Z o1 A 0
I 04 08 12 16 20 24 28 32 1 3 5 10 30 50 100
INSTANTANEOUS ON-STATE VOLTAGE vt (V) NUMBER OF CYCLES AT 50Hz AND 60Hz
Vgr(Te)/Vgr(Tec=25C) —Tc (TYPICAL) Igt — Tc (TYPICAL)
2.0 ’Ié\ 2.0
Vp=12V G \ . Vp=12V
~
© RL=1000 & \ Rp,=1000
% 18 =15 \
o N = \
3] P =z
N2 \\ =] \
S M § N,
1.0 < 5 10
i \\ S \
o ~ n&i \\
g I~ S N
0.5 S N
& S o5 ]
> & Tt
&
54
0 I 0
-60 -20 20 60 100 140 ©  -60 -20 20 60 100 140
CASE TEMPERATURE Tc (°C) CASE TEMPERATURE Tc (°C)
P -1 3] Tc MAX — I
= T(AV) T (RMS) g T(RMS)
= =}
> | FULL SINE WAVEFORM E
a 2k ay ap & 120
8t g
a / ™~~~
A 0} ¢ 3] 100 —
Ho I 0% 18 0° %3 ——
8~ 18I conpucTION ANGLE v 3, 8 =
[ a=ay+ag=360° L "‘3 L FULL SINE WAVEFORM
&g W g2
@ 8 = 40} {
= 9 0° 180°, 360°
3 - < L \
=
=l 4 g 0 coNDUCTION ANGLE
Ei H [ a=a)+ag=360°
> 0 3 o) S S S S T T W W |
% 0z 4 6 8 10 12 12 16 0o =z 2 6 8 10 12 14 16

R.M.S ON-STATE CURRENT It (grMgs) (4) R.M.S ON-STATE CURRENT IT(rMs) (A)

TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA 2N6346A, 2N6347A, 2N6348A
TECHNICAL DATA

- NT T M
Ix(Te)/Ig(Te=25C)— Tc (TYPICAL) TRANS(IJEI’JNCTIHOE%L CIAS?EE)DANCE
2.0 20
Vp=12V 2
~ 2 10
o &
0 15 8T s
® H{
u Q31—
& 3o s
g \ - i
& ~N 27, 1]
X ™. R — —
3} o — me
€ s 5800
& s n as
2
0 “
~60 -20 20 60 100 120 1 3 5 10 80 50 100 300500 1000
CASE TEMPERATURE Tc (C) TIME t (ms and s)

TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR TOSHIBA THYRISTOR

TECHNICAL DATA 2N6395, 2N6396, 2N6397, 2N6398
SILICON DIFFUSED TYPE
MEDIUM POWER CONTROL APPLICATIONS. Unit in mm
10.3MAX  @3.6+02
ey TR
FEATURES: t
R iti k Off-S Vol v 5@1_313 -
. Repetitive Pea -State Voltage : VppMm } =100~600V 3 E
Repetitive Peak Reverse Voltage : VRRM ]
-
. Average On-State Current : IT(AV)=7.6A . ) P
J i
. JEDEC TO-220AB Package LeMaAx ”l ! g
w$
Q76 M
2.54 2.54 E 2
MAXIMUM RATINGS § o . 3 *
nl S |
CHARACTERISTIC SYMBOL | RATING | UNTT|| A “jH=shomted 3
Repetitive Peak 2N6395 100 2 1
Off—State‘Voltage IN6396 VDRM 200 1. CATHODE
and Repetitive Peak VRRM \ 2. ANODE (HEAT SINK)
Reverse Voltage 2N6397 400 3 GATE
2N6398 600 JEDEC TO-220AB
Non-Repetitive Peak 2N6395 150 EIAT SC-46
Reverse Voltage TOSHIBA 13-10B1A
(Non-Repetitive <5ms, 6396 VRSM £l v -
T§=0~125°C) 2N6397 500 Weight : 2g
2N6398 720
Average On-State Current
(Half Sine Waveform Tc=90°C) It (av) 7.6 A
R.M.S On-State Current IT(RMS) 12 A
Peak One Cycle Surge On-State IrsM 91 (50Hz) A
Current (Non-Repetitive) 100 (60Hz)
1%t Limit Value (t=1~10ms) 12t 72 Als
Peak Gate Power Dissipation PcM 20 W
Average Gate Power Dissipation | Pg(AV) 0.5 W
Peak Forward Gate Voltage VEGM 10 v
Peak Reverse Gate Voltage VRGM -5 \
Peak Forward Gate Current IgM 2 A
Junction Temperature Tj -40~125 °C
Storage Temperature Range Tstg -40~150 °c
The information contained herein is presented only as a guide for the applications of our EGD-2N6395-1

