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DA TA HANDBOOK SYSTEM 

Our Data Handhook System comprises more than 60 books with specifications on electronic compo­
nents, subassemblies and materials. It is made up of four series of handbooks: 

ELECTRON TUBES BLUE 

SEM !CONDUCTORS RED 

INTEGRATED CIRCUITS PURPLE 

COMPONENTS AND MATERIALS GREEN 

The contents of each series are listed on pages iv to viii. 

The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 

When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 

Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 

Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 

February 1984 iii lj ,, 
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ELECTRON TUBES (BLUE SERIES) 

The blue series of data handbooks comprises: 

T1 Tubes for r.f. heating 

T2a Transmitting tubes for communications, glass types 

T2b Transmitting tubes for communications, ceramic types 

T3 Klystrons 

T4 Magnetrons for microwave heating 

T5 Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 

T6 Geiger-Muller tubes 

T7 Gas-filled tubes (will not be reprinted) 

TS Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 

T9 Photo and electron multipliers 

T10 Plumbicon camera tubes and accessories 

T11 Microwave semiconductors and components 

T12 Vidicon and Newvicon camera tubes 

T13 Image intensifiers 

T14 Infrared detectors 

T15 Dry reed switches 

Data collations on these subjects are available now. 
Data Handbooks will be published in 1985. 

T16 Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 

Moy 19851 



SEMICONDUCTORS (RED SERIES) 

The red series of data handbooks comprises. 

S1 Diodes 
Small-signal silicon diodes, voltage regulator diodes(< 1,5 W), voltage reference diodes, 
tuner diodes, rectifier diodes 

S2a Power diodes 

S2b Thyristors and triacs 

S3 Small-signal transistors 

S4a Low-frequency power transistors and hybrid modules 

S4b High-voltage and switching power transistors 

SS Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Surface mounted semiconductors 

sa Devices for Optoelectronics 
Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared 
sensitive devices, photoconductive devices_ 

S9 Power MOS transistors 

S10 Wideband transistors and wideband hybrid IC modules 

S 11 Microwave transistors 

S12 Surface acoustic wave devices 

S13 Semiconductor sensors 

October 1985 v 
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INTEGRATED CIRCUITS (PURPLE SERIES) 

The purple series of data handbooks comprises: 

EXISTING SERIES 

IC1 Bipolar ICs for radio and audio equipment 

IC2 Bipolar ICs for video equipment 

IC3 ICs for digital systems in radio, audio and video equipment 

I C4 Digital integrated circuits 
CMOS HE40008 family 

IC5 Digital integrated circuits - ECL 

Superseded by: 

IC01N 

IC02Na and IC02Nb 

IC01 N, IC02Na and IC02Nb 

ICOBN 
ECL 10000 (GX family), ECL 100 000 (HX family), dedicated designs 

IC6 Professional analogue integrated circuits 

IC7 Signetics bipolar memories 

IC8 Signetics analogue circuits IC11N 

IC9 Signetics TTL logic IC09N and IC15N 

IC10 Signetics Integrated Fuse Logic (IFL) IC13N 

IC11 Microprocessors, microcomputers and peripheral circuitry IC14N 



NEW SERIES 

IC01N Radio, audio and associated systems 
Bipolar, MOS 

IC02Na Video and associated systems 
Bipolar, MOS 
Types MAB8031AH to TOA 1524A 

IC02Nb Video and associated systems 
Bipolar, MOS 
Types TDA2501 to TEA 1002 

IC03N Integrated circuits for telephony 

IC04N 

IC05N 

IC06N 

HE4000B logic family 
CMOS 

HE4000B logic family - uncased ICs 
CMOS 

High-speed CMOS; PC54/74HC/HCT /HCU 
Logic family 

Supplement High-speed CMOS; PC74HC/HCT/HCU 
to IC06N Logic family 

IC07N 

IC08N 

IC09N 

IC10N 

IC11N 

IC12N 

IC13N 

IC14N 

IC15N 

Note 

High-speed CMOS; PC54/74HC/HCT/HCU - uncased ICs 
Logic family 

ECL 10K and 100K logic families 

TTL logic series 

Memories 
MOS, TTL, ECL 

Linear LSI 

Semi-custom gate arrays & cell libraries 
ISL, ECL, CMOS 

Semi-custom 
Integrated Fuse Logic 

Microprocessors, microcontrollers & peripherals 
Bipolar, MOS 

FAST TTL logic series 

Books available in the new series are shown with their date of publication. 

(published 1985) 

(published 1985) 

(published 1985) 

(published 1985) 

(published 1984) 

(published 1985) 

(published 1985) 

(published 1984) 

(published 1984) 

(published 1985) 

(published 1985) 

(published 1985) 

(published 1984) 

October 1985 vii 



COMPONENTS AND MATERIALS (GREEN SERIES) 

The green series of data handbooks comprises: 

Cl Programmable controller modules 
PLC modules, PC20 modules 

C2 Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 

C3 Loudspeakers 

C4 Ferroxcube potcores, square cores and cross cores 

C5 Ferroxcube for power, audio/video and accelerators 

C6 Synchronous motors and gearboxes 

C7 Variable capacitors 

CB Variable mains transformers 

C9 Piezoelectric quartz devices 

C10 Connectors 

C11 Varistors, thermistors and sensors 

Cl 2 Potentiometers, encoders and switches 

C13 Fixed resistors 

C14 Electrolytic and solid capacitors 

C15 Ceramic capacitors 

C16 Permanent magnet materials 

C17 Stepping motors and associated electronics 

C18 Direct current motors 

Cl 9 Piezoelectric ceramics 

C20 Wire-wound components for TVs and monitors 

C21 * Assemblies for industrial use 
HNI L FZ/30 series, NORbits 60-, 61-, 90-series, input devices 

C22 Film capacitors 

*To be issued shortly. 

viii October 1985 
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GENERAL PURPOSE DARLINGTON TRANSISTORS 

'c pol. collector-emitter voltage (open base) V CEO (V) 
A 45 60 80 100 120 130 150 200 375 

0,5 N BU824 

1 N BOX42* BDX43* BOX44* 
p BDX45*_ BOX46* BDX47* 

4 N 80675 BD677 B0679 BD681 80683 I p 80676 BD678 BD680 80682 BD684 
N BDT61 BDT61A BOT61B BOT61C 
p BOT60 BOT60A BDT60B BDT60C 
N TIP110 TIP111 TIP112 

I 
p TIP115 TIP116 TIP117 

5 N TIP120 TIP121 TIP122 
p TIP125 TIP126 TIP127 

6 N BU826 
N BD331 BD333 BD335 BD337 
p BD332 B0334 BD336 B0338 

8 I N B0645 B0647 BD649 B0651 
p BD646 BD648 B0650 BD652 I BU806 I N BU807 
N BDT21 
p BDT20 
N BDX63 BOX63A BDX63B BDX63C 
p BDX62 BDX62A BDX62B BDX62C 
N TIP130 TIP131 TIP132 
p TIP135 TIP136 TIP137 

10 N BOT63 BDT63A BDT63B BDT63C 
p BDT62 BDT62A BDT62B BDT62C I 

N TIP140 TIP141 TIP142 J_l_J p TIP145 TIP146 TIP147 

* VcER· 

Ptot 

400 w 

2 

5 

I :: 
150 

65 

125 
60 

62,5 

60 
62,5 

90 

70 

90 

125 

case 

T0-202 

T0-126 

T0-126 

T0-220 

T0-220 

T0-220 

SOT-93 
SOT-82 

T0-220 

T0-220 
T0-220 

I T0-3 

T0-220 

T0-220 

SOT-93 

(,/) 

G> p:! 
cm 
-() 
0-; m-o z 



(J) 

"' -0 
al" 
3 
CT 
~ 

~ 
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w 

le pol. 
A 45 60 80 
12 N BDT65 BDT65A 

p BDT64 BDT64A 
N BDV65 8DV65A 
p 8DV64 80V64A 
N BOX65 BDX65A 
p BDX64 80X64A 
N 

16 N BDV67 BDV67A 
p 80V66 BDV66A 
N BOX67 BDX67A 
p BOX66 BDX66A 

25 N BDX69 BOX69A 
p BDX68 BOX68A 

GENERAL PURPOSE POWER TRANSISTORS 

le pol. 
A 20 22 32 

1 N 
p 

N 
p 
N 
p 

N 
p 
N 
p 

1'5 N 
p 

N 
p 

collector-emitter voltage (open base) VeEO (V) 

100 120 130 150 200 
BDT65B BDT65C 
BDT64B 80T64C 
BDV65B BDV65C 
BDV64B 80V64C 
BDX65B BDX65C 
80X64B BOX64C 

BDV67B BDV67C 
BOV66B BOV66C 
BDX67B BOX67C 
BDX66B BDX66C 

BDX69B BDX69C 
BOX68B BOX68C 

collector-emitter voltage (open base) VeEO (V) 

40 45 60 80 100 

BD135 BD137 80139 
B0136 80138 B0140 
BD825 BD827 BD829 
80826 80828 BD830 
BDW55 BDW57 BDW59 
BDW56 80W58 8DW60 

BDT29 BDT29A BDT29B BDT29C 
8DT30 8DT30A BDT30B BOT30C 
TIP29 TIP29A TIP29B TIP29C 
TIP30 TIP30A TIP30B TIP30C 

BD226 BD228 BD230 
BD227 80229 B0231 
BD839 B0841 BD843 B0845 
BD840 B0842 BD844 BD846 

Ptot 

375 400 w 

125 

BUV90;A 125 

117 

BUX90 125 

200 

150 

200 

Ptot 

120 140 w 

8 

30 

30 

12,5 

BD847 B0849 10 
BD848 BD850 

case 

T0-220 

SOT-93 

T0-3 

T0-3 

SOT-93 

T0-3 

T0-3 

case 

T0-126 

T0-202 

T0-126 

T0-220 

T0-220 

T0-126 

T0-202 

en 
G)~ 
cm 
-() 
0-; m-o z 
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GENERAL PURPOSE POWER TRANSISTORS (continuecj) 

-0 

~ 
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le pol. collector-emitter voltage (open base) VcEO (V) 
A 20 22 32 40 45 60 80 100 

2 N BD233 BD235 BD237 
p BD234 BD236 BD238 
N B0813 BD815 B0817 

~ 
01 

p B0814 B0816 BD818 

3 N B0239 B0239A B0239B BD239C 
p BD240 BD240A BD240B BD240C 
N BD131 
p BD132 
N BD329 
p BD330 
N B0933 BD935 B0937 BD939 
p BD934 B0936 B0938 BD940 
N BOT31 BDT31A BDT31B BOT31C 
p BDT32 BOT32A BDT32B BOT32C 
N , TIP31 TIP31A TIP31B TIP31C 
p TIP32 TIP32A TIP32B TIP32C 

4 N BD433 80435 B0437 
p B0434 80436 B0438 

5 N BD241 BD241A B0241B BD241C 
p 80242 BD242A B0242B BD242C 
N BOX35 BOX37 
N BDX36 
N BD943 B0945 80947 BD949 80951 80953 
p B0944 80946 80948 BD950 80952 80954 

6 N 80243 80243A B0243B 80243C 
p B0244 BD244A BD244B BD244C 
N BDT41 BDT41A BOT41B BDT41C 
p BDT42 BDT42A BDT42B BDT42C 
N TIP41 TIP41A TIP41B TIP41C 
p TIP42 TIP42A TIP42B TIP42C 

Ptot 

120 140 w 

25 

12,5 

30 

15 

BD941 30 
BD942 

40 

36 

40 

15 

80955 40 
80956 

65 

65 

80 

case 

T0-126 

T0-202 

T0-220 

T0-126 

T0-220 

T0-220 

T0-126 

T0-220 

T0-126 

T0-220 

T0-220 

T0-220 

SOT-93 

en 
G>m 
Cr _m 
oO 
m-f 

0 z 
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le pol. collector-emitter voltage (open base) VeEO (V) Ptot case 
A 20 22 32 40 45 60 80 100 120 140 w 

8 N BD201 BD203 BDX77 60 T0-220 
p 80202 BD204 BDX78 
N BDX91 BDX93 BDX95 90 T0-3 
p BDX92 BDX94 BDX96 

10 N PH3055T 75 T0-220 
p PH2955T 

I N BDT91 BDT93 BDT95 90 T0-220 
p BDT92 BDT94 BDT96 
N BDV91 BDV93 BDV95 100 SOT-93 
p BDV92 BDV94 BDV96 
N TIP33 TIP33A TIP33B TIP33C 80 SOT-93 
p TIP34 TIP34A TIP34B TIP34C 

15 N BDT51 BDT53 BDT55 BDT57 90 T0-220 
p BDT52 BDT54 BDT56 BDT58 
N BDT81 BDT83 BDT85 BDT87 125 T0-220 

I ; 
BDT82 BDT84 BDT86 I BDT88 
TIP3055 100 SOT-93 
TIP2955 

Special: TIP47; 48; 49; 50 with VCEO of 250, 300, 350, 400 V respectively at Ic = 1 A and Ptot = 40 Win T0-220. 

LOW-VOLTAGE SWITCHING TRANSISTORS 

le pol. collector-emitter voltage (open base) VeEO (V) Ptot case 
A 60 80 100 w 

10 N BDY92 BDY91 BDY90 40 T0-3 

12 N BDY90A 40 T0-3 

(/J 
m 

G>r cm 
-() 
0-t 
mo 

z 
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HIGH-VOLTAGE TRANSISTORS video output - deflection - SMPS - motor control 

le pol. collector-emitter voltage (open base) VcEO (V) 
A 160 250 300 350 375 400 450 700 

0,05 N BF469 BF471* 
p BF470 BF472* 
N BF583 BF585 BF587 
N BF869 BF871* 
p BF870 BF872* 

O, 1 N BF419 
N BF457 BF458 BF459 
N BF819 
N BF857 BF858 BF859 

O, 15 N BF591 BF593 

0,5 N BUX86 BUX87 

1, 5 N BUX99 
PH13002 PH13003 

2 N BUW84 BUW85 
N BUX84 BUX85 
N BUX84F BUX85F 

2,5 N BU705 

3,5 N BUX46 BUX46A 

5 N BUT11 BUT11A BU506;D 
N BUT11F BUT11AF 
N BUW11 BUW11A BU706;D 
N BUS11 BUS11A 
N BUS21 BUS21A BUS21B BUS21C 

6 N BU426 BU426A 
N BU433 
N BUX82 BUX83 
N BUV82 BUV83 
N 

• VcER· 

Ptot 

800 w 

1'8 

1,6 
5 

6 

6 

1, 3 

20 

28 

50 
40 
18 

75 

85 

100 
20 

100 
100 

70 
70 
60 
70 

BUY89 80 

case 

T0-126 

T0-202 
T0-202 

T0-126 

T0-202 

T0-202 

T0-126 

T0-126 

SOT-82 
T0-220 
SOT-18E 

SOT-93 

T0-3 

T0-220 
SOT~18E 

SOT-93 
T0-3 

SOT-93 
SOT-93 
T0-3 
SOT-93 
T0-3 

CJ) 

G>m 
c~ - (") 
~ -I 

0 
z 



ic pol. collector-emitter voltage (open base) VcEO (V) Ptot case 
A 160 250 300 350 375 400 450 700 800 w 
8 N BUV89 125 SOT-93 

N BUW12 BUW12A 125 SOT-93 
N BUS12 BUS12A 125 T0-3 
N BUS22 BUS22A I BUS22B BUS22C 
N BUP22 BUP22A BUP22B BUP22C BU508A 125 SOT-93 

9 N BUX47 BUX47A 125 T0-3 
10 N BUX80 BUX81 100 T0-3 
12 N BU808 BUX88 160 T0-3 
15 N BUW13 BUW13A 175 SOT-93 

N BUS13 BUS13A 175 T0-3 
N BUX48 BUX48A 175 T0-3 
N BUP23 BUP23A BUP23B BUP23C 175 SOT-93 
N BUS23 BUS23A BUS23B BUS23C 175 T0-3 

30 N BUS14 BUS14A 250 T0-3 
N BUX98 BUX98A 250 T0-3 

en 
CD ;:: 
(!) 

en 
G)~ 

3 

cm 
0-

-0 

~ 

CJ -I 

co 

m-
CXl 
t1T 

0 z 
"" 



SELECTION 
GUIDE 

CLIP MOUNTING 

envelope 

T0-126 
(SOT-32) 

SOT-82 

T0-220 
(SOT-78) 

SOT-93 

SCREW MOUNTING 

envelope 

T0-126 
(SOT-32) 
up to 300 V 

T0-220 
(SOT-78) 
up to 800 V 
up to 1000 v 

SOT-93 

T0-3 
(SOT-3) 
up to 500 ·v 

up to 2000 V 

ACCESSORIES 

direct mounting 

clip mica 

56353 56354 

56353 56354 

56363 56369 or 

56379 56378 J 

direct mounting 

metal mounting mica 
washer material washer 

56326 M3 

56387a 

56360a M3 
56359b 
56359b 

- M4 56368a 

- M4 

56201d 

56339 

The accessories mentioned can be supplied on request. 

See also chapter Mounting Instructions. 

8 September 1985 

insulated mounting 

alumina clip 

56353 

56353 

56367 56364 

56379 

insulated mounting 

insul. metal mounting 
bush washer material 

56387b 56326 M2,5 

56359c 56360a M3 
56359d 56360a M3 

56368b M3 

56201j or M3 
56261a 
56352 M3 



type number 

NPN PNP 
----

8F469 8F470 
8F471 8F472 

80X42 80X45 
80X43 80X46 
BOX44 80X47 

8F419 
8F457 
BF458 
8F459 

80135 80136 
80137 B0138 
80139 80140 
80W55 80W56 
80W57 80W58 
80W59 80W60 

80226 80227 
BW28 BD229 
B0230 80231 

80131 BD132 
BD329 8D.l30 
80X35 
8DX36 
BDX37 

8UX86 
8UX87 

80233 80234 
80235 8D236 
8D237 80238 

8UX99 
PH13002 
PH13003 

80433 80434 
80435 80436 
80437 80438 

80675 80676 
B0677 B0678 
80679 80680 
80681 80682 
80683 80684 

* VeER· 

T0-126 
(SOT-32) 

Prat Vern 
w v 

1,8 250 
* 300 
* 5 45, 

60* 
80 

6 250 
160 
250 
300 

8 45 
60 
80 
45 
60 
80 

12,5 45 
60 
80 

15 a,. 
~ ,) 

20 
60 
60 
80 

20 400 
450 

25 45 
60 
80 

28 300 
300 
400 

36 22 
32 
45 

40 45 
60 
80 

100 
120 

type number 

NPN PNP 

8UX84F 
8UX85F 

8UT11F 
8UT11AF 

type number 

NPN PNP 

8F583 
8F585 
8F587 
8F869 8F870 
8F871 8F872 

8F591 
8F593 

8F819 

8F857 
8F858 
8F859 

80825 80826 
80827 80828 
80829 80830 

80839 80840 
80841 80842 
80843 80844 
80845 80846 
80847 80848 
80849 80850 

80813 80814 
80815 80816 
80817 80818 

• Vern-
() free air dissipation. 