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

2N6395, 2N6396, 2N6397, 2N6398

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Repetitive Peak Off-State _
Current and Repetitive Peak TpRM VDRM_VERMxRated - - 2 mA
Reverse Current IRRM Tj=125°C
Peak On-State Voltage V™ ITM=24A - 1.7 2.2 \
Gate Trigger Voltage VGT Vp=12v, R;=100Q - 0.7 1.5
Gate Trigger Current IgT - - 30 mA
Gate Non-Trigger Voltage Vep Vp=Rated, Tc=125°C 0.2 - - v
. . 3 = = °
Critical Rate of Rise of dv/dt VprM=Rated, Tc=125°C 30 _ _ V/us
Off-State Voltage Exponential Rise
Holding Current Ip Vp=12vV - 6 40 mA
ITM=12A, IG=40mA
Gate Turn-On Time tgt B > 16 - 1.0 | 2.0 us
. Vp=Rated
ITM=12A, IR=12A _ 15 _
Turn-0ff Time tg Vp=Rated us
ItM=12A, IR=12A 35
Vp=Rated, Tj=125°C - -
Thermal Resistance Rth(j-c) | Junction to Case - - 2 |°C/wW
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SEMICONDUCTOR

TOSHIBA 2N6395, 2N6396. 2N6397, 2N6398
TECHNICAL DATA

tp — Up Igr — Tec (TYPICAL)
e 100 < 16
g E Vp=12V
B * - Ry, =100 Q
2 £ L=
o 20 // .—? 12
=) A
& y &~
it / =
w2 10 / &=
N S E 8 AN
o ©
o
w & 5 1 & \
8-S 7 5] ~
=] & / o] ™~
z o S 4
2 & = T~ —
g 2 ~
& 1 7 &
w 11 :
ﬁ 0.5 1T P 0
0.4 1.2 2.0 2.8 36 44 52 -60 -20 20 60 100 140
INSTANTANEOUS ON-STATE VOLTAGE vp (V) CASE TEMPERATURE Tc (TC)
Vgt — Tc TYPICAL
Pr(av) — IT(aAV) N GT ( )
20 V4 ~ -
- [ g > Vp=12V
°© =
16 180% / & N R, =100 Q
] 2 90° Y > o8
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@ e a=30° // HALF SINE 3 o6 ™~
= / / // WAV EFORM e AN
T= 8 /, ]
%E /// ! o 8 N
09 a 180
& 04
25 . % ol ;
= n CONDUCTION &
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0 2 « 6 8 10 12 ~60 -20 20 60 100 140
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Tc MAX — IT(AV) Ig — Tec (TYPICAL)
1 16
40
- HALF SINE ~
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Z
o 10 ; ~
EE N &a_Jo° L
(&)
@ o 100 CONDUCTION o N
A& ANGLE 2 5
<€
= I~ &
S <] 80 o 8 \
am a=30°{ 60°j90° | 180° DC
=B 2 . ™
EE 60 E —
D& g
2E 40 0
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SEMICONDUCTOR