SELECTION 
GUIDE 

SOT-186 
(T0-220F) 

Ptot Vern 
w v 

18 400 
450 

20 400 
450 

T0-202 
(SOT-128) 

Ptot Vern 
w v 

5 ( 1'6) 250 
300 
350 
250 

* 300 

( 1'3) 170 
210 

6 ( 1, 2) 250 

6( 2) 160 
250 
300 

8(2) 45 
60 
80 

10( 2) 45 
60 
80 

100 
120 
140 

12,5 45 
60 
80 

September 1985 9 



SELECTION 
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type number 

NPN PNP 

BD239 BD240 
BD239A BD240A 
BD239B BD240B 
BD239C BD240C 
BD933 BD934 
BD935 BD936 
BD937 BD938 
BD939 BD940 
BD941 BD942 
BDT29 BDT30 
BDT29A BDT30A 
BDT29B BDT30B 
BDT29C BDT30C 
TIP29 TIP30 
TIP29A TIP30A 
TIP29B TIP30B 
TIP29C TIP30C 

BD241 BD242 
BD241A BD242A 
BD241B BD242B 
BD241C BD242C 
TIP47 
TIP48 
TIP49 
TIP50 
BD943 BD944 
BD94:1 BD946 
BD947 BD948 
BD949 BD950 
BD951 BD952 
BD953 BD954 
BD955 BD956 
BDT31 BDT32 
BDT31A BDT32A 
BDT31B BDT32B 
BDT31C BDT32C 
BUX84 
BUX85 
TIP31 TIP32 
TIP31A TIP32A 
TIP31B TIP32B 
TIP31C TIP32C 

10 September 1985 

T0-220 
(SOT-78) 

Ptot VcEO 
w v 

30 45 
60 
80 

100 
45 
60 
80 

100 
120 
40 
60 
80 

100 
40 
60 
80 

100 

40 45 
60 
80 

100 
250 
300 
350 
400 

22 
32 
45 
60 
80 

100 
120 
45 
60 
so 

100 
400 
450 

40 
60 
80 

100 

type number Ptot VcEO 
NPN PNP 

w v 

BDT61 BDT60 50 60 
BDT61A BDT60A 80 
BDT61B BDT60B 100 
BDT61C BDT60C 120 
TIP110 TIP115 60 
TIP111 TIP116 80 
TII'1~2 TIP117 100 
BD201 BD202 60 45 
BD203 BD204 60 
BDX77 BDX78 80 
BU807 15C 
BU806 200 

BD645 BD646 62,5 60 
BD647 BD648 80 
BD649 BD650 100 
BD651 BD652 120 
BDT21 BDT20 130 

BD243 BD244 65 45 
BD243A BD244A 60 
BD243B BD244B 80 
BD243C BD244C 100 
BDT41 BDT42 40 
BDT41A BDT42A 60 
BDT41B BDT42B 80 
BDT41C BDT42C 100 
TIP41 TIP42 40 
TIP41A TIP42A 60 
TIP41B TIP42B 80 
TIP41C TIP42C 100 
TIP120 TIP125 60 
TIP121 TIP126 80 
TIP122 TIP127 100 

TIP130 TIP135 70 60 
TIP131 TIP 136 80 
TIP132 TIP137 100 

PH3055T PH2955T 75 60 

BDT51 BDT52 90 60 
BDT53 BDT54 80 
BDT55 BDT56 100 
BDT57 BDT58 120 
BDT63 BDT62 60 
BDT63A BDT62A 80 
BDT63B BDT62B 100 
BDT63C BDT62C 120 
BDT91 BDT92 60 
BDT93 BDT94 80 
BDT95 BDT96 100 



type number Ptot 

NPN PNP 
w 

BUT11 100 
BUT11A 
BU506 
BU506D 

BDT65 BDT64 125 
BDT65A BDT64A 
BDT65B BDT64B 
BDT65C BDT64C 
BDT81 BDT82 
BDT83 BDT84 
BDT85 BDT86 
BDT87 BDT88 

type number Ptot 

NPN PNP 
w 

BU426 70 
BU426A 
BU433 
BUV82 
BUV83 

BU705 75 

TIP33 TIP34 80 
TIP33A TIP34A 
TIP33B TIP34B 
TIP33C TIP34C 

BDV91 BDV92 100 
BDV93 BDV94 
BDV95 BDV96 
BUW11 
BUW11A 
BU706 
BU706D 
TIP3055 TIP2955 

Vern 
v 

400 
450 
700 
700 

60 
80 

100 
120 

60 
80 

100 
120 

SOT-93 
(SOT-93) 

Vern 
v 

375 
400 
375 
400 
450 

700 

40 
60 
80 

100 

60 
80 

100 
400 
450 
700 
700 

60 

type number 

NPN PNP 

BDV65 BDV64 
BDV65A BDV64A 
BDV65B BDV64B 
BDV65C BDV64C 
TIP140 TIP145 
TIP141 TIP146 
TIP142 TIP147 
BUP22 
BUP22A 
BUP22B 
BUP22C 
BUV90 
BUV90A 
BUW12 
BUW12A 
BU508A 
BU508D 
BUV89 

BUP23 
BUP23A 
BUP23B 
BUP23C 
BUW13 
BUW13A 

BDV67 BDV66 
BDV67A BDV66A 
BDV67B BDV66B 
BDV67C BDV66C 

SELECTION 
GUIDE 

Ptot Veeo 
w v 

125 60 
80 

100 
120 
60 
80 

100 
300 
350 
400 
450 
400 
400 
400 
450 
700 
700 
800 

175 300 
350 
400 
450 
400 
450 

200 60 
80 

100 
120 
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SELECTION 
GUIDE 

type number 

NPN PNP 

BDY90 
BDY90A 
BDY91 
BDY92 

BUX82 
BUX83 

BUY89 

BUX46 
BUX46A 

BDX63 BDX62 
BDX91 BDX92 
BDX63A BDX62A 
BDX93 BDX94 
BDX63B BDX62B 
BDX95 BDX96 
BDX63C BDX62C 

BUS 11 
BUS11A 
BUS21 
BUS21A 
BUS21B 
BUS21C 
BUX80 
BUX81 

BDX65 BDX64 
BDX65A BDX64A 
BDX65B BDX64B 
BDXG5C BDX64C 

BUS12 
BUS12A 
BUS22 
BUS22A 
BUS22B 
BUS22C 

BUX47 
BUX47A 

BDX67 BDX66 
BDX67A BDX66A 
BDX67B BDX66B 
BDX67C BDX66C 

BU808 
BUX88 

12 September 1985 

T0-3 
(SOT-3) 

Ptot Vern 
w v 

40 100 
100 
80 
60 

60 400 
450 

80 800 

85 400 
450 

90 60 
60 
80 
80 

100 
100 
120 

100 400 
450 
300 
350 
400 
450 
400 
450 

117 60 
80 

100 
120 

125 400 
450 
300 
350 
400 
450 

400 
450 

150 60 
80 

100 
120 

700 
160 800 

type number 

NPN PNP 

BUS13 
BUS13A 
BUS23 
BUS23A 
BUS23B 
BUS23C 
BUX48 
BUX48A 

BDX69 BDX68 
BDX69A BDX68A 
BDX69B BDX68B 
BDX69C BDX68C 

BU514 
BUS14A 
BUX98 
BUX98A 

type number 

NPN PNP 

BUW84 
BUW85 

BD331 BD332 
BD333 BD334 
BD335 BD336 
BD337 BD338 

Ptot VeEO 
w v 

175 400 
450 
300 
350 
400 
450 
400 
450 

200 60 
80 

100 
120 

250 400 
450 
400 
450 

SOT-82 
(SOT-82) 

Ptot Vern 
w v 

50 400 
450 

60 60 
80 

100 
120 



TYPE NUMBER SURVEY 



TYPE NUMBER 
SURVEY 

TYPE NUMBER SURVEY POWER TRANSISTORS 

type number Ptot type number 

NPN PNP envelope w NPN PNP envelope 

80131 80132 T0-126 15 80651 B0652 T0-220 
80135 B0136 T0-126 8 B0675 B0676 T0-126 
80137 B0138 T0-126 8 B0677 B0678 T0-126 
80139 B0140 T0-126 8 B0679 B0680 T0-126 
B0201 B0202 T0-220 60 B0681 B0682 T0-126 

B0203 B0204 T0-220 60 B0683 B0684 T0-126 
B0226 B0227 T0-126 12,5 B0813 B0814 T0-202 
B0228 80229 T0-126 12,5 B0815 B0816 T0-202 
B0230 B0231 T0-126 12,5 B0817 80818 T0-202 
B0233 B0234 T0-126 25 B0825 B0826 T0-202 

B0235 B0236 T0-126 25 B0827 B0828 T0-202 
B0237 B0238 T0-126 25 B0829 80830 T0-202 
B0239 B0240 T0-220 30 B0839 80840 T0-202 
B0239A B0240A T0-220 30 B0841 B0842 T0-202 
B0239B B0240B T0-220 30 B0843 B0844 T0-202 

B0239C 80240C T0-220 30 B0845 B0846 T0-202 
B0241 B0242 T0-220 40 B0847 B0848 T0-202 
B0241A B0242A T0-220 40 80849 B0850 T0-202 
B0241B B02428 T0-220 40 B0933 B0934 T0-220 
B0241C B0242C T0-220 40 B0835 B0936 T0-220 

80243 B0244 T0-220 65 B0937 B0938 T0-220 
B0243A B0244A T0-220 65 B0939 80940 T0-220 
B0243B 80244B T0-220 65 B0941 B0942 T0-220 
80243C B0244C T0-220 65 B0943 B0944 T0-220 
B0329 B0330 T0-126 15 B0945 B0946 T0-220 

80331 B0332 SOT-82 60 80947 B0948 T0-220 
B0333 80334 SOT-82 60 B0949 B0950 T0-220 
B0335 B0336 SOT-82 60 B0951 80952 T0-220 
80337 B0338 SOT-82 60 B0954 B0955 T0-220 
B0433 B0434 T0-126 36 B0956 80957 T0-220 

B0435 B0436 T0-126 36 80T21 BOT20 T0-220 
B0437 80438 T0-126 36 BDT29 80T30 T0-220 
B0645 80646 T0-220 62,5 BOT29A BOT30A T0-220 
80647 B0648 T0-220 62,5 BOT298 BOT30B T0-220 
B0649 B0650 T0-220 62,5 BOT29C 80T30C T0-220 

14 October 1985 

Ptot 

w 

62,5 
40 
40 
40 
40 

40 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 

30 
30 

30 
30 
30 
40 
40 

40 
40 
40 
40 
40 

62,5 
30 
30 
30 
30 



type number Ptot 

NPN PNP envelope w 
-

BDT31 BDT32 T0-220 40 
BDT31A BDT32A T0-220 40 
BDT31B BDT32B T0-220 40 
BDT31C BDT32C T0-220 40 
BDT41 BDT42 T0-220 65 

BDT41A BDT42A T0-220 65 
BDT41B BDT42B T0-220 65 
BDT41C BDT42C T0-220 65 
BDT51 BDT52 T0-220 90 
BDT53 BDT54 T0-220 90 

BDT55 BDT56 T0-220 90 
BDT57 BDT58 T0-220 90 
BDT61 BDT60 T0-220 50 
BDT61A BDT60A T0-220 50 
BDT61B BDT60B T0-220 50 

BDT61C BDT60C T0-220 50 
BDT63 BDT62 T0-220 90 
BDT63A BDT62A T0-220 90 
BDT63B BDT62B T0-220 90 
BDT63C BDT62C T0-220 90 

BDT65 BDT64 T0-220 125 
BDT65A BDT64A T0-220 125 
BDT65B BDT64B T0-220 125 
BDT65C BDT64C T0-220 125 
BDT81 BDT82 T0-220 125 

BDT83 BDT84 T0-220 125 
BDT85 BDT86 T0-220 125 
BDT87 BDT88 T0-220 125 
BDT91 BDT92 T0-220 90 
BDT93 BDT94 T0-220 90 

BDT95 BDT96 T0-220 90 
BDV65 BDV64 SOT-93 125 
BDV65A BDV64A SOT-93 125 
BDV65B BDV64B SOT-93 125 
BDV65C BDV64C SOT-93 125 

BDV67A BDV66A SOT-93 175 
BDV67B BDV66B SOT-93 175 
BDV67C BDV66C SOT-93 175 
BDV67D BDV66D SOT-93 175 
BDV91 BDV92 SOT-93 100 

type number 

NPN PNP 
-· 

BDV93 BDV94 
BDV95 BDV96 
BDW55 BDW56 
BDW57 BDW58 
BDW59 BDW60 

BDX35 
BDX36 
BDX37 
BDX42 BDX45 
BDX43 BDX46 

BDX44 BDlf47 
BDX63 BDX62 
BDX63A BDX62A 
BDX63B BDX62B 
BDX63C BDX62C 

BCX65 BDX64 
BDX65A BDX64A 
BCX65B BDX64B 
BDX65C BDX64C 
BDX67 BDX66 

BDX67A BDX66A 
BDX67B BDX66B 
BDX67C BDX66C 
BDX69 BDX68 
BDX69A BDX68A 

BDX69B BDX68B 
BDX69C BDX68C 
BDX77 BDX78 
BDX91 BDX92 
BDX93 BDX94 

BDX95 BDX96 
BDY90 
BDY90A 
BDY91 
BDY92 

BF419 
BF457 
BF458 
BF459 
BF469 BF470 

TYPE NUMBER 
SURVEY 

Ptot 
envelope w 
SOT-93 100 
SOT-93 100 
T0-126 8 
T0-126 8 
T0-126 8 

T0-126 15 
T0-126 15 
T0-126 15 
T0-126 5 
T0-126 5 

T0-126 5 
T0-3 90 
T0-3 90 
T0-3 90 
T0-3 90 

T0-3 117 
T0-3 117 
T0-3 117 
T0-3 117 
T0-3 150 

T0-3 150 
T0-3 150 
T0-3 150 
T0-3 200 
T0-3 200 

T0-3 200 
T0-3 200 
T0-220 60 
T0-3 90 
T0-3 90 

T0-3 90 
T0-3 40 
T0-3 40 
T0-3 40 
T0-3 40 

T0-126 6 
T0-126 6 
T0-126 6 
T0-126 6 
T0-126 1, 8 
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TYPE NUMBER 
SURVEY 

type number 

NPN PNP 

BF471 BF472 
BF583 
BF585 
BF587 
BF591 

BF593 
BF819 
BF857 
BF858 
BF859 

BF869 BF870 
BF871 BF872 
BU426; A 
BU433 
BU505 

BU506 
BU506D 
BU508A 
BU508D 
BU705 

BU706 
BU706D 
BU806 
BU807 
BU808 

BU824 
BU826 
BUP22 
BUP22A 
BUP22B 

BUP22C 
BUP23 
BUP23A 
BUP23B 
BUP23C 

BUS11; A 
BUS12; A 
BUS13; A 
BUS14; A 
BUS21 

16 October 1985 

envelope Ptot 

w 
T0-126 1, 8 
T0-202 1, 6 
T0-202 1,6 
T0-202 1. 6 
T0-202 1,3 

T0-202 1,3 
T0-202 6 
T0-202 6 
T0-202 6 
T0-202 6 

T0-202 5 
T0-202 5 
SOT-93 70 
SOT-93 70 
T0-220 75 

T0-220 100 
T0-220 100 
SOT-93A 125 
SOT-93A 125 
SOT-93A 75 

SOT-93A 100 
SOT-93A 100 
T0-220 60 
T0-220 60 
T0-3 160 

T0-202 2 
SOT-93 125 
SOT-93 125 
SOT-93 125 
SOT-93 125 

SOT-93 125 
SOT-93 175 
SOT-93 175 
SOT-93 175 
SOT-93 175 

T0-3 100 
T0-3 125 
T0-3 175 
T0-3 250 
T0-3 100 

type number 
envelope 

Ptot 

NPN PNP w 
BUS21A T0-3 100 
BUS21B T0-3 100 
BUS21C T0-3 100 
BUS22 T0-3 125 
BUS22A T0-3 125 

BUS22B T0-3 125 
BUS22C T0-3 125 
BUS23 T0-3 175 
BUS23A T0-3 175 
BUS23B T0-3 175 

BUS23C T0-3 175 
BUT11; A T0-220 100 
BUT11F SOT-186 20 
BUT11AF SOT-186 20 
BUV82; 83 SOT-93 70 

BUV89 SOT-93A 125 
BUV90; A SOT-93 125 
BUW11; A SOT-92 100 
BUW12; A SOT-93 125 
BUW13; A SOT-93 175 

BUW84; 85 SOT-82 50 
BUX46; A T0-3 85 
BUX47; A T0-3 125 
BUX48; A T0-3 175 
BUX80; 81 T0-3 100 

BUX82; 83 T0-3 60 
BUX84; 85 T0-220 40 
BUX84F SOT-186 18 
BUX85F SOT-186 18 
BUX86; 87 T0-126 20 

BUX88 T0-3 160 
BUX90 T0-3 125 
BUX98; A T0-3 250 
BUX99 T0-126 28 
BUY89 T0-3 80 

PH3055T PH2955T T0-220 75 
PH13002 T0-126 28 
PH13003 T0-126 28 
TIP29 TIP30 T0-220 30 
TIP29A TIP30A T0-220 30 



type number Ptot type number 
envelope w NPN PNP NPN PNP 

TIP29B TIP30B T0-220 30 TIP48 
TIP29C TIP30C T0-220 30 TIP49 
TIP31 TIP32 T0-220 40 TIP50 
TIP31A TIP32A T0-220 40 TIP110 TIP115 
TIP31B TIP32B T0-220 40 TIP111 TIP116 

TIP31C TIP32C T0-220 40 TIP112 TIP117 
TIP33 TIP34 SOT-93 80 TIP120 TIP125 
TIP33A TIP34A SOT-93 80 TIP121 TIP126 
TIP33B TIP34B SOT-93 80 TIP122 TIP127 
TIP33C TIP34C SOT-93 80 TIP130 TIP135 

TIP41 TIP42 T0-220 65 TIP131 TIP136 
TIP41A TIP42A T0-220 65 TIP132 TIP137 
TIP41B TIP42B T0-220 65 TIP140 TIP145 
TIP41C TIP42C T0-220 65 TIP141 TIP146 
TIP47 T0-220 40 TIP142 TIP147 

TIP3055 TIP2955 

TYPE NUMBER SURVEY ACCESSORIES 

type number 

56201d 
56201j 
56261a 
56326 
56339 
56352 
56353 
56354 
56359b 
56359c 
56359d 
56360a 
56363 
56364 
56367 
56368a 
56368b 
56369 
56378 
56379 
56387a 
56387b 

description 

mica washer (up to 500 V) 
insulating bushes (up to 500 V) 
insulating bushes (up to 500 V) 
metal washer 
mica washer (500 to 2000 V) 
insulating mounting support 
spring clip 
mica insulator 
mica washer (up to 1000 V) 
insulating bush (up to 800 V) 
rectangular insulating bush (up to 1000 V) 
rectangular washer (brass) 
spring clip (direct mounting) 
spring clip (insulated mounting) 
alumina insulator (up to 2000 V) 
mica insulator (up to 800 V) 
insulating bush (up to 800 V) 
mica insulator (up to 2 kV) 
mica insulator (up to 1500 V) 
spring clip 
mica insulator (up to 300 V) 
insulating bush (up to 300 V) 

TYPE NUMBER 
SURVEY 

Ptot 
envelope w 
T0-220 40 
T0-220 40 
T0-220 40 
T0·220 50 
T0-220 50 

T0-220 50 
T0-220 65 
T0-220 65 
T0-220 65 
T0-220 70 

T0-220 70 
T0-220 70 
SOT-93 125 
SOT-93 125 
SOT-93 125 

SOT-93 100 

envelope 

T0-3 
T0-3 
T0,3 
T0-126 
T0-3 
T0-3 
T0-126/SOT-82 
T0-126/SOT-82 
T0-220 
T0-220 
T0-220 
T0-220 
T0-220 
T0-220 
T0-220 
SOT-93 
SOT-93 
T0-220 
SOT-93 
SOT-93 
T0-126 
T0-126 
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TRANSISTOR 
RATINGS 

TRANSISTOR RA TINGS 

The ratings are presented as voltage, current, power and temperature ratings. The list of these ratings 
and their definitions is given as follows: 

Transistor voltage ratings 

Collector to base voltage ratings 

Vcsmax The maximum permissible instantaneous voltage between collector and base 
terminals. The collector voltage is negative with respect to base in PNP tran­
sistors and positive with respect to base in NPN types. 

V CB max (IE = 0) The maximum permissible instantaneous voltage between collector and base 
terminals, when the emitter terminal is open circuited. 

Emitter to base voltage ratings 

VEBmax The maximum permissible instantaneous reverse voltage between emitter and 
base terminal. The emitter voltage is negative with respect to base for PNP 
transistor and positive with respect to base for NPN types. 

VEBmax (le= 0) The maximum permissible instantaneous reverse voltage between emitter and 
base terminals when the collector terminal is open circuited. 

Collector to emitter voltage ratings 

VcEmax The maximum permissible instantaneous voltage between collector and emitter 
terminals. The collector voltage is negative with respect to emitter in PNP 
transistors and positive with respect to emitter in NPN types. This rating is 
very dependent on circuit conditions and collector current and it is necessary 
to refer to the curve of VcE versus le for the appropriate circuit condition 
in order to obtain the correct rating. 

VcEmax (Cut-off) The maximum permissible instantaneous voltage between collector and emitter 
terminals when the emitter current is reduced to zero by means of a reverse 
emitter base voltage, i.e. the base voltage is normally positive with respect to 
emitter for PNP transistor and negative with respect to emitter for NPN types. 

NOTE: The term "cut-off" is sometimes replaced by VsE > x volts, or Rs,,,;;; y which are equivalent 
RE 

conditions under which the device may be cut-off. 

VcEmax (le= x mA) The maximum permissible instantaneous voltage between collector and emitter 
terminals when the collector current is at a high value, often the max. rated 
value. 

VcEmax (19 = 0) The maximum permissible instantaneous voltage between collector and emitter 
terminals when the base terminal is open circuited or when a very high resistance 
is in series with the base terminal. Special care must be taken to ensure that 
thermal runaway due to excessive collector leakage current does not occur in 
this condition. 

Due to the current dependency of V CE it is usual to present this information as a voltage rating chart 
which is a curve of collector current versus collector to emitter voltage (see Fig. 1 ). 

March 1979 21 



TRANSISTOR 
RATINGS 

22 

This curve is divided into two areas: 

A permissible area of operation under all conditions of base drive provided the dissipation rating is not 
exceeded (area 1) and an area where operation is allowable under certain specified conditions (area 2). 
To assist in determining the rating in this second area, further curves are provided relating the voltage 
rating to external circuit conditions, for example: 

Rs Vss 
RE. Rs. Zsg. VsE. Is or Rs. 

An example of this type of curve is given in Fig. 2 as VcE versus Rs for two different values of 
collector current. RE 

lei-----... 

area 1 

Fig. 1. 

7Z75911 

--, 
I 
I 
\ 
\ 
\ 

area 2 \ 
\ 
\ 

7Z75910 

1c = 1cmax 

Fig. 2. 

It should be noted that when RE is shunted by a capacitor, the collector voltage V CE during switching 
must be restricted to a value which does not rely on the effect of RE. 
In the case of an inductive load and when an energy rating is given, it may be permissible to operate 
outside the rated area provided the spcified energy rating is not exceeded. 

Transistor current ratings 

Collector current ratings 

lcmax The maximum permissible collector current. Without further qualification, the 
d.c. value is implied. 

lc(AV)max 

ICM 
Emitter current ratings 

The maximum permissible average value of the total collector current 

The maximum permissible instantaneous value of the total collector current. 

IEmax The maximum permissible emitter current. Without further qualification, the 
d.c. value is implied. 

IE(AV)max 

IER(AV)max 

The maximum permissible average value of the total emitter current. 

The maximum permissible average value of the total emitter current when 
operating in the reverse emitter-base breakdown region. 

The maximum permissible instantaneous value of the total emitter current. 

The maximum permissible instantaneous value of the total reverse emitter 
current allowable in the reverse breakdown region. 

M•roh 19791 
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TRANSISTOR 
RATINGS 

Base current ratings 

lsmax 

ls(AV)max 

IBR(AV)max 

The maximum permissible base current. Without further qualification, the d.c. 
value is implied. 

The maximum permissible average value of the total base current. 

The maximum permissible average value of the total reverse base current allow­
able in the reverse breakdown region. 

The maximum permissible instantaneous value of the total base current. The 
rating also includes the switch off current. 

The maximum permissible instantaneous value of the total reverse current 
allowable in the reverse breakdown region. 

Transistor power ratings 

Ptot max: The total maximum permissible continuous power dissipation in the transistor and includes 
both the collector-base dissipation and the emitter-base dissipation. Under steady state conditions the 
total power is given by the expression: 

In order to distinguish between "steady state" and "pulse" conditions the terms "steady state power 
(P5)" and "pulse power (Pp)" are often used. The permissible total power dissipation is dependent 
upon temperature and its relationship is shown by means of a chart as shown in Fig. 3. 

7Z75912 

temperature 

Fig. 3. 

The temperature may be ambient, case or mounting base temperatures. Where a cooling clip or a 
heatsink is attached to the device, the allowable power dissipation is also dependent on the efficiency 
of the heatsink. 

The efficiency of this clip or heatsink is measured in terms of its thermal resistance (Rth h) normally 
expressed in degrees kelvin per watt (K/W). For mounting base rated devices, the added effect of the 
contact resistance (Rth il must be taken into account. 

The effect of heatsinks of various thermal resistance and contact resistance is often included in the 
above chart. 
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Thus for any heatsink of known thermal resistance and any given ambient temperature, the maximum 
permissible power dissipation can be established. Alternatively, knowing the power dissipation which 
will occur and the ambient temperature, the necessary heatsink thermal resistance can be calculated. 

A general expression from which the total permissible steady state power dissipation can be calculated 
is: 

where Rth j-a is the thermal resistance from the transistor junction to the ambient. For case rated or 
mounting base rated devices, the thermal resistance Rth j-a is made up of the thermal resistance junction 
to case or mounting base (Rth j-mb), the contact thermal resistance (Rth il and the heatsink thermal 
resistance Rth h· 

For the calculation of pulse power operation Pp, the maximum pulse power is obtained by the aid of 
a chart as shown in Fig. 4. 

t 
d (duty factor) = T 

pulse width 

Fig. 4. 

7275913 

The general expression from which the maximum pulse power dissipation can be calculated is: 

Tj-Tamb- Ps x Rthj-a p -
P - Zth t + d ( Rth c-al 

where Zth t and d are given in the above chart and Rth c-a is the thermal resistance between case and 
ambient for case rated device. For mounting base rated device, it is equal to Rth h + Rth i and is zero 
for free air rated device because the effect of the temperature rise of the case over the ambient for a 
pulse train is already included in Zth t· 

Temperature ratings 

Tjmax 

Tjmax (continous 
operation) 

Tjmax (intermittent 
operation) 

Tmb 

Tease 

The maximum permissible junction temperature which is used as the basis for 
the calculation of power ratings. Unless otherwise stated, the continuous value 
is implied. 

The maximum permissible continuous value. 

The maximum permissible instantaneous junction temperature usually allowed 
for a total duration of 200 hours. 

The temperature of the surface making contact with a heatsink. This is confined 
to devices where a flange or stud for fixing onto a heatsink forms an integral 
part of the envelope. 

The temperature of the envelope. This is confined to devices to which may be 
attached a clip-on cooling fin. 



RATING SYSTEMS 

RATING 
SYSTEMS 

The rating systems described are those recommended by the International Electrotechnical Commission 
(IEC) in its Publication 134. 

DEFINITIONS OF TERMS USED 

Electronic device. An electronic tube or valve, transistor or other semiconductor device. 

Note 
This definition excludes inductors, capacitors, resistors and similar components. 

Characteristic. A characteristic is an inherent and measurable property of a device. Such a property 
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed 
as a value for stated or recognized conditions. A characteristic may also be a set of related values, 
usually shown in graphical form: 

Bogey electronic device. An electronic device whose characteristics have the published nominal values 
for the type. A bogey electronic device for any particular application can be obtained by considering 
only those characteristics which are directly related to the application. 

Rating. A value which establishes either a limiting capability or a limiting condition for an electronic 
device. It is determined for specified values of environment and operation, and may be stated in any 
suitable terms. 

Note 
Limiting conditions may be either maxima or minima. 

Rating system. The set of principles upon which ratings are established and which determine their 
interpretation. 

Note 
The rating system indicates the division of responsibility between the device manufacturer and the 
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings. 

ABSOLUTE MAXIMUM RATING SYSTEM 

Absolute maximum ratings are limiting values of operating and environmental conditions applicable to 
any electronic device of a specified type as defined by its published data, which should not be exceed­
ed under the worst probable conditions. 

These values are chospn by the device manufacturer to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, environmental variations, and the effects of changes 
in operating conditions due to variations in the characteristics of the device under consideration and 
of all other electronic devices in the equipment. 

The equipment manufacturer should design so that, initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any device under the worst probable operating con­
ditions with respect to ~upply voltage variation, equipment component variation, equipment control 
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics 
of the device under consideration and of all other elec.tronic devices in the equipment. 
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RATING 
SYSTEMS 

DESIGN MAXIMUM RATING SYSTEM 

Design maximum ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed­
ed under the worst probable conditions. 

These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking responsibility for the effects of changes in operating conditions due to variations in the charac­
teristics of the electronic device under consideration. 

The equipment manufacturer should design so that, initially and throughout life, no design maximum 
value for the intended service is exceeded with a bogey device under the worst probable operating 
conditions with respect to supply voltage variation, equipment component variation, variation in 
characteristics of all other devices in the equipment, equipment control adjustment, load variation, 
signal variation and environmental conditions. 

DESIGN CENTRE RATING SYSTEM 

Design centre ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed­
ed under normai conditions. 

These values are chosen by the device manufacturer to provide acceptable serviceability of the device 
in average applications, taking responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment control adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics of all electronic devices. 

The equipment manufacturer should design so that, initial Iv, no design centre value for the intended 
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply 
voltage. 
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LETTER SYMBOLS 

LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES 
based on IEC Publication 148 

LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS 

Basic letters 

The basic letters to be used are: 

1, i = current 
v, v = voltage 
P, p =power. 

Lower-case basic letters shall be used for the representation of instantaneous values 
which vary with time. 
In all other instances upper-case basic letters shall be used. 

Subscripts 

A, a 
(AV). (av) 
B. b 
(BR) 
C, c 

D, d 
E,e 
F, f 
G.g 
K. k 
M,m 
0. 0 

R, r 

(RMS), (rrr.s) 

S, s 

X, x 
Z, z 

Anode terminal 
Average value 
Base terminal. for MOS devices: Substrate 
Breukdown 
Collector terminal 
Drain terminal 
Emitter terminal 
Forward 
Gate terminal 
Cathode terminal 
Peak value 
As third subscript: The terminal not mentioned is open circuited 
As first subscript: Reverse. As second subscript: Repetitive. 
As third subscript: With a specified resistance between the terminal 

not mentioned and the reference terminal. 
R. M. S. value 

{ 
As first or second subscript: Source terminal (for FETS only) 
As second subscript: Non-repetitive (not for PETS) 
As third subscript: Short circuit between the terminal not mentioned 

and the reference terminal 
Specified circuit 
Replaces R to indicate the actual working voltage, current or power 
of voltage reference and voltage regulator diodes. 

Note: No additional subscript is used for d. c. values. 

February 1974 
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LETTER SYMBOLS 

Upper-case subscripts shall be used for the indication of: 

a) continuous (d. c.) values (without signal) 
Example IE 

b) instantaneous total values 
Example iB 

c) average total values 
Example I B(A V) 

d) peak total values 
Example IBM 

e) root-mean-square total values 
Example IB(RMS) 

II 

Lower-case subscripts shall be used for the indication of values applying to the varying 
component alone : 

a) instantaneous values 
Example ib 

b) root-mean-square va.lues 
Example Ib(rms) 

c) peak values 
Example Ibm 

d) average values 
Example Ib(av) 

Note: If more than one subscript is used, subscript for which both styles exist shall 
either be all upper-case or all lower-case. 

Additional rules for subscripts 

Subscripts for currents 

Transistors: If it is necessary to indicate the terminal carrying the current, this should 
be done by the first subscript (conventional current flow from the external 
circuit into the terminal is positive). 

Diodes: 

28 

Examples: IE, iB, ib, Ibm 

To indicate a forward current (conventional current flow into the anode 
.terminal) the subscript F or f should be used; for a reverse current 
(conventional current flow out of the anode terminal) the subscript R or r 
should be used. 

Examples: Ip, IR• ip, If(rms) 

II II February 1974 
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LETTER SYMBOLS 

Subscripts for voltages 

Transistors: If it is necessary to indicute the points between which a voltage is meas­
ured, this should he done hy the first two subscripts. The first subscript 
indicates the terminal at which the voltage is measured and the second the 
reference terminal or the circuit node. Where there is no possibility of 
confusion, the second subscript may be omitted. 

Diodes: 

Examples: VBE' vBE' vbe' Vbem 

To indicate a forward voltage (anode positive with respect to cathode), the 
subscript F or f should be used; for a reverse voltage (anode negative with 
respect to cathode) the subscript R or r should be used. 

Examples: VF, VR, vF, Vrm 

Subscripts for supply voltages or supply currents 

Supply voltages or supply currents shall be indicated by repeating the appropriate term­
inal subscript. 

Examples: V CC' IEE 

Note: If it is necessary to indicate a J"eference terminal, this shonld be done by a third 
subscript 

Example : V CCE 

Subscripts for devices having more than one terminal of the same kind 

If a device has more than one terminal of the same kind, the subscript is formed by the 
appr1µriate Jetter for the terminal followed by a number; in the case of multiple sub­
scripts, hyphens may be necessary to avoid misunderstanding. 

Subscripts for multiple devices 

Examples: 182 = continuous (d. c.) current flowing 
into the second base terminal 

VB 2-E =continuous (d. c.) voltage between 
the terminals of second base and 
emitter 

For multiple unit devices, the subscripts are modified by a number preceding the letter 
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mi.s­

understanding. 

February 1974 

Examples: r2c = continuous ( d. c.) current flowing 
into the collector terminal of the 
second unit 

V lC-2C = continuous (d. c.) voltage between 
the collector terminals of the 
first and the second unit. 

II 
29 



LETTER SYMBOLS 

11 

Application of the rules 

The figure below represents a transistor collector current as a function of time. It con­
sists of a continuous (d. c.) current and a varying component. 

collector 
current 

lciavl 

r 
le 

(no signal) 

o~l ~-'----~ 
time nssgsa 

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS 

Definition 

For the purpose of this Publication, the term "electrical parameter" applies to four­
pole matrix parameters, elements of electrical equivalent circuits, electrical impedan­
ces and admittances, inductances and capacitances. 

Basic letters 

The following is a list of the most important basic letters used for electrical parameters 
of semiconductor devices. 

B, b susceptance; imaginary part of an admittance 

C capacitance 

G, g conductance; real part of an admittance 

H, h hybrid parameter 

L inductance 

R, r resistance; real part of an impedance 

X, x reactance; imaginary part of an impedance 

Y, y admittance; 

Z, z impedance; 

30 II 
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II I LETTER SYMBOLS 

Upper-case letters shall be used for the representation of: 

a) electrical parameters of external circuits and of circuits in which the device forms 
only a part; 

b) all inductances and capacitances. 

Lower-case letters shall be used for the representation of electrical pHrArneter" inher­
ent ill the device (with the exception of inductances and capacitances). 

Subscripts 

General subscripts 

The following is a list of the most important general subscripts used for electrical para­
meters of semiconductor devices: 

F, f 
1, i (or 1) 
L, 1 
0, o (or 2) = 

R, r 
s, s 

forward; forward transfer 
input 
load 
output 
reverse; reverse transfer 
source 

The upper-case variant of a subscript shall be used for the designation of static (d, c.) 
values. 

Examples : hFE static value of forward current transfer ratio in common­
emitter configuration (d. c. current gain) 
d. c. value of the external emitter resistance. 

Note: The static value is the slope of the line from the origin to the operating point on 
the appropriate characteristic curve, i.e. the quotient of the appropriate electri­
cal quantities at the operating point. 

The lower-case variant of a subscript shall be used for the designation of small-signal 
values. 

Examples: hfe small-signal value of the short-circuit forward 
current transfer ratio in common-emitter confi -
guration 

z 
e 

= Re+ jXe = small-signal value of the external impedance 

Note: If more than one subscript is used, subscripts for which both styles exist shall 
either be all upper-case or all lower-case 

Examples: hFE' yRE' hfe 

February 1974 II 31 



LETTER SYMBOLS 

JI 11 

Subscripts for four-pole matrix parameters 

The first letter subscript (or double numeric subscript) indicates input, output, forward 
transfer or reverse transfer 

Examples: hi (or h11) 
h (or h22) 
h~ (or h21 1 
hr (or n12) 

A further subscript is used for the identification of the circuit configuration. When no 
confusion is possible, this further subscript may be omitted. 

Examples: hfe (or h21e)' hFE (or h21E) 

Distinction between real and imaginary parts 

If it is necessary to distinguish between real and imaginary parts of electrical parame­
ters, no additional subscripts should be used. If basic symbols for the real and imagina -
ry parts exist, these may be used. 

Examples: Zi = Ri + jXi 

yfe = gfe + jbfe 

If such symbols do not exist or if they are not suitable, the following notation shall be 
used: 

32 

Examples: Re (h. ) etc. 
lb 

for the real part of \b 

Im (hib) etc. for the imaginary part of \b 

II 
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l SOAR 

TRANSISTOR SAFE OPERA TING AREA 

If a power transistor is to give reliable service, four operating limits must be observed: 

- Maximum collector current. 
- Maximum collector-emitter voltage. 
- Maximum power dissipation. 
- Second breakdown limit. 

These limits are all specified in the data sheets; the purpose here is to enable designers to make the 
best use of that information. 

Collector current 

Maximum collector current lcmax is specified in the data sheets for d.c. operation. For pulsed 
operation a higher collector current lcmax is permitted, for a defined maximum pulse length 
(max. 20 ms) and duty factor (usually 0,01 ). 

For power switching transistors lcsat is given; this is the value at which switching times and saturation 
voltage is measured. 

Collector-emitter voltage 

Maximum collector-emitter voltage VcEO is also specified in the data sheets, but no extension is 
allowed for pulsed operation. In the case of power transistors specifically designed for switching 
inductive loads some extension may be allowed, but then only under specified conditions of collector 
current, base-emitter voltage and emitter-base resistance as stated in the relevant data sheets. 