TOSHIBA 2N6395, 2N6396, 2N6397, 2N6398
' TECHNICAL DATA

SURGE ON-STATE CURRENT TRANSIENT THERMAL IMPEDANCE
(NON-REPFTITIVE) o (JUNCTION TO CASE)
160
[ RATED LOAD =
] Z 10
E f =60 Hz <
o 10 SE 5
ﬂ? HS o3
52 [ 3~
@ ’&) S 2 —~ //’
= N © 1 ]
~ E
g &5 o5
40
2 Be s >
4] 11
3 3 i
o é 01
1 3 5 10 30 50 100 300 1 3 5 10 30 50 100 300 1000
NUMBER OF CYCLES TIME t (ms)

EGD-2N6395-4

TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR TOSHIBA THYRISTOR

TECHNICAL DATA 2N6401, 2N6402, 2N6403, 2N6404
SILICON DIFFUSED TYPE
MEDIUM POWER CONTROL APPLICATIONS. Unit in mm
10.3MAX @Z36+02
FEATURES : |5_% i P )
. Repetitive Peak Off-State Voltage : VDRM } =100~600v = E
Repetitive Peak Reverse Voltage : VRRM i
. Average On-State Current : I7(av)=10A N 3 B .
. JEDEC TO-220AB Package L5MAX AN %
a.76 °
2.54 2.54 E 2
MAXIMUM RATINGS % e
CHARACTERISTIC SYMBOL RATING uNIT)| 3 ! ﬁl ot 1{ *\3
1% 3 -
Repetitive Peak 26401 100 N 1
Off—State'Vc?ltage 2N6402 VDRM 200 v 1. CATHODE
Reverse Voltage | 2N6403 | Vet | 400 s oae
IN6404 600 JEDEC TO-220AB
Non-Repetitive Peak 2N6401 150 EIAT SC-46
Reverse Voltage 2N6402 300 TOSHIBA 13-10814
(N?n-RepeEitive <5ms, IN6403 VRSM 500 v Weight : 2g
Tj=0~125°C)
2N6404 720
a1t Sine Waveform Tecl00°) | TCAV) 10 A
R.M.S On-State Current IT(RMS) 16 A
Peak One Cycle Surge'On—State Trsm 145 (50Hz) A
Current (Non-Repetitive) 160 (60Hz)
1%t Limit Value (t=1~10ms) 1%t 125 AZs
Peak Gate Power Dissipation PgM 20 W
Average Gate Power Dissipation | PG(AV) 0.5 W
Peak Forward Gate Voltage VFGM 10 v
Peak Reverse Gate Voltage VRGM -5 \Y
Peak Forward Gate Current IgM 2 A
Junction Temperature Tj -40~125 °C
Storage Temperature Range Tstg -40~150 °c
The information contained herein is presented only as a guide for the applications of our EGD-2N6401-1

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

2N6401, 2N6402, 2N6403, 2N6404

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Repetitive Peak Off-State _ _
Current and Repetitive IDRM | VDRM=VRRM=Rated - - 2| mA
Peak Reverse Current IRRM Tj=125°C
Peak On-State Voltage VM ITM=32A - - 1.7 v
Gate Trigger Voltage VGeT Vp=12v - 0.7 | 1.5 v
RL=509 | Ta=-s0°c| - - | 2.5
Gate Trigger Current IGT Vp=12V, Ry =50Q - 5 30 mA
Gate Non-Trigger Voltage VGDp Vp=Rated, Tc=125°C 0.2 - - \
Holding Current Iy Vp=12V - 6-0 40 | ma
Ta=-40°C| - - 60
Thermal Resistance Rth(j-c) | Junction to Case - - 1.5 [°c/w

-338 -

EGD-2N6401-2

TOSHIBA CORPORATION



SEMICONDUCTOR

TOSHIBA 2N6401. 2N6402, 2N6403. 2N6404
TECHNICAL DATA
tp — Ut Igt — Tc (TYPICAL)
g 200 — 2 16
& =
B 1 1 & Vp=12V
= e R;,=50Q
- <12
@ 50
g % / g
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=) 3 o I
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2 [l =
= 1 S 0
0.4 12 2.0 2.8 3.6 4.4 5.2 -60 -0 20 60 100 140
INSTANTANEOUS ON-STATE VOLTAGE Vg (V) CASE TEMPERATURE Tc (C)
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20 P
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T
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=R o 4 <
S 60// // E s \\\
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N VE <
mv 1zo§ WAVEFORM 052 _Tig0° E
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& g AN ANGLE i
]\ N g
H o —
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<
g g NG
A 80 3
=
<b . N
g =
= a 4
28 60 A ~
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- g 5
HE 2
=
40 0
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