Power dissipation 

Maximum power dissipation Ptot max is specified in the data sheets for a given mounting base 
temperature. This is usually 25 oc but may be any, much higher temperature. Ptot max applies up to 
the stated temperature; above it deratin!l must be applied. A power derating curve of the form shown 
in Fig. 1a and 1b is given in the data sheets. With it, maximum allowable power dissipation can be 
calculated for any mounting base temperature up to Tj max· 

80 

Ptot 

IWI 

60 

40 

20 

1\. 

~ 

50 

728291 7 

~ 
L'J 

]'.,, 

L\I 
100 150 

T mb 1°c1 

150 ~---------"-'-'0~38 
maximum permissible dissipation 
versus mounting base temperature 

p tot 1-+++-+->--+-~++-+->--+-+++-t-+-l-l 
(%) 

100H-"l-t-t-'H-+++-t-+-H-+++-t-+-H 

50H-+-t+-tH-+++-\-+-H-+++-t-+-H 

Fig. 1 Power derating curve. 

(b) 
o~~~~~~~~~~~~ 

o (a) 100 T mb 1oc1 200 

-
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SOAR j 
Total power dissipation is given by 

Ptot = lcVcE + IBVBE· 

The second term can usually be disregarded, so Ptot"" lcVCE· 
Heat dissipated in the collector-base junction flows through the thermal resistance between junction 
and mounting base, see Fig. 2. 

junction 
mounting 

base 

Ptot-
j Rth j-mb mb 
~-Ptot 

'-~Tj-mb _I 
Tj Tmb 

7289359 

Fig. 2 Heat transport in a transistor with power 
dissipation constant with respect to time. 

By analogy with Ohm's law, under steady-state conditions (d.c. operation). 

For pulsed operation a higher dissipation is permitted, because 

- the junction does not have time to heat up fully unless the pulses are so long as to approximate 
steady-state conditions; 

-- the junction has time wholly or partly to cool down in the interval between pulses, except with very 
high duty factors. 

Analogy with 

Tj-Tmb 
Ptot=~--­

Rth j-mb 
yields 

Tj-Tmb 
PtotM=---

Zth j-mb 
where Ptot M is the total pulsed power and Zth j-mb is the thermal impedance between junction and 
mounting base. Thermal impedance depends on pulse duration tp and duty factor Ii = tp/T. T is the 
pulse period. A family of curves of thermal impedance against pulse duration with duty factor as 
parameter is shown in Fig. 3. 
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l SOAR 

7Z73019.1 

Zth (1): 1) curve 
made to coincide 
with Rth j-mb curve 

pulse duration tp 

Fig. 3 A typical family of Zth j-mb curves for a power transistor. 

In essence, at or below T mb spec there is a fixed limit to Ptot M max; above T mb spec. Ptot M max 
declines linearly with increasing mounting base temperature. As illustrated in Fig. 4, for non-rectangular 
pulses 

•2 
Ptot max · tp ~ I P . tp . . , 

],5 7Z89360 1 

1-+-+-+-+-+-+--+-+--+-+-+-t equivalent +--
1--+-+-+-+-+-+-+-+-1-+-+L /ectangular :::t= 
1--+-+-+-+-+-+-+-+-1-+-'rf. pulse -+-Ptot 

(W) 
~ .I 

171 17 
1/1 l-'1 l' p 

QWl--'-'--'-'~JZJ~~"-"-~L~L~~RLJ....1.....1.!.J~N~~'-=-.._, 
t1 t (µs) 

Fig. 4. 

-
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Second breakdown 

In the forward-biased condition second breakdown is thermally triggered. Consider the chip as a large 
number of elemental transistors in parallel, some of which will have a lower forward voltage drop than 
others. Current will tend to concentrate in these, raising their temperature and further lowering their 
forward voltage drop. Current will concentrate still further, leading to local overheating and eventually 

- to a short circuit between emitter and collector. This effect is dependent of mounting base tempera­
ture, which is related to the average junction temperature. Under reverse-bias conditions, when VcE is 
greater than VcEOmax. the chance of second breakdown is always present. This is a particular hazard 
in timebase and converter applications. 

THE SOAR BOUNDARIES 

The four limits just described form the boundaries of the Safe Operating Area. Figure 5 shows a 
SOAR plotted on a log-log grid. The right-hand boundary is formed by VcEOmax. which extends up 
to a collector current of about 300 mA. Above this point, as le is increased VcE must be reduced to 
prevent second breakdown. 

The upper boundary is formed by ICmax. which extends to where the product of lcmax and VcE 
equals the maximum allowable power dissipation. From this point le must be reduced with increasing 
VcE, thus forming the maximum power dissipation boundary. The maximum power dissipation 
boundary normally intersects the second breakdown boundary at some point. However, for values of 
T mb above T mb spec. Ptot max must be reduced (as shown by the broken line in Fig. 5), so that the 
boundary of maximum power dissipation intersects the second breakdown boundary at a lower point. 
With high values of T mb. the second breakdown boundary may be excluded altogether. 
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l SOAR 

EXTENDING THE SOAR FOR SINGLE-SHOT AND REPETITIVE PULSED OPERATION 

The data sheets for power transistors contain, apart from the d.c. SOAR, a set of curves that apply 
under specific pulse conditions. These will cover some 90% of applications. Jn addition to these, 
SOAR curves can be constructed by the circuit designer for specific operating conditions. The various 
extensions dealt with below will refer to Figs 5, 6 and 7. 

ICM max 

The extent to which the Jc boundary can be extended for pulse operation depends on pulse duration 
and duty factor, the limit being lcMmax. which applies at a duty factor of 0,01 and a pulse length of 
20 ms or less. Together the ICMmax and VCEOmax boundaries form a rectangle that in no circumstance 
should be exceeded. Moreover, the rectangle may be reduced by further restrictions imposed by power 
dissipation and second breakdown. The example shown in Fig. 6 is for an ICM max of 12 A and a 
VcEOmax of 60 V. 

Jc 

(A) 

10 

7Z89357 

lcMmax 
....... 
~ 

le max K 

~ ""'\: 

""\ 
b. 

~ 

VcEOmax 

I I 11 

10 
VcE (V) 

Fig. 6 Maximum collector current and 
collector-emitter voltage boundaries. 
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Ptot max 
The Ptot max boundary given in the data sheet usually applies to: 

T mb = 25 oc; Ii = 0,01 and tp = a range of values, say, 5 µs to 2 ms. 

For any deviations from these values a new Ptot max boundary must be constructed. 
From 

p Tj max -Tmb 
tot Mmax = Z 

th j-mb 

Tj max is stated in the data sheets; Zth j-mb can be read from the curve, similar to Fig. 3, also given in 
the data sheets. Thus Ptot Mmax can be calculated and an appropriate boundary can be drawn in the 
SOAR curve parallel to the Ptot max line. An example will illustrate this. Assume: 

Tj max= 150 °c; T mb = 80 oc; tp = 0,2 ms and li = 0, 1. 

From Fig. 7, Zth j-mb = 0,5 K/W for the given values of tp and 6. 

150-80 
Ptot Mmax = = 140 W. 

0,5 

Thus from an arbitrary point (say 7 A, 20 V) we can draw a line para I lei to the Ptot max line 
(see Fig. 6). 

Zth j-mb 1---+-+-+-++++++---t-+-+-<'++H+---<-->-+-++<+++---+--+-+-+++++<----+---+--+-+->-++-<+--+-+--++++++< 
(K/W)1---+---H1-+++-H+~+-++++++*--~1-+-H-+++++--+-+-~-+1+1---+--+-1-++!+++~+-+-+-+++~ 

8=1+-+-++++11--+--+-l-HH-H+--+-+++++++1---+--+-+-1-++H+--+-1--++.j-j+1+-+--4Rhi-mb 

21'.=+:~:tmt=t:~:tmt=t:~:t:mt=t:~:t:mt=4i--~~m;:;~;S11:12';;t:~l~1 
J.,..o-' """' 11 

1-01 

·o.s 

I" 

~ 
i.;:: 

c:.2:: ~ t-o.1 ~ r--"'1 
c?:·'6"01 .... 

0 pi' 
10-5 10-4 10-3 10-2 10-1 tp (s) 10 

Fig. 7 Transient thermal impedance for example. 
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l 80131 

SILICON PLANAR EPITAXIAL POWER TRANSISTOR 

N-P-N transistor in 'l SOT-32 plastic envelope for general purpose, medium pow8r dµµli(;dtions. P-N-F 
complement is 80132. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T mb = 60 °c 

Junction temperature 

D.C. current gain 
lc=0,5A;VcE=12V 

Transition frequency at f = 35 MHz 
le= 0,25 A; VcE = 5 v 

MECHANICAL DATA 

Fig. 1 T0-126 (SOT-32). 

Collector connected 
to metal part of 
mounting surface. 

a 
max -12,71._ 

r 
---1 

I 
r 
r 

l.-12 

_JI_ 
0,5 

See also chapters Mounting instructions and Accessories. 

+ 
3,2 
3,0 

+ 

Vcso 

Vern 

lcM 

Ptot 

Tj 

hf E 

fT 

I._ 7,8 max ,..I 

max. 70 v 
max. 45 v 
max. 6 A 

max. 15 w 
max. 150 oc 

> 40 

> 60 MHz 

Dimensions in mm 

3~~ 
11,1 
max 

15,3 
min 

e c' b'_j 
0,88_.ll-.' 
max _.I I.,._. 

7Z59324.2 

12,291 

(1) Within this region the cross-section of the leads is uncontrolled. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Collector-base voltage (open emitter) Vcso max. 70 v 
Collector-emitter voltage (open base) Vern max. 45 v 
Emitter-base voltage (open collector) VEBQ max. 6 v 
Collector current (d.c.) le max. 3 A 

Collector current (peak value) ICM max. 6 A 

Base current (peak value) lsM max. 0,5 A 

Reverse base current (peak value) -lsM max. 0,5 A 

Total power dissipation up to T mb = 60 oc Ptot max. 15 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 °c 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 6 K/W 
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Silicon planar epitaxial power transistor l 80131 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Co 11 ector cut-off current 
IE=O;Vcs=50V lcso < 5 µA 

IE= O; Vcs = 50 V; Tj = 150 oc 'cso < 500 µA 

Emitter cut-off current 
l(; :-: 0, Vt:~ --5 V 'mo <: 5 µA 

Saturation voltages 
le= 0,5 A: lg= 50 rnA VeEsat < 0,3 v 

VgEsat < 1,2 v 
lc=2A; lg=200mA VeEsat < 0,7 v 

VsEsat < 1,5 v 
D.e. current gain 

le= 0,5 A; VcE =· 12 v hFE > 40 

lc=2A;VeE=1V hFE > 20 

Collector capacitance at f = ·1 MHz 
IE= le= O; Veg= 5 v Cc < 60 pF 

Transition frequency at f = 35 MHz 
le= 0,25 A; VcE = 5 V; Tamb = 25 oc fT > 60 MHz 

D.C. current gain ratio of the 
complementary pairs 
'c = 0,5 A; VcE = 12 v hFE11hFE2 < 1,2 
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BD131 J 
D5110A 

10 1----1------l-1---1 Tmb ~so•c 

1----1------1--1--1---r~..=d;....,:E,;..O::::·.::.;Ol'---+--+-~ Pulse 
l---+-...,.-+-l--lo-l-1-1-i~-~ .. ~-.i.-~.+-1 width= 

I CM 
(Al 

~ ~ 10,us 

t:::::=t=t::::t=e±±~f'.:~~~11=..i'lSUT~iJ~r~T 
Icmax ~~ 

(1~\ 
1.0 1----1-----+-1--~--l-~~-'~-~"""["~w-.;11.1-1>-l-+4 ....... -l 

I -1---1-.+-+...!4------'~~, .... ~4.-1~,~....., 500 )J s 

1.0 10 

~ ~ T 

(2) ':\-;\ ~~~ 
-~L~ 2.0ms 

45 100 
Vce!Vl 

Fig. 2 Safe Operating ARea with the transistor forward biased. 

Region of permissible d.c. operation. 

11 Permissible extension for repetitive pulse operation. 

(1 l Ptot max and Ppeak max lines. 

(2) Second breakdown limits (independent of temperature). 



Silicon planar epitaxial power transistor l ...... __ s_o_1_3_1 __ 

Ve ER - - -----+----4 
max -1--7=+--- _ ~=- Ic :'.% 10 m A mm--- --- _-

- - --- R9:%1 Okll -- - - ___ _ 
( V) ~----- -·----+--_j--l----l- --- -- TTlnr--- - - - - --

- -l- --l-
· .-- . I 

- - -- -· _j __ j 

801- . ··-1-- -j 

-- +- -1-+ 
70 1- - +-- l-11 

- --l 

When the emitter is common, a value of 1 Il 
'should be used in calculation of RB/ RE 

- - - r-·--

- I -
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- j 1-
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Fig. 3 Maximum allowable collector-emitter voltage as a function of base-emitter resistance. 
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Fig. 4 Pulse power rating chart. 
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80131 J 
7Z72004.1 

5.----.,.----.-.-..,........T"TT"lr----.,.----.-.-..,........T"TT"r----.,.----.-.-"T""T""TTT"r----r----i---r-'"T""'T'"T"l'T1 

Ii= 0,01 

31----+--+-+-~~~0~,1++-_l-\-l--+--+-+-+++-t+~-i--i-+-t-++t-H-~+-+-t-+-t-++tl 
I\ ' 

Fig. 5 S.B. voltage multiplying factor at the lcmax level. 
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10-5 

Fig. 6 S.B. current multiplying factor at the VcEOmax level. 

46 April 1979 



Silicon planar epitaxial power transistor 80131 
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Fig. 7 Collector-base current (open emitter) as a function of the junction temperature. 
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Silicon planar epitaxial power transistor l ...... __ s_o_1_3_1 __ 
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l BD132 

SILICON PLANAR EPITAXIAL POWER TRANSISTOR 

P-N-P transistor in a SOT-32 µl<Jstic enveiope tor general purpose, medium power applications. N-P-N 
complement is BD131. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T mb = 60 °c 

Junction temperature 

D.C. current gain 
-le= 0,5 A; -VcE = 12 v 

Transition frequency at f = 35 MHz 
-le= 0,25 A; -VcE = 5 v 

--------

MECHANICAL DATA 

Fig. 1 T0-126 (SOT32) 

Collector connected 
to metal part of 
mounting surface. 

a 
max _.12,71._ 

JI ... 
0,5 

See also chapters Mounting instructions and Accessories. 

--~~~~--~~ 

-Vcso max. 45 v 
-Vern max. 45 v 
-lcM max. 6 A 

Ptot max. 15 w 
T-

J max. 150 oc 

hFE > 40 

fT > 60 MHz 

Dimensions in mm 

• 3,2 
3,0 

t 

1-- 7,8 max --1 

_Th_~ 
y 11,1 

1 

max 

~---l 
I 

15,3 
min 

e c ' b .,.·--------" i 
O,BB __ J [._ , , 
max _.I 1--

7ZS9324..2 

J2,29J 

( 1) With in th is region the cross-section of the leads is uncontrolled. 
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BD132 J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) -Vcso max. 45 v 
Collector-emitter voltage (open base) -Vern max. 45 v 
Emitter-base voltage (open collector) -VEBO max. 4 v 
Collector current (d.c.) -le max. 3 A 

Collector current (peak value) -lcM max. 6 A 

Base current (peak value) -IBM max. 0,5 A 

Reverse base current (peak value) +IBM max. 0,5 A 

Total power dissipation up to T mb = 60 oc Ptot max. 15 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 6 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE=O;-Vcs=40V -lcso < 5 µA 

IE= O;-Vcs = 40 V; Tj = 150 oc -lcso < 500 µA 

Emitter cut-off current 
le= O; -VEB = 3 V -IEBO < 5 µA 

Saturation voltages 
-le= 0,5 A; -Is= 50 mA -VcEsat < 0,3 v 

-VsEsat < 1,2 v 
-le= 2 A; -Is= 200 mA -VcEsat < 0,7 v 

-VsEsat < 1,5 v 
D.C. current gain 

-le= 0,5 A; -VcE = 12 v hf E > 40 

-!c=2A;-VcE=1V hfE > 20 

Transition frequency at f = 35 MHz 
-le= 0,25 A; -VcE = 5 V; Tamb = 25 °c fT > 60 MHz 

D.C. current gain ratio 
of the complementary pairs 
-le= 500 mA; -VcE = 12 V hf E 1 /hF E2 < 1,2 
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Silicon planar epitaxial power transistor l ____ s_o_13_2 __ _ 

D5224A 

10 1----+----+-t-i Tmb ~so•c 

1-----11---+---+-+~..-rd;,..:s;r-=-:o."'Ol'---+--+--+--4 Pulse 
~--+--+-+-1-+•++t----"'"~--+--.,..+----! width= 

-IcM 
(A) 

~ ' 10µs 
1:=:::::+::::i:::+:::t:::~~~~~~ll~_;~~~u;-~1b~~JJ!rrisl 
-Icmax ~ ~~'h. 

1.0 10 45 100 
-VcE(V) 

Fig. 2 Safe Operating ARea with the transistor forward biased. 

Region of permissible d.c. operation. 

11 Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 

(2) Second breakdown limits (independent of temperature). 

( .,,;11979 

I 
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BD132 J 
7272004 1 

s~~~~~~I~--..--..--.-.................... ~.....--.--..-.-~,-,.-__,r--i,......,....,-,-~ 
8 = 0,01 

31--~l---l-~~~0~,1;++-~.:\+--+-+-++++++-~-i--+-t-+++t+t-~-+-+-+++++H 
N \ 

2'"- 1-h 0,2 

Fig. 3 S.B. voltage multiplying factor at the -lcmax level. 

7272005 1 

~o = 0,01 

0,1 ~ 

Fig. 4 S.B. current multiplying factor at the --VcEOmax level. 
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Silicon planar epitaxial power transistor l ____ s_o_13_2 __ _ 

102~~~~tl~~~~~~~~~t§~~~tl~~~~r-~r=:i--~=7lzl12_oo_J~.1 
zth j-mb l---+-++-+-++1-.._-+-+-+-!~f++--H-+1+++1+--+-+-++MH+t-+--1 JLIL 
( K/W) l---l---+-1-l-l-U-U---.+-1-1-U.+J..1.1---l--i---l-l-.\-W>J..----l---l--l-++·H+I-- +-- ---1 t p I..- I 5 = !£ 

+-T-+ T 

~0,1 

1--- 0,01 +~fl---f--l-+-+++l.+l---1H-+-H+1-1J.--+--e-++H+++--+--H-++++-H---+--+-H-i+tt1 
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10-5 
tp ( s) 10 

Fig. 5 Pulse power rating chart. 
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Fig. 6 D.C. current gain. 
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Fig. 7 D.C. current gain ratio. 



Silicon planar epitaxial power transistor l 80132 
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Fig. 8 Collector-base current (open emitter) as a function of the junction temperature. 
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__ J BD135 
80137 
80139 

SILICON PLANAR EPITAXIAL POWER TRANSISTORS 

General purpcse n p n transistors 1n SOT·32 p:astic env·elope, 1ecomrnerided for driver stages in hi-fi 
amplifiers and television circuits. 
The 80136, 80138 and 80140are complementary to the 80135, 80137 and 80139 respectively. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-emitter voltage (Rse = 1 k.l"l.) 

Collector current (peak value) 

Vcso max. 

E3_[lj_?~ BD137 80139 

45 60 100 v 

Total power dissipation up to T mb •0 70 oc 

Junction temperature 

O.C. current gain 
le= 150 mA; VcE = 2 V 

Transition frequency 
le= 50 mA; VcE = 5 V 

Vern max. 

Vern max. 

lc1111 max. 

Ptot max. 

Tj max. 

hFE 
> 
< 

fr typ. 

45 

I 

60 80 v 
45 60 100 v 
2,0 2,0 2,0 A 

8 8 8 w 
150 150 150 oc 

40 40 40 
250 250 250 

250 250 250 MHz 
·-----.. ---~------ ---- ------

MECHANICAL DATA 

Fig. 1 T0-126 (SOT-32). 

Collector connected 
to metal part of 
mounting surface. a 

max ...12,11 ... 

JI.._ 
0,5 

,--'l,8max-, 

t,-.• ~---ID---;--ii· 3~-1 3,- - • .. _j I 
J,Q I 
--------' 11,1 
+ 

1 

max 
' l 

L......--'--------'----1 
15,3 
min 

e c b' ___ i 
o,as-.// .. ! 
max :..J I ... 

~ 
(1) Within this region the cross-section of the leads is uncontrolled. 

See also chapters Mounting instructions and Accessories. 

Dimensions in mm 

-
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80135 
80137 
80139 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

---

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-emitter voltage (RBE = 1 k.11) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T mb = 70 °C 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

From junction to mounting base 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE=O;Vcs=30V 
IE= O; Vcs = 30 V; Tj = 125 oc 

Emitter cut-off current 
le= 0; VEB = 5 V 

Base-emitter voltage 
lc=500mA;VcE=2V 

Saturation voltage 
le= 500 mA; Is= 50 mA 

D.C. current gain 
Jc= 5 mA; VcE = 2 V 

lc=150mA;VcE=2V 
BDxxx 
BDxxx-6 
BDxxx-10 
BDxxx-16 
Jc= 500 rnA; VcE = 2 V 

Transition frequency at f = 35 MHz 
le= 50 mA; VcE = 5 V 

D.C. current gain ratio of matched pairs 
80135/8013~ BD137/BD13~ BD139/BD140 
lie\= 150 mA; IVcEI = 2 V 

60 Octob"' 1985 I , 

Vcso 

VcEO 

VcER 

VEBO 

ic 

ICM 

Ptot 

Tstg 

Tj 

Rth j-a 

Rth j-mb 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

BD135 BD137 BD139 

45 60 100 v 
45 60 BO V 

45 60 100 v 
5 5 5 v 

1,5 1,5 1,5 A 

2,0 3-B_~ A 

8 w 
-65 to +150 oc 

icso 
icso 

IEBO 

VBE 

VcEsat 

hFE 

hFE 
hFE 
hFE 
hFE 
hFE 

fT 

hFE1/hFE2 

< 
< 

< 

< 

< 

> 

> 

150 

100 

10 

oc 

K/W 

K/W 

100 nA 
10 µA 

10 µA 

1 v 

0,5 v 

25 

40 to 250 
40 to 100 
63 to 160 

100 to 250 
25 

typ. 250 MHz 

typ. 1,3 
< 1,6 



Silicon planar epitaxial power transistors 

10~~~~~~~~~~--~-~~~~7~Z6=2~11~42 
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lcMmax 
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I • = o.01 I I I 

d.c. 
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Ci Ci 
J_"' "' 

10 
VcE IV) 

Fig. 2 Safe Operating Area with the transistor forward biased. 

Region of permissible d.c. operation 
11 Permissible extension for repetitive pulse operation 

(1) Ptot max line 
(2) Second breakdown limit (independent of temperature) 
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80135 
80137 
B0139 

'c 
(Al 

10 7262126 2 

1----+--t---+--+-+--+-+--<H----+---+--+--+--t 80139 

lcMmax 
o= 0,01 

lcmax ~\~I\ 

10-1 t-- 'c 
f-- (mA) 
t--
t-- I 
t-- 4 

200 
L~ 

500 
lms 

t--

t-- 2 
I\ d.c. 

t-- rn 
0 

60 BO 100 
VcE (VI 

"' 

10-2,________,____.J l~l ll~lll ~~} 
1 10 VcE(VI 102 

Fig. 3 Safe Operating Area with the transistor forward biased. 

I Region of permissible d.c. operation 
11 Permissible extension for repetitive pulsed operation 
Ill Repetitive pulse operation in this region is allowable, 

provided RsE.;;; 1 kn 

( 1) Ptot max line 
(2) Second breakdown limit (independent of temperature) 
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Silicon planar epitaxial power transistors 

100 

Ptot max 
(%) 

75 

Fig. 4. 50 

25 

0 

0 50 

7Z66819 1 

~ 
~ 

' 
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~ 
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~ 
~ 

~ 
100 150 

10-3 

Fig. 5. 

Tmb (OC) 

L ~g~~~ 80139 
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80135 
80137 
80139 

My 

7Z629651 

S.B. voltage multiplying factor at the le max level ~-++++-1--i---+--l--l-HH+I 

T -~ 0,33 -._ "~ 

0,50 --i--~ 

1 ~~0~,7l5~~~~~~~~~1"-~~~I-..~~~~~~~~~~~~~~ 
10-6 10··5 10- 4 10-3 tp (s) 10- 2 

Fig. 6. 
7Z62966 1 

S.B. current multiplying factor at the VcEOmax level (45V) !---+- BD135 

··---+--+-+-1-+-+++4----+---1--1-~+~~-_,_--+-+--+-+-++++----+--+-+_,_f-HH-l 

L__..l___l_.j_-l--++~'----+---1-- -+-+-hl-+-1----+--1-+-4·+-++-H---'----1--+-1-f-H-1-! 

0,50 ~'Fi-~ 
0,75 ~f,..J 

io·4 

Fig. 7. 
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Silicon planar epitaxial power transistors 
80135 
80137 
80139 

7262967 1 

S.B. current multiplying factor at the VcEOmax level (60V) 1--t-1 BD137 

0.24 0,~2.,! 10,01 
0,10 ,-..,._ ~ 

10 t--- -
~ 

1-0,20 ::s& 
I ~ 

1 J_ 

10-6 10-4 

Fig. 8. 

( ) 10-2 tp s 

7Z62968 1 

S.B. current multiplying factor at the V CEO max level (80 V) J---+-i BD139 

t-0,20 

0,33 

0,50 

0,75 

0,02 6 = 0,01 

10-4 

Fig. 9. 
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1 

~ 
i.-

66 September 1972 

7ZIOll 45 

VcE=2V 
Tj = 25°C 

max le 
.....i 
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~ 
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ll 

10 102 Ie(mA) 103 

Fig. 10. 

7ZI0441 

typical behaviour of d.c. current gain versus collector current 

J_ 

VcE=2V 
lj =25°C 

i--- b.._ ._.., 
::s 

.l 

~ 

~ 

~ 

10 le (mA) 104 

Fig. 11. 



Silicon planar epitaxial power transistors 

t-+-+--t-+-1 Tj = 2 5 ° c t---+--T--i--++-+-t-+-+---t 

VBEsatr- -+-++--typical t---+---+--t---+--+--t---t--+--t---i 

(V) values 

0,5 t-+--+--+--+--+--+--+--+--+--+--+--+--+-+--+-+-+--+-+-1 

t-+-+--t-+-t--J-+-+r+--+-+--t-+-+--t-+-+-t--1 

Fig. 12. 

V CE sat t-+-+--+-+-1 Tj = 2 5 o C 1--+-+--<-+--+--+--+--+-+---1 

(V) typical 
values 

1--+-+--+-+-+--+-+-+--+-+-+--,___1---1---Jjc I I 6 = 20 

41-+-+--+-+-+--+-+-+--+-+-+--+-+-t-tt-"T"~r-r-1 

~ 

lL 

IL 

v 
.12 10-1--+-t-

Ic (Al 2 

Fig. 14. 

80135 
80137 
80139 

1------+--+--1-++-+++1----+--+--1-++-H V CE = 5 V 
fT f = 35MHz 

I M Hz ) t---+---+--r+.-+++1---+--+--H-++1 1j = 2 5 o C 

3Q0t----+--+--H-+-+++l----+--+-->-++++.+;l----+--+--H 

\ 
tyPl 

2001---+--+--t-+++t+l---t+-+--r++~I----+---+--~ 

100 f---+--+-+-Hll'H-f+---+---+--+-H-++++---+---+--H 

v 
o~~~~~~~~~~~~--+-~ 

1 10 10 2 le (mA) 

600 

Ic 
(mA ) 

400 

200 

0 
0 

typ 

Fig. 13. 

7ZI0646 

VcE=2 V 1-H 
~ =25°C 1---1---

I 

H P"n\lx Vse 

f 
VsE (V) 2 

Fig. 15. 
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80136 
80138 
80140 

SILICON PLANAR EPITAXIAL POWER TRANSISTORS 

General purpose p-n-p transistors in SOT-32 plastic envelope, recommended for drive1 stages in hi-fi 
amplifiers and television circuits. 
The 8D135, 8D137 and 8D139 are complementary to the 8D136, 8D138 and 8D140 respectively. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Coilector-emitter voltage (open base) 

Collector-emitter voltage (RsE = 1 krl) 

Collector current (peak value) 

Total power dissipation up to T mb = 70 oc 

Junction temperature 

D.C. current gain 
-le= 150 mA; -VcE = 2 V 

Transition frequency 
-le= 50 mA; -VcE = 5 V 

MECHANICAL DATA 

Fig. 1 T0-126 (SOT-32). 

Collector connected 
to metal part of 
mounting surface a 

-Vc8o max. 

-Vern max. 

--Vern max. 

-ICM max. 

Ptot max. 

Tj max. 

> hFE < 

fT typ. 

max _,..12,71._ 

Jill136 

45 

45 

45 

2,0 

8 

150 

40 
250 

75 

'Tl~D140 60 100 v 
60 80 v 
60 100 v 

2,0 2,0 A 

8 8 w 
150 150 oc 

40 40 
250 250 

75 75 MHz 

Dimensions in mm 

15,3 
min 

11 ... , 
e c b' __ i 

J_ 
0,5 

0,BB __ ll.._ · 
max ~ I.._ 

~ 

(1) Within this region the cross-section of the leads is uncontrolled. 

See also chapters Mounting instructions and Accessories. 

7259324.2 

--
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80136 
80138 
80140 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

--

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-emitter voltage (RBE = 1 kn) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T mb = 70 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

From junction to mounting base 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE=0;-Vcs=30V 
IE= O;-Vcs = 30V; Tj = 125 oc 

Emitter cut-off current 
IC'= O; -VEB = 5 V 

Base-emitter voltage 
-le= 500 mA; -VcE = 2 V 

Saturation voltage 
-le= 500 mA; -Is= 50 mA 

O.C. current gain 
-le= 5 mA; -VcE = 2 V 
-le= 150 mA; -VcE = 2 V 
BOxxx 
BDxxx-06 
BOxxx-10 
BOxxx-16 
-le= 500 mA; -VCE = 2 V 

Transition frequency at f = 35 MHz 
-le= 50 mA; -VcE = 5 V 

-Vcso 

-VcEO 

-VCER 

-VEBO 

-le 

-lcM 

Ptot 

T stg 

Tj 

Rth j-a 

Rth j·mb 

O.C. current gain ratio of matched pairs 
80135/80136; 80137/80138; BD139/B0140 
lie\= 150 mA; \VcEI = 2 V 

70 October 1985 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

80136 80138 80140 

45 60 100 v 
45 60 80 v 
45 60 100 v 

5 5 5 v 
1,5 1,5 1,5 A 

2,0 ~~A 
8 w 

-65 to+150 oc 

150 oc 

100 K/W 

10 K/W 

-lcso < 100 nA 
-lcso < 10 µA 

-IEBO < 10 µA 

-VEB < 1 v 

-VcEsat < 0,5 v 

hFE > 25 

hFE 40 to 250 
hFE 40 to 100 
hFE 63 to 160 
hFE 100to 250 
hFE > 25 

fT typ. 75 MHz 

hFE1/hFE2 
typ. 1,3 
< 1,6 



Silicon planar epitaxial power transistors 

7Z62114.2A 
10~-~-~~~~~~--~-~~~~-~ 

f------4--+---4---4-++-+-+-+---+--+--+-+--I BD 136 
f------4--+--i--i-+-+-t-+-t---+--+--+-+·-1 BD 138 

-le 
IAI 

10-1 

10-2 

lcMmax 

1 

I I I 0 • 0.01 I I I I 

d.c. 

"' "' "' !'.? 
Q " "' "' .1 

10 -VcE IV) 

Fig. 2 Safe Operating Area with the transistor forward biased. 

Region of permissible d.c. operation 
11 Permissible extension for repetitive pulse operation 

(1) Ptot max line 
(2) Second breakdown limit (independent of.temperature) 

10' 

80136 
80138 
80140 

-
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80136 
80138 
80140 

10 7262126 2A 

r---r-----t--11--1--t--+-<e-+-i-----+--+---t---t--1 BD 140 

-le 
IA) 

10-1 

-lcMmax 
I 5 = 0.01 

-lcmax 

f------+--+---+--+--+-+ 111 is: ::s:s:: ::sf3: is: 

t-- -le 
f-- (mA) 
t--
t-- I 
t-- 4 

t--

f-- 2 

t-- III 
0 

rs:i::srs: J 
1. 500 

[\ 1 ms 

60 BO 100 
-VcE IV) 

10- 2 '---'-----'J J__,__.__J J--'----'--'-L-llll..___.____,_~; 
, 10 -VcE 1v1 10' 

Fig. 3 ·~afe Ope~ating Are~ with the transistorforward biased. 

I Region of permissible d.c. operation 
11 Permissible extension for repetitive pulse operation 
111 Repetitive pulse operation in this region is allowable, 

provided RsE,,;;; 1 kn 

( 1) Ptot max line 
(2) Second breakdown limit (independent of temperature) 
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Silicon planar epitaxial power transistors 
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80140 
80138 

7Z629651 

S .B. voltage multiplying factor at the le max level 1-++++++---+---t-+--+-+-++H 

My 

0,50 ~ 

1 ~0~,~7i5~~~~~~~~....,~t-i~f-ol~~~~~~~~~~~~~~~~ 
10-6 10-5 10- 4 10-3 tp (s) 10- 2 

Fig. 6. 
1Z62966A 

S.B. current multiplying factor at the -V CEO max level (45 V) 1----1-i BD136 

0,05 o 02 o = O,Ql 
H ~· .,,~ 

0,10 . ' 

lO~~~~~m!E!J!ll ~ 
r--0,20 ....., ~ 

~~ 

0,50 ~~~ 
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Silicon planar epitaxial power transistors 
80136 
80138 
80140 

7Z62967A 

S.B. current multiplying factor at the -VcEOmax level (60V) i---t--1 BD138 

10-4 

Fig. 8. 

10-3 ( ) tp s 

7Z62968A 

S.B. current multiplying factor at the -VcEOmax level (80V) t--+-i BD140 

I 

t----+--+-+-+-+-+-tt+--t---+--+-+-+++1+---+--11--t-+++++1--r-·~~-·-

t----+--+-+-+-+-+-tt+---t---t-+-+-+++t+---+--11--t-+++++t--+--f--t-·· -H 
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~051 ~ 
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Fig. 9. 
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Silicon planar epitaxial power transistors 

1---+--+-+-+-< Tj = 2 5° c l-+-t-11-+-+-+-+-+-+-J 
- VcEsat typical t-t--t-1r-+--+-+-+--+-+-< 

(V) values 

4t-+-t-+-+--+-+-+--+-+-+--+-+-+--+--+-+--+--+-+-~ 
t-t--+-+-+--+-+-+--+-+-+--+-+-+--+-tic II B = 20 

IL 

2t-+-t-+-+--+-+-+--+-+-+--+-~~+-+-+-+-+-+-+-t 

600 

-le 
(mA ) 

400 

200 

0 
0 

lli lLl 10-+++-! 

Fig. 12. 

7Z106La.7 

-VcE=2 V I-+-
lj = 25°C I-+-

typ H Jm~x-VsE 

d 
IL 

IL 
-VBE (V) 2 

Fig. 14. 
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Fig. 13. 
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N 
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1,5 ....-T--.-,..-.,..--.-,-,---,-,..-.,..--,-,..-.,..--.-,-,--;''-=-Z;.::.10 4'T'5C:.4 
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BE sat typical 
(V) values 
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Fig. 15. 
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80201 
80203 

SILICON EPITAXIAL-BASE POWER TRANSISTORS 

N-P-N transistors in a plastic envelope. With their p-n-p complements 8D202 and 8D204 they are 
primarily intended for use in hi-fi equipment delivering an output of 15 to 25 W into a 4 nor 8 n load. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 oc 

Cut-off frequency 
le= 0,3 A; VcE = 3 v 

MECHANICAL DATA 

Fig. 1 T0-220. 

Collector connected 
to mounting base. 

2 

: i : L__t __ J 

·-EQ •-IC<n:::::rl:;:::;=;~_i_ 
3,5 max t 

not tinned ~~x [ 

3 + 1,3 ~I ·I --t 12,7 
ma>c min 
12xi I 

2 3 t 
j _.[i.!:-0,9max (3xl 

2,54 2,54 

Vern 

le 

Ptot 

fhfe 

See also chapters Mounting Instructions and Accessories. 

BD201 BD203 

max. 45 60 v 
max. 8 8 A 

max. 60 60 w 

> 25 25 kHz 

Dimensions in mm 

-- 45 I max -,-- + 
1,3-+-

-
H 

5,9 
min -

I ' I 
I 

J 

-Jl.-o,s 
4--24 

7Z65872.4 

I 
15 ,8 

ax m 

l 

-

October 1985 79 



80201 
80203 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD201 BD203 

Collector-base voltage {open emitter) Vcso max. 60 60 v 
Collector-emitter voltage {open base) VcEO max. 45 60 v 
Emitter-base voltage {open collector) VEBO max. 5 5 v 
Collector current {d.c.) le max. 8 A 

Collector current {peak value, tp.;;;; 10 ms) ICM max. 12 A 

Collector current {non-repetitive peak 
value, tp .;;;; 2 ms) icsM max. 25 A 

Base current {d.c.) Is max. 3 A 

Total power dissipation up to T mb = 25 oc Ptot max. 60 w 
Storage temperature Tstg -65to+150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 2,08 K/W 

From junction to ambient in free air Rthj-a 70 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
Is= 0; VcE = 30 v lcEO < mA 

IE= O; Vcs = 40 V; Tj = 150 oc lcso < mA 

Emitter cut-off current 
le= O; VEB = 5 V IEBO < 5 mA 

Base-emitter voltage* 
le= 3 A; VcE = 2 v VBE < 1,5 v 

Knee voltage* 
le= 3 A; Is= value for which 

le= 3,3 A at VcE = 2 V VcEK typ. v 
Saturation voltage* 

IC = 3 A; I B = 0,3 A VcEsat < 1 v 
lc=6A;1 6 =0,6A VcEsat < 1,5 v 

VsEsat < 2 v 
D.C. current gain* 

BD201; le= 3 A; VcE = 2 v hFE > 30 

BD203; le= 2 A; VcE = 2 v hFE > 30 

lc=1A;VcE=2V hFE > 30 

Cut-off frequency 
le= 0,3 A; VcE = 3 v fhfe > 25 kHz 

* Measured under pulse conditions: tp < 300 µs, 6 < 2%. 