2N6401. 2N6402. 2N6403. 2N6404

PEAK SURGE ON-STATE CURRENT
Ipgy (&)

160

120

SURGE ON-STATE CURRENT
(NON-REPETITIVE)

RATED LOAD
= 60Hz
N
\\
I
N
~N
3 5 10 30 50 100 200

NUMBER OF CYCLES

(crw)

TRANSIENT THERMAL IMPEDANCE
Tth(j-c)

—~340 -
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10 30 50 100 300 500 1000
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SEMICONDUCTOR TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR

H
Tos lBA TECHNICAL DATA MAC222A—4, MAC222A—6, MAC222A-8
SILICON DIFFUSED TYPE

AC POWER CONTROL APPLICATIONS Unit in mm
1 0.3MAX #3.6+0.2
FEATURES: L' H B
. Repetitive Peak Off-State Voltage : VprM=200~600V + 3 -
. R.M.S On-State Current : I7(rMs)=8A E 3
. 4 Trigger Mode Guarantee 15 ° )
. High Commutating (dv/dt) M [ 10 =
. z
l 5
1.6 MIN 1.6 MIN

2.54+0.25 R.54+0.25 2
@0 ©

© o _/‘ ‘1
”t;}% 3

o oh @ 3 ﬁ >
‘1 -2-3- _If
<

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT 1. T1

N MAC222A-4 200 & Te (HEAT STNO)

ggf;t:t‘;evziila(ge MAC222A-6 |  VpRM 400 V' |[epEc T0-22048
MAC222A-8 600 EIAJ -

R.M.S On-State Current Ig s A TOSHIBA 13-10E14
(Full Sine Waveform Tc=90°C) (RMS) Weight : 1.8g
Peak One Cycle Surge On-State Trsu 73(50Hz) A
Current (Non-Repetitive) 80 (60Hz)
12t Limit Value (t=1~10ms) 12¢ 40 A2s
Peak Gate Power Dissipation PGM 20 W
Average Gate Power Dissipation | PG(AV) 0.5 W
Peak Gate Voltage VM 10 \"
Peak Gate Current IcM 2 A
Junction Temperature Tj -40~125 °c
Storage Temperature Range Tstg -40~150 °C

The information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other

rights of the third parties which may result from its use. No license is granted by implication