80 November 1980 



Silicon epitaxial-base power transistors 

Trar.sition frequency at f = 1 MHz 
lc=0,3A;VcE=3V 

D.C. current gain ratio of matched 
complementary pairs 
lc=1A;VcE=2V 

Forward bias second breakdown 
collector current 
VcE - 40 V; tp = 0, 1 s; Tamb = 25 oc 

Switching times 
Icon= 2 A; Ison= -lsoff = 0,2 A 
Turn-on time 
Turn-off time 

t, ... -- 7Z77499.5 

90% ------ - 1son 
Is 

10% ~=;.;r------11--~---

- - 1sotf 

90% 

le 

10% 

Fig. 2 Switching time waveforms. 

80201 
80203 

fT > 7 MHz 

hFE11hFE2 < 2,5 

l(SB) > 1,5 A 

ton < µs 

to ff < 4 µs 

v~1-JL ~__,--,__~__i._i 

--1 '- tp I 
-- T --

7Z78131 

Fig. 3 Switching times test circuit. 

V1M= 15 V R3 22 n 
Vee= 20 V R4 10 n 
v88 = -4 v tr= tf .;; 15 ns 
R1 tp 20 µs 
R2 = 33 n T = 500 µs 

October 1985 81 



80201 
80203 

le 
(A) 

10 

10-1 

82 November 1980 

7262023 3 

1cMmax 
o = O,Q1 tp = 

~ ::sJ 0, 1 ms 

~ ~ II 
1cmax :s:: C\: TT 

I': ,..__ 

""" 
0,5 

"\. " N 

~ ~ 1\ I (1) rs: N(2l 

t ! 
f\: ~ N 10 

d.c. 

!----

BD201--i 
t---- !---' 

r2r~ 
1 10 VcE(V) 

Fig. 4 Safe Operating ARea, T mb.;;; 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 



Silicon epitaxial-base power transistors 80201 
80203 

1-----------t---+-++-H-H+------t----+--+-++++++---·j----j--t--f++Ht---~t----t---t-·H+m 

Z th j-- mb 1-------t----t--++-f+H+------+--·--+-++-f-++++- --·-+--+-+-++~--f--+-t 
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Mv 

-·+---.+--j-+++++--- t--+ -
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1--------+----+--~++-H~ t---t--­
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Fig. 5 Pulse power rating chart. 

S.B. voltage multiplying factor at the Icmax level 

10-4 tp (s) 10-2 

Fig. 6 S.B. voltage multiplying factor at the lcmax level. 
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80201 
80203 
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I--+ 0,2 

Fig. 7 S.B. current multiplying factor at the V CEO max level. 
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Silicon epitaxial-base power transistors 80201 
80203 
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Fig. 9 Collector current as a function of base current. VcE = 2 V; Tj = 25 oc. 
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Silicon epitaxial-base power transistors 80201 
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80202 
80204 

SILICON EPITAXIAL-BASE POWER TRANSISTORS 

P-N-P transistors in a plastic envelope. With their n-p-n complements BD201 and BD203 they are 
primarily intended for use in hi-fi equipment delivering an output of 15 to 25 W into a 4 n or 8 n load. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 °c 
Cut-off frequency 

-le= 0,3 A; -VcE = 3 v 

MECHANICAL DATA 

Fig. 1 T0-220. 

Collector connected 
to mounting base. 

2 

'-© 3 

I i \ L __ t-__ J 

j _.[i!:-0,9max (3x) 
2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

80202 80204 

-Vern max. 45 60 v 
-le max. 8 8 A 

Ptot max. 60 60 w 

fhfe > 25 25 kHz 

Dimensions in mm 

--,~~·5x._ 
1,3--+- 1- • 

- 5,9 i 
min 

: . + 15,8 

J T 

-..11.-o,s 
- +-2,4 

7Z65672.4 -
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80202 
80204 

RATINGS 

Limiting values in accordance with the Absolute Maximum System {IEC 134) 

80202 80204 

Collector-base voltage {open emitter) -Vcso max. 60 60 

Collector-emitter voltage {open base) -Vern max. 45 60 

Emitter-base voltage (open collector) -VEBO max. 5 5 ----
Collector current (d.c.) -Jc max. 8 

Collector current {peak value, tp,;;;; 10 ms) -lcM max. 12 

Collector current {non-repetitive peak 
value, tp ,;;;; 2 ms) -lcsM max. 25 

Base current (d.c.) -Is max. 3 

Jotal power dissipation up to T mb = 25 oc Ptot max. 60 

Storage temperature Tstg -65 to+ 150 

Junction temperature Tj max. 150 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 2,08 

From junction to ambient in free air Rth j-a 70 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
ls=O;-VcE=30V -lcEO < 
IE= O; -Vcs = 40 V; Tj = 150 oc -lcso < 

Emitter cut-off current 
le= O; -VEB = 5 V -IEBO < 5 

Collector-emitter breakdown voltage 
le= 0,2 A; 19 = 0 80202 -V(BR)CEO > 45 
le= 0,2 A; 18 = o BD204 -V(BR)CEO > 60 

Base-emitter voltage * 
-lc=3A;-VeE=2V -VsE < 1,5 

Knee voltage * 
-le= 3 A; -ls= value at which 
-le= 3,3 A at -VcE = 2 V -VcEK typ. 

Saturation voltages* 
-le= 3 A; -Is= 0,3 A -VcEsat < 1 

-le= 6 A; -Is= 0,6 A -VcEsat < 1,5 
-VsEsat < 2 

o.e. current gain* 
-lc=3A;-VcE =2V BD202 hFE > 30 
-le= 2 A;-VcE = 2.V BD204 hFE > 30 
-le= 1 A; -VcE = 2 v hFE > 30 

* Measured under pulse conditions: tp < 300 µs, 6 < 2%. 

90 December 1980 
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Silicon epitaxial-base power transistors 

Cut-off frequency 
-le= 0,3 A;-VcE = 3 v 

Transition frequency at f = 1 MHz 
-le= 0,3 A; -VcE = 3 v 

D.C. current gain ratio of matched complementary pairs 
-lc=1A;-VcE=2V 

Forward bias second breakdown collector current 
VcE=40V;tp=0,1 s 

Switching times 
-Icon= 2 A; -Ison= lsoff = 0,2 A 
turn-on time 
turn-off time 

90% 
-Is 

7Z77491.4 

------ - -Ison 

10 % t---"f------1r---.,---

- 1sott 

90% 

10% 

Fig. 2 Switching times waveforms. 

80202 
80204 

fhfe > 25 kHz 

fr > 7 MHz 

hFE 11hFE2 < 2,5 

Isa > 1,5 A 

ton < 1 µs 

ton < 2 µs 

Vee 

Fig. 3 Switching times test circuit. 

-V1M = 15 V R3 22 n 
-Vee =20V R4 10.11 
+v88 = 4V tr= tf = 15 ns 
R1 = 56 n 
R2 = 33Q 

tp 10 µs 
T =500µs 
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~Kimi 
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80202;... 

BDl°4I 
y 

1 10 -VcE (V) 

Fig. 4 Safe Operating AR ea; T mb = 25 °c. 

Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon epitaxial-base power transistors 
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Fig. 5 Pulse power rating chart. 
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Fig. 6 S.B. voltage multiplying factor at the -lcmax level. 
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Fig. 7 S.B. current multiplying factor at the -VcEOmax level. 
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Fig. 8 Typical collector current as a function of base current. -VcE = 2 V; Tj = 25 oc. 
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Silicon epitaxial-base power transistors JL. BD202 
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Fig. 9 Typical forward current transfer ratio at --VcE = 2 V. 
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Fig. 10 Typical collector-emitter saturation voltage. Tj = 25 °c. " -1fombe;1980--95-; 
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Fig. 11 Typical transition frequency. 
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Silicon epitaxial-base power transistors 
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II 
80226 80228 

80230 

SILICON PLANAR EPITAXIAL POWER TRANSISTORS 

General purpose n-p-n transistors in a SOT-32 plastic envelope especially recommended 
for television circuits. Their complements are BD227, BD229 and BD231. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) Vcso 
Collector-emitter voltage (open base) VcEO 
Collector-emitter voltage CRBE = 1 kQ) VcER 
Collector current (peak value) lcM 
Total power dissipation up to T mb = 62 oc Ptot 
Junction temperature Tj 
D.C. currentgain 

le = 150 mA; V CE = 2 V hp£ 

le = 1 A; V CE = 2 V hp£ 
Transition frequency 

IC = 50 mA; V CE = 5 V fT 

MECHANICAL DATA 

T0-126 (SOT-32) 

Collector connected 
to metal part of 
mounting surface 

max _.12,71.._ 

l .... 1,2 

JI ... 
0,5 

See chapters Mounting Instructions and Accessories. 

BD226 BD228 BD230 

max. 45 60 100 v 
max. 45 60 80 v 
max. 45 60 100 v 
max. 3 3 3 A 
max. 12, 5 12, 5 12, 5 w 
max. 150 150 150 oc 

40 to 250 

> 25 

typ. 125 MHz 

Dimensions in mm 

t 
3,2 
3,0 

+ 

1-7,Smax_.1 

-3.-~5-1 
11,1 
max 

l -r 
15,3 
min 

e c · b' l .., ___ ~ 
o,aa_JI..... . 
max ~ I._ 

7Z59324.2 

12,291 

1) Within this region the cross-section of the leads is uncontrolled. 

October 1985 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD226 BD228 BD230 

Collector-base voltage (open emitter) VcBO max. 45 60 100 v 
Collector-emitter voltage (open base) VcEO max. 45 60 80 v 
Collector-emitter voltage (RBE = l kQ) VcER max. 45 60 100 v 
Emitter-base voltage (open collector) VEBO max. 5 5 5 v 

Collector current ( d. c.) Ic max. 1, 5 A 

Collector current (peak value) lcM max. 3 A 

Total power dissipation up to T mb = 62 oc ptot max. 12, 5 w 

Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 100 K/W 

From junction to mounting base Rth j-mb 7 K/W 

100 
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80226 80228 
80230 

CHARACTERISTICS Ti = 25 °c unless otherwise specified 

Collector cut-off current 

IE=O;VcB=30V 1CBO < 100 nA 

IE= O; VcB = 30 V; Ti= 125 °c 1CBO < 10 µA 

Emitter cut-off current 

Ic = O; VEB = 5 V 1EBO < 10 µA 

Base-emitter voltage 1) 

le = 1 A; VcE = 2 v VBE < 1,3 v 

Saturation voltage 

Ic = 1 A; IB = 0.1 A VcEsat < 0,8 v 

D. C. current gain 

Ic = 5mA;VcE=2V hpE > 25 

Ic = 150 mA; V CE = 2 V hpE 40 to 250 

Ic = lA ;VcE=2V hpE > 25 

Transition frequency at f = 35 MHz 

Ic = 50 mA; VcE = 5 V fT typ. 125 MHz 

D. C. current gain ratio of 
matched pairs 

BD226/BD227; BD228/BD229; 

BD230/BD231 

Jic/ = 150 mA; jVcEI = 2 v hpE1/hpE2 
typ. 1,3 
< 1,6 

1) VsE decreases by about 2,3 mV/K with increasing temperature. 

August 1983 
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80230 
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Safe Operating Area with the transistor forward biased 

Region of permissible d. c. operation 

II Permissible extension for repetitive pulse operation 

1) Independent of temperature 
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80226 80228 

80230 

10 
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t------t---+---+-+-t-+-+++----t--+----+-lBD230 
:r :r :r 

Tmb '° 62 °c 
Ic 
(A) lcMmax 

~-~----+--+--+---+--+-+-+-+---fj = 0, 01---1--+--l-1-+-;H 

II 

le max 

20 

50 

100 

2 200 
10-l I= Ic 

500 

1--
1--
r---
r---
1--

(mA) r-i 
1 

60 80 100 
VcE (V) 

lms 
2 

N 5 
f1 10 

d,c. 

10- 2 ,___~J.-~J_~J.-J.~J_~J.~J.~J.~J_--~~~~~~ 

10 VcE (V) 

Safe Operating Area with the transistor forward biased 

Region of permissible d. c. operation 

II Permissible extension for repetitive pulse operation 

III Repetitive pulse operation in this region is allowable, 

provided RBE .::;:. 1 k:Q 

1) Independent of temperature 

November 1972 II II 103 



BD226 BD228 
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_II 80226 80228 
80230 

7262342 2 

S.B. current multiplying factor at the V CEOmax level (45 V) I---+---" BD226 

t==~~0,~50~~~~±--~+-3+-~~~~~~~~~~~~~~~~~~l!ill 0,75 -i-..: 

1 

10-6 

7Z62343.2 

S.B. current multiplying factor at the V CEOmax level (60 V) 1--+- BD228 

0,02~=0,0l 
0,05 \.' 

0,50 1-t-!-. ~ 
~"....:::: ... 

1 t:=::0r,7:5:f:jjjj~::::::E:~tfj±Iif~~~~~~~~~~~~~~UJ] 
10-6 10-5 10-4 10-3. tp (s) 10-2 

November 1972 II 105 



80226 80228 
80230 II 

7Z62107 3 

S.B. current multiplying factor at the VcEOmax level (SOV) I--+- BD230 
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1-1 750 
i..+-1 

500 

.-i-
B. 
250 

100 Ie (mAJ 200 

-r 
!"" 

L 
./ 

J;;;i" -
10 

II 

6 

VcEsat 

(VJ 

4 

~ y 

i::1 

J-

!] 

K 

"""t'yp 

102 

II 
7262104 

1 ~ 
typical valuesH 

Tj=25°c H--1 

ttj_ 
Ic=250mA +-+-H 
i::1 500 

750 
1000 

n 

r'\ 

~ I"-

+-
"'"" 

20 I 8 (mAJ 40 

7262111 

f=35MHz 
VcE= 5V 
Ti=25°c 

" 
" 

Ic (mAJ 

II 
November 1972 
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80227 80229 
80231 

SILICON PLANAR EPITAXIAL POWER TRANSISTORS 

General purpose p-n-p transistors in a SOT-32 plastic envelope especially recommended 
for television circuits. Their complements are BD226, BD228 and BD230. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) -vcBo 
Collector-emitter voltage (open base) -VcEO 
Collector-emitter voltage (RBE = l kQ) -VcER 
Collector current (peak value) -IcM 
Total power dissipation up to T mb = 62 °c Ptot 
Junction temperature 
D. C. current gain 

-Ic = 150 mA; -VcE = 2 v 

-Ic=lA;-VcE=2V 
Transition frequency 

-Ic = 50 mA; -VcE = 5 V 

MECHANICAL DATA 

T0-126 (SOT-32) 

Collector connected 
to metal part of 
mounting surface a 

See Mounting Instructions and Accessories. 

Tj 

hpE 

hpE 

fT 

max -12,71._ 

JI_ 
0,5 

BD227 BD229 BD231 

max. 45 60 100 v 
max. 45 60 80 v 
max. 45 60 100 v 
max. 3 3 3 A 
max. 12, 5 12, 5 12, 5 w 
max. 150 150 150 oc 

40 to 250 

> 25 

typ. 50 MHz 

Dimensions in mm 

• 3,2 
3,0 

+ 
-$t 

I 

---;j5 I 
11,1 
max 

l -r 
15,3 
min 

e c · b w' ____________,_ 1 
o,as_J I.. . . 
max _.I /._ 

7Z59324.2 

/2,29/ 

1) Within this region the cross-section of the leads is uncontrolled. 

October 1985 
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80227 80229 
80231 II 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD227 BD229 BD231 

Collector-base voltage (open emitter) -VcBO max. 45 60 100 v 
Collector-emitter voltage (open base) -VcEO max. 45 60 80 v 
Collector-emitter voltage (RBE = 1 kQ) -VcER max. 45 60 100 v 
Emitter-base voltage (open collector) -VEBO max. 5 5 5 v 

Collector current (d. c.) -le max. 1, 5 A 

Collector current (peak value) -IcM max. 3 A 

Total power dissipation up to T mb = 62 °c ptot max. 12, 5 w 

Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 100 K/W 

From junction to mounting base Rth j-mb 7 K/W 

110 

II II 
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CHARACTERISTICS 

Collector cut-off current 

IE= O; -VcB = 30 V 

IE= O; -VcB = 30 V; Tj = 125 oc 

Emitter cut-off current 

lc=O;-VEB=SV 

Base-emitter voltage 1) 

-lc=lA;-VcE=2V 

Saturation voltage 

-le = 1 A; -IB = 0. 1 A 

D.C. current gain 

-le= 5mA;-VcE=2V 

-Ic = 150 mA; -vcE = 2 v 

-le= IA ;-VeE=2V 

Transition frequency at f = 35 MHz 

-le= 50mA;-VcE=5V 

D. C. current gain ratio of 
matched pairs 

BD226/BD227; BD228/BD229; 

BD230/BD231 

/Icl = i5o mA; IVeEI= 2 v 

80227 80229 
80231 

Tj = 25 °e unless otherwise specified 

-IeBO < 

-IcBO < 

-LEBO < 

-VBE < 

-VeEsat < 

hpE > 

hpE < 
hpE > 

fT typ. 

typ. 
< 

100 

10 

10 

1,3 

0,8 

25 

40 to 250 

25 

50 

1,3 
1,6 

nA 

µA 

µA 

v 

v 

MHz 

1) -VsE decreases by about 2,3 mV/K with increasing temperature. 

August 1983 
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80227 80229 
80231 

10 

II 
7Z62121 2A 

Tmb s 62 oc 

-Ic 

(A) 

1 

10-2 
1 

IcMmax 

II 
-le max 

I 

{j =0,01 

~1"~~ 

r,°'~\,\ 
~~\ 

'\)..\ ~ 

$~~~ 
Q~~~ 
()'%'~ 
'%~ <:>o J\' 

% 
~ 

t--
N 
N 

fa 
10 -VcE (V) 

1'. 

cs 

I\ 
l\ 
~ 
~ 

°' N 
N 
Ci 
IXl 

I-

1-

I-
I-
I-
1-

tp 
10 µs 

I I 
20 

50 

I 
10 0 
11 

20 0 
0 

ms 
50 
1 

;~ 
f': 10 

d.c 

Safe Operating Area with the transistor forward biased 

Region of permissible d. c. operation 

II Permissible extension for repetitive pulse operation 

1) Independent of temperature 

112 
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80227 80229 
80231 

.I lI 
Tmb '° 62 °c 

-~ T 
( ) 1------"'----+--+--+--+-++++--o = o, o i-+----1----+--+-<--+-1 
A -lcMmax 

2 
10-l I= -re 

1--- f--1 t-- (mA) 
t--
t-- 1 1::J 

N 
t--

t--
60 80 100 

-VcE (V) 

10 -2'--~-i'--~i___.i_i~i~ii~i~i'--~-'-_,__,__._"-'-L..O...I 

10 -VcE (V) 

20 

so 

100 

200 
500 
lms 
2 
5 
10 
d.c. 