or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

MAC222A—4, MAC222A—6, MAC222A—8

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| MAX.| UNIT,
Repetitive Peak Off-State _ s_1950 _
Current IpDRM VprM=Rated VprM, Tj=125°C 2 mA
I T2(+), Gate(+) - 2
Gate Trigger Voltage I Ver T2(+), Gate(-) - 2 v
jiis T2(-), Gate(-) - 2
v Vp=12v T2(-), Gate(+) | - | 2.5
I Rp=1000 T2(+), Gate(+) | - 50
Gate Trigger Current I IgT T2(+), Gate(-) - >0 mA
m T2(-), Gate(-) - 50
LY T2(-), Gate(+) - 75
Peak On-State Voltage VTM ITM=11A - 1.55 v
Gate Non-Trigger Voltage VeD Vp=Rated VDRM, Tj=125°C 0.2 - \Y
Holding Current Iy Vp=12V, Gate open - 40 mA
. . _ _1950
8;;3;5:1 R\E;tit(’f Rise of dv/dt Vp=Rated VprM, Tc=125°C 10 | 2.2 |v/us
e Voltage Exponential Rise
Thermal Resistance Rth(j-c) | Junction to case, AC - 2.2 |°C/w
Critical Rate of Rise of °
Vp=Rat =
Off-State Voltage at (dv/dt)c | Yp=Rated Vppy, Te=90°C 51 - |V/ws
Commoutation (di/dt)c=-4.3A/ms
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TOSHIBA MAC222A—4, MAC222A—6, MAC222A—8
TECHNICAL DATA
i v SURGE ON—STATE CURRENT
T - T ( NON—REPETITIVE)
g 30 = g RATED LOAD
&
3 d -
S #/ AN
P © @ Ny
P 5 o T 3TN S~
o S o PN 60 S]] 608z
=~ 3 p @ T"; ~~_~\‘
5 ~
& = = 50 §
28 1 y © & 40
2 i 3"
Z 0.5 - g
£ o 1 20
< / -
o E
g oy Moo
4 08 12 16 20 =24 28 32 h s & ) 3 50 100
INSTANTANEOUS ON-STATE VOLTAGE vUp (V) NUMBER OF CYCLES AT 50Hz AND 60Hz
Vgr(Tc)/Vgr (Te=25C)—Tc (TYPICAL) Igr(Tc)/Igr(Tec=25C) —Tc (TYPICAL)
2.0 2.0,
~ Vp=12V Vp=12YV
© o
0 Rp,=100Q b \ Rp,=100Q
o
o5 T s N
& ~ & N
N ~
o \\ - \
S 10 . g N
> ~ $ 10 AN
X — N N
& \\ 3] \
~ ™ \E_'/
B 05 osl
L 5 1
S
o o
=60 -20 20 60 100 140 -60 -20 20 60 100 140
CASE TEMPERATURE Tc () CASE TEMPERATURE Tc (C)

Pp(av) — IT(RMS) Tc MAX — IT(RMS)

Z &]
S & 140
3 FULL SINE WAVEFORM =
& 1] ap g ,&3 120
o g -
a L
— / . —
QQ 10} o 0% o0 & 100 =
3 - 7’ z'v
& . 8 coNDUCTION ANGLE = s, ®
S~ L | FULL SING WAVEFORM
2 a=a)+apy=360° &)
=] 3 6 1 K p S 60k o a
& e Pd < o
[38al =3 B I
@ . 7 g o}
. > 3 0°" 0¥ 0°
3 < L
2 2 E 20F CONDUCTION ANGLE
g 9] " a=al+agy=2360°
S 0 -’ﬁ o) S I I A S N T
2 o 1 2 3 & 5 6 7 8 s o 1 2 3 &4 5 6 7 8

R.M.S ON-STATE CURRENT I (rMs) (&) R.M.S ON-STATE CURRENT Ig(rms) (&)
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SEMICONDUCTOR

TOSHIBA —4, MAC222A—6, MAC222A—8
TECHNICAL DATA MAC222A—4, MAC o

Iy — Te (TYPICAL)
20
Vp= 12’V
g
£
m 18
-
§
N
E 10 -
o
g 05 \\
=
3
o
5]
0
~60 -20 20 60 100 120

CASE TEMPERATURE Tc ()

TOSHIBA CORPORATION

~344-



SEMICONDUCTOR TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR

SILICON DIFFUSED TYPE

AC POWER CONTROL APPLICATIONS Unit in mm
10.3MAX  @#3.6+0.2
FEATURES : 5 EE
. Repetitive Peak Off-State Voltage : Vpry=200~600V o ;f .
. R.M.S On-State Current : Ir(rRMS)=6A 2 &
=
. 4 Tirgger Mode Guarantee G
13 i
. High Commutating (dv/dt) i 1o .
-H —
=
ore 652 |l S
) —
iy
1.6 MIN 1.6 MIN

2.54+0.25 2.54+0.25 2
x| v ©

“ [ 1
AL:ﬁEEEf_L_ 8

ETaaaar

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL | RATING UNIT 1 T1
T25008 200 2. T2 (HEAT SINK)
3. GATE
gﬁgf;tzizevzii:ge 725000 VDRM 400 V' [[Fevse TO-220AB
T2500M 600 EIAJ -
I({l;M.S On-State Current o LT (RMS) 6 A TO‘SHIBA 1371081A
ull Sine Wavefor