Safe Operating Area with the transistor forward biased 

Region of permissible d. c. operation 

II Permissible extension for repetitive pulse operation 

III Repetitive pulse operation in this region is allowable, 

provided RBE _::;:_ 1 kQ 

1) Independent of temperature 

Nov.ember 1972 
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BD227 BD229 
BD231 II 

1011•6=1 ----
0,75 ii 

~~nmm0• 5 r: 0,3 3 &JP" 

:Id 0, 1 -+-++;f-H++---+--+-+++++++----l--+-+-+-+-++1+----+--+--+-+-H'+l+--t--+-+-+-t-++H 

lo--~"""'3...-"F'N:-H+tl. 0,0 5 -+-+.+t-++H--+--+-+-+++H+---+-+--++->++++---+--+-+++++++----<--+-+-+-+++++ 
r---r--t-t-+H-~o,02--+-r-tt-++H--+--+-+-+++t-tt---+--+--++-H-tt+---+--t--r-t-t-t-tt+---;r--+-+-+-+t+tt 

0,01 

10-2 .___.__._._......_........__.._.._._.._._....._.....__.__._._...._ ......... _..__._.._........,......___.__._.._.__....L.W.L _ _.__'-'-,__,_..U-1 
10-3 10 102 tp (msl 103 

7Z6Z106 2A 

S .B. voltage multiplying factor at the --- le max level 
t---~--~~~~---~-~~-~---+-•--+-1-tt---+---+-+--+--+-++~ 

My 

0,5 ~~ 
0,75 

tp (s) 
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80227 80229 
80231 

7262342 1 A 

S.B. current multiplying factor at the -V CEOmax level (45 V) f--+- BD227 

7Z623431 A 

S.B. current multiplying factor at the -VcEOmax level (60V) 1---l-- BD229 

0,05 

10 
0110 

1---0,20 

f----~33 
0,50 

0,75 

1 
10-6 

November 1972 II II 
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80227 80229 
'802-31 II 

7Z621D7 2A 

S.B. current multiplying factor at the -VcEOmax level (SOV) t--+--1 BD231 

0 = 0,01 

7Z67045 

rs: 100 

Ptot max 
(3) 1 

75 
~ 

rs: 
50 ~ 

~ 
25 ~ 

rs: 

0 ~ 
0 50 100 150 

Tmb (OC) 

116 

11 

t--t--- H 

10-3 ( ) tp s 
7ZE52101 1 

1·5 ~~~~~~~~~l~I""iI~-r-.. 

IIIT 
1-+-+-+-+--<-t-+-+--1-+-+--1-t - V c E = 2 V t-t-1 

- I c <--+--1-+-+-1-1-+-+-+-1-+-+-< Ti = 2 5 ° C t-t-1 

(Al <--+--1-+-+-1-+-+-+-+-1-+-+-+--1-+-+-'!-+-+--f 

1-+-+-t--t-+--t-j-+-+-+-+-t--+-tt yp rz-r-+-
L 

0.5 1-+-+-+-i-1-+-+-+-+-+-l-l-+-+v_>'l-+-I-~ 

t!-
v 

800 -V 9 E (rnV) 1000 
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-Ic 
(mAl 

103 

102 

10 

II 

l,l: 

V1 

r£-

max Is 

~ 

vP1 

10 

80227 80229 
80231 

7Z62109 

-VcE=2V 
Tj = 2s0 c 

150..---~-.-~,..-.,....-,--.,--.,..,.-rr-~~..---.--.--r-r-i-.,,.,~~-.---,;--r-T-J:r"r"'rn 
1--~-+---f--+---1--+-++"+-~~t---+--t--t-t--++-H'--~-t----j..._..__.._._.....,_H 

hFE 

>---->---+--+-1-+-++-++---t----f--+---+-+-+-+-+-<~--!---;-VcE=2V 

Tj = 2s 0 c 

t-----t----t-- t--t-1 -++++---t---+--t--t-t--++-Hl------t----jl----/----t-t-t-+H 

t---- --- ---+-+-+--+-+ 
r------ ---+-

100~+-----+--+-+-+---l-+-++---'ty~p-+l"'._,,,,,.d--+--t-+-+-+-++--+---+---+-+-+-+-+-H 
~ 

SOt--~-t-~f--+---1--+-++++---t---+--+--t-t--++-HJ'S::~--t-___,~1----t-+-+-+H 
~ 

November 1972 
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80227 80229 
80231 

>-+-+--+-t->-+-+--+--t---1 typical values H 
-VcEsot Tj=25°C 1-H 

(VJ 

4 1-+-H'-f!-++f:=l-HF-I c = 2 5 0 mA. -t-++-1 
1-+i-:±o!HF'flt-+-t-t=H-~gg+-<--+-+-+-; 
H-+-t--tt--H1=ttq--,1::=1o-1 o a o -t--1-r-+-+-; 

150 

fr 
MHz) 

100 

50 

0 
1 

II 

-

1 

l\ 

20 -I 8 lmAJ 40 

,,,,. -
-'" 

10 

118 II 

/ 

1,2 

-VBEsat 

(V) 

0,8 

L.-1 ,,,. 

11 

7Z62103 

I 
typical values 1-t-

Tj=25°C t--+-

-Ic=1000~ 1-+-t"' 

..... ~ 
........, 

y !-"' ........, 
~ !'"""500 

~ I 
..... 250 

~ 

jtJ 

100 -I 8 (mAJ 200 

7262113 

I 
f = 35MHz 
-VcE=5V 
Tj=25°C 

---fyp 
,..._ 

10 2 -Ic (mAJ 
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80233 
80235 
80237 

SILICON EPITAXIAL-BASE POWER TRANSISTORS 

N-P-N transistors in a SOT-32 plastic envelope intended for use in television and audio amplifier circuits 
where high peak powers can occur. P-N-P complements are 80234, 80236 and 80238. Matched pairs 
can be supplied. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-emitter voltage (R8E = 1 kn) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

D.C. current gain 
lc=1A;VcE=2V 

Transition frequency 
le= 250 mA; VcE = 10 V 

MECHANICAL DATA 

Vc8o 

Vern 

Vern 

80233 

max. 45 

max. 45 

max. 45 

max. 

max. 

max. 

> 

> 

max -12,7,._ 

80235 80237 

60 100 v 
60 80 v 
60 100 v 

6 A 

25 w 
150 oc 

25 

3 MHz 

Dimensions in mm 

l._7,Bmax-.1 
Fig. 1 T0-126 (SOT-32). 

Collector connected to metal 
part of mounting surface a I f _fh_ Tsj 

2,5411) 
max --t 

JI._ 
0,5 

(1) Within this region the cross-section of the leads is uncontrolled. 

See also chapters Mounting Instructions and Accessories. 

3,2 
3,0 

+ ~ 11,1 

1 

max 

~-1 
I 

15,3 
min 

e c b · 1 
---~ 

0,88 __ .f I... . 
max _.I j._ 

7Z59324.2 

l2,2sl 
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80233 
80235 
80237 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD233 BD235 BD237 

Collector-base voltage (open emitter) Vcso max. 45 60 100 v 
Collector-emitter voltage (open base) VcEO max. 45 60 80 v 
Collector-emitter voltage (RB E = 1 k.n) VcER max. 45 60 100 v 
Emitter-base voltage (open collector) VEBo max. 5 5 5 v 

Collector current (d.c.) le max. 2 A 

Collector current (peak value) lcM max. 6 A 

Base current (d.c.) Is max. 0,5 A 

Total power dissipation up to T mb = 25 °c Ptot max. 25 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 100 K/W 

From junction to mounting base Rth j-mb 5 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
le= O; Vcs = Vcsomax lcso < 100 µA 

le= O; Vcs = Vcsomax; Ti= 150 °C lcso < 3 mA 

Emitter cut-off current 
lc=O;VEB=5V IEBO < mA 

Second-breakdown collector current 
V CE = 40 V; tp = 20 ms l(SB)C < 0,5 A 

Base-emitter voltage* 
le= 1 A; VcE = 2 v VBE < 1,3 v 

Saturation voltage* 
le= 1 A; Is= 0, 1 A VcEsat < 0,6 v 

D.C. current gain* 
le= 150 mA; VcE = 2 V hFE 40to 250 

le= 1 A; VcE = 2 v hFE > 25 

Transition frequency at f = 1 MHz 
le= 250 mA; VcE = 10 V fy > 3 MHz 

* Measured under pulse conditions: tp < 300 µs, li < 2%. 
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Si I icon epitaxial-base power transistors 

CHARACTERISTICS (continued) 

Tj = 25 oc unless otherwise specified. 

D.C. current gain ratio of matched complementary pairs* 
flcl = 150 mA; IVcEI = 2 v 

Switching times 
Icon= 1 A; Ison= -lsoff = 0, 1 A 

turn·on time 

turn-off time 

V~M_JLJ_ --H==:J-_,..-t-1 

-11-tp I 

7Z78131 

90% 

Is 

-- T ---

Fig. 2 Test circuit. 

7277499.5 

------ - 1son 

10% F"~"-'r------11--~--

- -ls off 

90% 

10% ----- -

Fig. 3 Switching times waveforms. 

* Measured under pulse conditions; tp < 300 µs, o < 2%. 

hFE1ihFE2 

tan 

ta ff 

V1M = 16 V 
Vee = 20 v 
-Vss = 6,4 v 
R1 82 .Q 
R2 82 .Q 
R3 82.Q 
R4 20.Q 

< 

typ. 
< 
typ. 
< 

tr= tf = 15 ns 
tp 10 µs 
T =500µs 

80233 
80235 
80237 

1,6 

0,4 µs 
1 µs 

1,5 µs 
3 µs 
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80233 
80235 
80237 

le 
(A) 

10-2 

7Z82885 

1cMmax .I o = 0,01 I .I 

1cmax 

l"\J 
~ 500 
Ll. r; Tl 
~[\ 1 ms 

1-----+--+-+--+-+-+-+++---+---+--+-t(2) ~ 

" 10 

80233 .).--
80235 
80237 

I 
1 10 VcE(V) 102 

Fig. 4 Safe Operating Area with the transistor forward biased, T mb.;;; 25 °c. 

Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
(1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits (independent of temperature). 
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Silicon epitaxial-base power transistors 

80233 
80235 
80237 

10----~6 1 

~0,75 
1-- o,so 1:::'!!111"' 
F= 0,33 
i-- 0 ,20 i-:::r;; ~ 
I-= 0 10 
~.....:: 0 ,05-+--+-~++++--~t-HH-tt-+t---+-+-+-+t-++H--+-+-+-+++t+t----+--+--+-+-t++tt 
~ 0,02 
l""--+''-!<::lr++

0
0,p1-+-+-+-H+H"1---+-+-+-++"H-tt--+-t-+-tt+ttt----tc---+-+++t+tt--+-+-++-t-+++1 

10-l ...__._ ............................. ~ _ _._..._._....,_,......__~_._. ......... ~__._._ ................ ...__.__._ ................... _ _._ .................... ...., 

10-2 10-l 1 10 
Fig. 5 Pulse power rating chart. 

hFE 1-------t1---+c---+-+-t-+-+++----+---+----+--t----1-++++-------t--+--+-+-+-+--+--H 

D.C. current gain; VcE ~ 2 V. 
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80233 
80235 
80237 

S.B. current multiplying factor at the V CEO max level 

10 

~ 
~ 
~ i........0,20 

0,33 

~o,5o 

0,75 

1 
10-l 

{J =0,01 
70.05 
70,10 

"" or;;; 
~ !=iii.. 
~ t-~ t-..... 

t-;... t-1--:: 

~ 
1 10 tp (ms) 

Fig. 7 S.B. current multiplying factor at the VcEOmax level. 

1Z82S70A 

S.B. voltage multiplying factor at the le max level 1-----.41----1---+-+-+-+.++-1 

10~6=0,0l 
0,054---1---1--Hl-+-1-+---4---41--~l-+-f-~l-----+--f--+--+-4-l-+-H 
0,104---+--!-+-1-H-+---4---l-~"-l--Hf-H---+--+---+--+-+-1-+-H 

1 10 tp (ms) 

Fig. 8 S.B. voltage multiplying factor at the lcmax level. 
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Silicon epitaxial-base power transistors _J 
--

80233 
80235 
80237 

2 

Ic 
(A) 

1,5 

0,5 

0 

I-
I-

0 

VcE =2V 
Tj =25 oc 

I 

0,5 

I 

typ 

~ 

1 
L 

_J_ 
y 

Fig. 9. 

7Z62576 

' 

j _ 
I 

1 VnE (V) 1,5 

7Z62575 

il++-+-1-+-+-1---+--+--+--+_.._-+--+-'-1 
3 ....... -..--...--............. re - o ,s .A_,_-+---t-+-t--t 

1----1" 1 A-t--+--1-+-+--< 

Fl ~-t--r- 2 A -r-+----t--+-t--t 

H f-- H--1 - 3 A_,_.....,____,___,.__,_., 
t-t--- H- j_ 

2 H+t~-+--+t-+-+--1--+-+--+-+-+-f-t-l 
H+t--f1--f--+1-++-·--+-+-+-.,._,,__,.-+-_,_+-t 

I I 

.... ...,___ +-\'<--1-1 . .,.__f\__,, ...... -..+l~-+--t--+--1-+-.;.-­

f;;;j +--+~~ -l--t-_,__.,e-+--t--t--t 

O'---''-'-.....J...-'--'--'-'"--'·-'-_.__._..J-...._,__, 
0 100 200 300 

In (mA) 

Fig. 10. 
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SILICON EPITAXIAL-BASE POWER TRANSISTORS 

P-N-P transistors in a SOT-32 plastic envelope intended for use in television and audio 
amplifier circuits where high peak powers can occur. N-P-N complements are BD233, 
BD235 and BD237. Matched pairs can be supplied. 

QUICK REFERENCE DATA 

BD234 BD236 BD238 

Collector-base voltage (open emitter) -VcBO max. 45 60 100 v 

Collector-emitter voltage (open base) -VcEO max. 45 60 80 v 

Collector-emitter voltage (RBE = 1 kQ) -VcER max. 45 60 100 v 

Collector current (peak value) -lcM max. 6 A 

Total power dissipation up to 
Tmb =25 oc Ptot max. 25 w 

Junction temperature Tj max. 150 oc 

D. C. current gain 
-le= 1 A; -VcE = 2 v hpE > 25 

Transition frequency 
-le= 250 mA; -vcE = 10 v fT > 3 MHz 

MECHANICAL DATA 

T0-126 (SOT-32) 
max -12,71._ 1-- 7,8 max --1 Dimensions in mm 

Collector connected 
to metal part of 
mounting surface 

--1 I 4,58 I ,__ J f __ 

0,5 
See also chapters Mounting instructions and Accessories. 

' 3,2 
3,0 

+ 

-3-j5-1 
11,1 
max 

1 --, 
15,3 
min 

e c b i 
---~ 

0,88__.l I._ . . 
max _.I j._ 

7Z59324.2 

J2,29J 

1) Within this region the cross-section of the leads is uncontrolled. 

February 1979 II 127 



80234; 80236; 
80238 

11 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD234 BD236 BD238 

Collector-base voltage (open emitter) -Vcso max. 45 60 100 v 
Collector-emitter voltage (open base) -VcEO max. 45 60 80 v 
Collector-emitter voltage (RBE = l kQ) -VcER max. 45 60 100 v 
Emitter-base voltage (open collector) -VEBO max. 5 5 5 v 

Collector current (d. c.) -re max. 2 A 

Collector current (peak value) -IcM max. 6 A 

Total power dissipation up to T mb =25 oc Ptot max. 25 w 

Storage temperature Tstg -65 to +150 oc 

Junction temperature Ti max. 150 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 100 K/W 

From junction to mounting base Rth j-mb 5 K/W 

CHARACTERISTICS Tj = 25 oc unless otherwise specified 

Collector cut-off current 

1E = O; -v CB = -v CBOmax -Icso 

IE= O; -VcB = -VcBOmax; Tj =1500C -Icso 

Emitter cut-off current 

le = O; -VEB = 5 V 

128 

II 

< 

< 

< 

100 

3 

II 

µA 

mA 

mA 
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Silicon epitaxial-base power transistors 

CHARACTERISTICS (continued) 

Tj = 25 oe 

Base-emitter voltage 
-le=1A;-VeE=2V 

Saturation voltage 
-le= 1 A;-1 8 =0,1 A 

D.e. current gain 
-le= 150 mA; -VeE = 2 V 

-le=1A;-VeE=2V 

Transition frequency at f = 1 MHz 
-le=250mA;-VcE= 10V 

D.C. current gain ratio of matched pairs 
BD233/BD234; BD235/BD236; BD237/BD238 

llcl = 150 mA; IVcEI = 2 V 

Switching times 
-Icon= 1 A;-lson= lsoff=0,1 A 

turn-on time 

turn-off ti me 

Test circuit 

+1~=i--f­

-16V-LJ 

Input pulse: 
tr = tf = 15 ns 
tp = 1 O µs 
T = 500µs 

7Z62585 

80234;80236 
80238 

-VsE < 1,3 v 

-VcEsat < 0,6 v 

hFE 40 to 250 

hFE > 25 

fT > 3 MHz 

hFE1/hFE2 < 1,6 

ton typ 0,3 µs 

to ff typ 0,7 µs 

- I Bon -----~---9-0_%_ 

-Is 
Q f--'f-1:.:'.Q-'.O~:._O ------!+--~--=--

I Boff 

-Ic 90% 

Q 1-----'--f------j--"1 QO-'O~_::.O~.....;._-
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80234; 80236; 
80238 

11 

-re 
(A) 

_1 . -+---+-repetitive pulse operation; 5 ~ o.oll 
CM max ):-J 

IS}.: f"'\:' "'\: :": ::s: ~ p 
~ ~ "'\l :b,. N b,I t02 ms 

II l'\ ~ .:s. "'~ N ]'\ 0,05 

-lcmax ~ 1'l['O,l 

p<o< =x (d.c.~~ I\ 

1-----"i----+--+-+--I-++.+-+- second ~ l\..i"... l'I 
breakdown 1) ~~~ ~J 

(d.c.) f'\~~J 
1-----"i----+--+-+--l-++++----+--+---H+--1~10 

!\ 20 

'" -D 00 

"" "" "" N N N 

10- 2 .._ _ __..___.__._,__._-'-'-..w..--_._ _ _.___~@_._.@_._~@ ......... 
10 -VcE (V) 

Safe Operating Area with the transistor forward biased 

Region of permissible d. c. operation 

II Permissible extension for repetitive pulse operation 

1) Independent of temperature. 
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Zth j-mb 
(K/W) 

10 

Mv 

II 

~6 1 

F= 0,75 
~ 0,50 
F=- 0,33 
1-- 0,20 -~ 

~ 0 10 

0,05 
~ ~ 0,02 
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i 
l=lJiilll" 

r::: 
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80234; 80236; 
80238 

7Z62567.1 

_n_n_ 
t!;J tp 

o=-
T 

103 tp (ms) 104 

S.B. voltage multiplying factor at the le max level 1------+--t--+--t-+-+++-1 

10 g-4;0,01 0,05-+--t--+-+--+-+++---+--+--+--+--+-+-+-+-+----<>---+---+-+--+-<~H 
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80234; 80236; 
80238 

S.ll. current multiplying factor at the -V CEO max level 

II 

0 20-+- 0 10 0 = 0, 01-+--+--+-+---r-+-++t----tf----+---+-+-++-H 
0,33 , -,.....i, ~ 

f---'---f::.....d---+-t~kl--+-f""""'=--+--+--+-+-f-+-++-+-----1f---+--l--+-t-t-

~~ ~ 0,50 

0,751-- I~ ll~~~~t--~~~l-liHj~~±..._:---i=:~t--~.......,~~~~~~~~~~~~~~~~ 
10-l 10 

l02~-------------~--------ir----r--r-i--7Z~6-25~69.,-,1 
S.B. current multiplying factor at the -V CEO max level >-f----+--t--; BD2 36 

l------tf----0,10 6=001-+-+----+--+--+--+--+-t-H-+---+-----t-t-t--+-+-t-H 
0,20e... ... l_-.i' 
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11 

S.B. current multiplying factor at the -VeEOmax level 

80234; 80236; 
80238 

l.c-----+6; = 0 ,o l+-il-++-+++----+---+--t-+-1-l-+-IH--____,l---+--+--+--+--+-++I 
~ [7 0,05+-1-+-+-+++----+---+--t-+-1-1-+-1'4---~>---+---+--1-~--1-1-1 
~ 7 0 l0+-11-++-+++----+---+---l-+-l-1-+-1'4---~l---+---+--l-~-l-l-I 

1 10 tp (ms) 

7Z62578 7Z62577 
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80234; 80236; 
80238 

~ ~ 
102 1--~-+-~+-+-+-+-+-1-++~~-+-~f'...___.::~-+++++-~~+--+--+--++-l--++I 

-le (A) 

Typical static forward current transfer ratio as a function of the collector current. 
-VcE = 2 V; Tj <;; 25 oc. 
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80239; B0239A 
802398; B0239C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N silicon transistors in a plastic envelope intended for use in audio output stages, general amplifier 
and high-speed switching applications. P-N-P complements are BD240; 240A; 240B and BD240C. -

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (peak value) 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

D.C. current gain 
le= 1 A, VcE = 4 v 

Transition frequency at f = 1 MHz 
le= 200 mA, VcE = 10 V 

MECHANICAL D.l\TA 

Fig. 1 T0-220AB 

Collector connected 
to mounting base 

2 

Lt::r=;::::i!;::::::;=;:~--·-,-© 3,5 max t 
not tinned ,;~x I 
~J ·1 --t 12,7 3 
max min 

12x) I 
1 2 3 t 
_J -.l1':-0,9max (3x) 

2,54 2,54 

VcBO 

VcEO 

ICM 

Ptot 

Tj 

hFE 

See also chapters Mounting instructions and Accessories. 

BD239 A B c 

max. 45 60 80 100 v 
max. 45 60 80 100 v 
max. 7 A 

max. 30 w 
max. 150 oc 

> 15 

> 3 MHz 

Dimensions in mm 
.._ 

5,9 I min 

I 15,8 
I max I 
I 

l 
J 

-jl.-o,s 
..... ..-2,4 

7265872.4 -
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80239; 80239A 
802398; B0239C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

80239 

Collector-base voltage (open emitter) Vcso max. 45 

Collector-emitter voltage (open base) VcEO max. 45 

Collector-emitter voltage (RsE = 100 n) VcER max. 55 

Emitter-base voltage (open collector) VEBO max. 

Collector current (d.c.) le max. 

Collector current (peak value) lcM max. 

Base current (d.c.) Is max. 

Total power dissipation up to T mb = 25 oc Ptot max. 

Storage temperature Tstg 
Junction temperature Tj max. 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 
From junction to ambient in free air Tth j.a 

CHARACTERISTICS 

A B c 

60 80 100 v 
60 80 100 v 
70 90 115 v 

5 v 
3 A 

7 A 

0,5 A 

30 w 
-65to+150 oc 

150 oc 

4, 17 K/W 

70 K/W 

Tj = 25 oc unless otherwise specified 80239; A 802398; c 

Collector cut-off current 
ls=O;VcE=30V lcEO < 0,3 mA 

ls=O;VcE=60V lcEO < 0,3 mA 

VsE = O; VcE = VcEOmax lcEs < 0,2 mA 

Emitter cut-off current 
le= 0; VEB = 5 V IEBO < mA 

0.C. current gain* 
le= 200 mA; VcE = 4 V hFE > 40 

lc=1A;VcE=4V hFE > 15 

Base-emitter voltage** 
le= 1 A; VcE = 4 v VsE < 1,3 v 

Collector-emitter saturation voltage* 
lc=1A;1 8 =0,2A VcEsat < 0,6 v 

Turn-off breakdown energy 
L = 20 mH; Ice= 1,8 A E(BR) > 32 mJ 

* Measured under pulse conditions; tp.;;; 300 µs, Ii .;;; 0,02. 
* * VsE decreases by about 2,3 mV /K with increasing temperature. 
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Silicon epitaxial base power transistors 

Transition frequency at f = 1 MHz 
le= 0,2 A; VcE = 10 v 

Switching times 
(between 10% and 90% levels) 

Icon= 0,2 A; Ison= -lsoff = 20 mA 

Turn-on time 

Turn-off time 

t, 7Z77499.5 

90% ------ - 1Bon 

Is 

10% l----f------11--~---

90% 

10% 

Fig. 2 Switching times waveforms. 

v~1-JL ... ,-......, -,_, 
-/ 1-tp I 

.__ T ---

7Z78131 

Fig. 3 Switching times test circuit. 

V1M 
Vee 
-Vss 
R1 
R2 
R3 
R4 

tr= tf ,,;;; 
tp 
T 

80239; BD239A 
BD239B;BD239C 

> 

typ. 

typ. 

40V 
30V 

4,4 v 
51 .Q 

1000 .Q 

300 .Q 

150 .Q 

15 ns 
10µs 

500µs 

3 MHz 

0,3 µs 

0,8 µs 

-
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80239; 80239A 
802398; 80239C 

138 

vert. 
oscilloscope 

+ 
Vee 

hor. 
oscilloscope 

7ZB9170 

Fig. 4 Test circuit for turn-off breakdown energy. 
VtM = 12 V; RB= 270 n; 'cc= 1,8 A; tp = 1ms;8 = 0,01. 



Silicon epitaxial base power transistors 80239; 80239A 
802398; 80239C 

7Z88337 
10 .----.--~-.--,......,.-.-........ .----.---.--..-.-.--.-......... 

~ 1 CMmax 0 =Jl.01 

+-+++---+--+--+-f'lbiµll..i--f-H-H 0,5 ms 

>---+---+--+-+---+-+-+-++----+------l----+-<-(~ ~ 
t----t-----+-t--1---+-+-1-+-11-----1--+--11+-+-+~\t\lf-+-l1ms 

N\ 10ms 

10- 1 +---+---+-+-+-+-+-+-+-+---+----+-+-+-<-+--H........, d.c. 

+---+--+-+-+-+-+-+-+-+-- B D 2 3 9 -::-+++--+--+-<........, 
BD239A-i ;-- _.n 

+---+----+-+-+-+-+-+-+-+-- BD 2 39 B ~H,4 -1-=+i-l-+-H 
BD239C-i ' 

10-2 +-__ .____.._.__._..._._.._._+-__ ....__.__...._._.__._. ........ 

1 10 VcE(V) 

Fig. 5 Safe Operating ARea; T mb = 25 oc. 
I 
II 

( 1) 
(2) 

Region of permissible d.c. operation. 
Permissible extension for repetitive pulse operation. 

Ptot max and Ppeak max lines. 
Second breakdown limits, independent of temperature. 
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80239; 80239A 
802398; 80239C 

140 

~ 
102 L--~-1-~~~-l-+-+-~~~~-l-~f'-.J-+-~~l"ii:.,.H-++~~+--+--+-+-++++-t 

Fig. 6 Typical static forward current transfer ratio as a function of the collector current. VcE = 4 V, 
Tj = 25 oc. 

10L-~'--'-'-'-1...U.W......~-'--'-.J.......1...J....1..u..L~-'--'--'-.1-1....u..LL.---'~'--"-'-'-"'-W......~-'---' 

1 10 18 (mA) 

Fig. 7 Typical values collector-emitter saturation voltage at Tj = 25 oc. 
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80240; BD240A 
BD240B;BD240C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P silicon transistors in a plastic envelope intended for use in output stages of audio and television 
amplifier c1rcu1ts where high peak powers can occur.N-P-N complements are BD239; 239A; 2398; and -
BD239C. 
QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (d.c.) 

-Vcso 

-Vern 

-lcM 

Total power dissipation up to T mb = 25 °c 

Junction temperature 
Ptot 

Tj 

D.C. current gain 
-lc=1 A;-VcE=4V hFE 

Transistion frequency 
·-le= 200 mA; -VcE = 10 V fT 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

: i : L __ t __ J 
L_IC:;=;::::;f;::::;=;::j,I_+_ 1-EQ not tinned 5-1 3,5 max i 
+-· max 

1 3 I I --t 12,7 
max-- .. min 

(zx) I 
2 3 • 

3 

_J _.Jl'.:0,9ma~3x) 
2,54 2,54 

See also chapters Mounting instructions and Accessories. 

max. 

max. 

max. 

max. 

max. 

> 

> 

BD240 A B C 

45 60 80 100 v 
45 60 80 100 v 

7 

30 

150 

15 

3 

A 

w 
oc 

MHz 

Dimensions in mm 

+ 
5,9 t 
min I 

~-=±--c+ 15,8 
max 

l 

-11--o,6 
.... .-2,4 

'JZ65872.4 -
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80240; 80240A 
802408; 80240C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD240 A B C 

Collector-base voltage (open emitter) 45 60 80 100 V -VcBO max. 

Collector-emitter voltage (open base) 

Collector-emitter voltage (RBE = 100 n) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to T mb = 25 °c 

Storage temperature 

Jl!nction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From junction to ambient in free air 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
-IB = O; -VcE = 30 V 

-IB =O;-VcE =60 V 

-VBE = O; -VcE = -VcEOmax 
Emitter cut-off current 

le= O; -VEB = 5 V 

D.C. current gain * 
-le= 200 mA; -VcE = 4 V 

-le= 1 A; -VcE = 4 v 
Base-emitter voltage * 

-le= 1 A; -VcE = 4 v 
Collector-emitter saturation voltage * 

-le= 1 A; -IB = 0,2 A 

Turn off breakdown energy 
L = 20 mH; -Ice= 1,22 A 

-VcEO 

-VcER 

-VEBO 

-le 

-lcM 

-IB 

Ptot 

Tstg 

Tj 

Rth j-mb 

Rth j-a 

-lcEO 

-lcEO 

-lcES 

-IEBO 

hFE 

hFE 

-VBE 

-VcEsat 

E(BR) 

* Measured under pulse conditions: tp <; 300 µs; 6 < 0,02. 
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max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

< 
< 
< 

< 

> 
> 

< 

< 
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45 60 80 100 v 
55 70 90 115 v 

5 

3 

7 

0,5 

30 

-65 to+ 150 

150 

4,17 

70 

BD240A BD240B; C 

0,3 

0,3 

0,2 

40 

15 

1,3 

0,6 

15 

v 
A 

A 

A 

w 
oc 

oc 

K/W 
K/W 

mA 

mA 

mA 

mA 

v 

v 

mJ 



Silicon epitaxial base power transistors 

Transition frequency at f = 1 MHz 
-le= 200 mA; -VcE = 10 V 

Switching times 
-Icon= 0,2 A; -Ison= lsoff = 20 mA 

turn-on time 

turn-off time 

80240; 8D240A 
802408; 80240C 

> 3 MHz 

t0 n typ. 0,2 µs 

t 0 ff typ. 0,4 µs 

7Z77491.4 ....___ 

90% 
-Is 

90% 

10% 

------ - - 1Bon 

- 1soff 

Fig. 2 Switching times waveforms. 

v~~ 
--1 '-- tp I 

--- T-.. 

7Z78130 

Vee 

Fig. 3 Switching times test circuit. 

-V1M = 
-Vee= 
+ Vss = 
Rl 

40V 
30V 

4,4 v 
51 Q 

R2 
R3 

= 1000 Q 

R4 
300Q 
150 Q 

15 ns 
10 µs 

500 µs 
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80240; 80240A 
802408; 80240C 

V~MJJU 
-112 I -r-

Vee 

hor. 
oscilloscope 

7Z89169 

Fig. 4 Test circuit for turn-off breakdown energy. 
V1M = -12 V; Rs= 270 Q; -Ice= 1,22A;tp=1ms;6 = 0,01. 
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Silicon epitaxial base power transistors 80240; 8D240A 
802408; 80240C 

- 1cMmax 

'----'-------'--L--1- I -i-+-++----+--+---+-N-Jl\H-+--+1cl-'I 0 ,5 ms 

[1r-,. 

I\ 

1----+------l-+--l--l_._-l-l-l--~BD240-:..+-+l--l-~l-I--' 

BD240A.-; ~ ~ 
,__ __ _,____, _ _,_.._,_.._.._,_,__~BD240B1+±~J-,~l-~-!-A-H 

BD240C 

10-2.__ __ ...___._..._.._,_.._.._,_...__ __ .__--1._._._L-.L_._......., 

10ms 

1 10 -VcE (V) 102 

Fig. 5 Safe Operating ARea; T mb = 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits independent of temperature. 
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80240; 80240A 
802408; 80240C 

146 

10 
10-2 

r--. i......... K 
l'l.I 

7Z88341 

~ 
~ 
~ 

[SJ 
~ 

-le (A) 10 

Fig. 6 Typical static forward current transfer ratio as a function of the collector current. -V CE= 4 V, 
Tj = 25 oc. 

10'--~'--L......J.-"-LI.J..W-~...1...-...J......1-1...J...J..J.LL.~-L.._._...J.....W..J.LL.L-__J~L...J....J....LI.l.LL~..l........I 

1 10 103 -1 0 (mA) 104 

Fig. 7 Typical values collector-emitter saturation voltage at Tj = 25 oc. 
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80241; B0241A 
802418; B0241C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N silicon transistors in a plastic envelope intended for use in audio output stages, general amplifier 
and high-speed switching applications.P-N-P complements are 8D242; 242A; 2428; and 242C. -

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (peak value) 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

D.C. current gain 
lc=1A;VcE=4V 

Transition frequency at f = 1 MHz 
le= 500 mA; VcE = 10 V 

MECHANICAL DATA 

Fig. 1 T0-220A8. 

Collector connected 
to mounting base. 

2 

1-EQ 
3 

: i : 
~--t---J 

1 2 3 

Vcso 

Vern 

lcM 

Ptot 

Tj 

hFE 

fT 

... ---~ 
__ J -.l1:-0,9max (3x) 

2,54 2,54 

See also chapters Mounting instructions and Accessories. 

80241 A B c 

max. 45 60 80 100 v 
max. 45 60 80 100 v 

max. 8 A 

max. 40 w 
max. 150 oc 

> 25 

> 3 MHz 

-, ~a5x 
1,3- 1-

Dimensions in rnm 

--

~ 5,9 
min 

15,8 max 

1 

-.[ 1--o,s 
.... ......2,4 

7265872.4 -
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80241; 8D241A 
802418; 8D241C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

80241 A B c 

Collector-base voltage (open emitter) Vcso max. 45 60 80 100 v 
Collector-emitter voltage (open base) Vern max. 45 60 80 100 v 
Collector-emitter voltage (RsE = 100 .Q) VcER max. 55 70 90 115 v 

Emitter-base voltage (open collector) VEBO max. 5 v 
Collector current (d.c.) 'c max. 5 A 

Collector current (peak value) ICM max. 8 A 

Base current (d.c.) 19 max. 1 A 

Total power dissipation up to T mb = 25 oc Ptot max. 40 w 
Storage temperature Tstg -65to + 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 3, 1:2 K/W 
From junction to ambient in free air Rthj-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 
80241; A 802418; c 

Collector cut-off current 
l9=0;VcE=30V lcEO < 0,3 mA 

Is= O; VcE = 60 v icrn < 0,3 mA 

VsE = 0; VcE = VcEOmax 'cEs < 0,2 mA 

Emitter cut-off current 
le= O; VEB = 5 V IEBO < mA 

O.C. current gain* 
le= 1 A; VcE = 4 v hFE > 25 

lc=3A;VcE=4V hFE > 10 

Base-emitter voltage** 
le= 3 A; VcE = 4 v VsE < 1,8 v 

Collector-emitter saturation voltage* 
lc=3A;19=0,6A VcEsat < 1,2 v 

Small-signal current gain 
le= 0,5 A; VcE = 10 V; f = 1 kHz ihfei > 20 

Turn off breakdown energy 
L=20mH;lcc=1,8A E(BR) > 32 mJ 

* Measured under pulse conditions: tp.;;;; 300 µs; 6 < 0,02. 
** VsE decreases by about 2,3 mV/K with increasing temperature . 
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Silicon epitaxial base power transistors 

Transition frequency at f = 1 MHz 
le= 0,5 A; VcE = 10 v 

Switching times 
(between 10% and 90% levels) 

Icon= 1 A; Ison= -lsoff = O, 1 A 

Turn-on time 

Turn-off time 

7Z77499.5 

90% ------ - 1son 
Is 

10% F==;.;r------li--~---

- - 1soff 

90% 

10% ----- -

Fig. 2 Switching times waveforms. 

v~1-JL ---1rl==:r....,...-+-1 

--1 '-- tp I 
-- T ..._ 

7Z78131 

Fig. 3 Switching times test circuit. 

80241; 80241A 
802418; B0241C 

> 3 MHz 

ton typ. 0,3 µs 

1 µs !off typ. 

V1M 
Vee 
-Vas 
R1 
R2 
R3 
R4 
tr= tf 
tp 
T 

16 v 
20 v 

6.4 v 
82 n 
82 n 
82 n 
20 n 

.;;; 20 ns 
20 µs 

500 µs 

-
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80241; 80241A 
802418; 80241C 

150 

L 

vert. 
oscilloscope 

+ 
Vee 

hor. 
oscilloscope 

7Z89170 

Fig. 4 Test circuit for turn'.off breakdown energy. 
V1M = 12 V; Rs= 27011; Ice= 1,8 A; tp = 1ms;5 = 0,01. 



Silicon epitaxial base power transistors 

7Z88343 

10 r: ICM max --,,---..,..--r--,,..-,--r-r...-----. 0 = O ,O 11 I I I I I I 

::s :::s :s: 
t-- lcmax 

80241; 80241A 
802418; 80241C 

10-1 d.c. 

1-----1----+-..__,-+-+-1-Hf--- BO 2 4 1 -+++--+--<-H--l 
BD241A ;--

1-----1----+-..__,-+-+-1-Hf--- B D 2 4 1 B ~;.-+-i=ir-rt 
BD241C ;--++i 

10- 2 ~--~~-~~~~--~-~~~~~~ 
1 10 VCE (V) 102 

Fig. 5 Safe Operating ARea; T mb = 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits, independent of temperature. 
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80241; 80241A 
802418; 80241C 

152 

Z th j- mb t---+-+-+tt+1+1--+-+-t-++tttt--+-+-++tttt+---t-+++++ttt--+-+-++++ttt-+-;-+-++t+tt 

(K/W) 

3i:=f:f:a:mu=:t=tfS:mi:~=eEfmt:=.--i~l-=~r:ttim~~~aflt~:;:/~~i~~~ 
P"_L 
y 

c5= 1 

0,75 

l. 

2 1::::t::::l:~~~~mltj--tifft1~~t-:;;rt~M~;;t;tli!P"~~7,)f'AtPttt1ttr--t-ttitttt1 
1Z v 

0,5 

l 

0,33 

t 
0,2 

J.-

o:; 
0 J.-

o.__......_........_ ............ ......__.__._ ...................... _...._. ...................... u.....__._........_......._........___.__._.._._. ........... _........_..._._. ............... 
10-6 10-5 

Fig. 6 Power pulse rating chart. 

Mv 
t----+-+-+-+-+-+-t-t+---t---t_____,1-+-+-++++---+--+-+-+-+-+-+-+-1 

r:;:1 
10~05 ~ 

0,1 ..... ~ 

0,5 

Fig. 7 S.B. voltage multiplying factor at the lcmax level. 



Silicon epitaxial base power transistors 80241; 8D241A 
802418; 80241C 

Fig. 8 S.B. current multiplying factor at the V CEOmax level. 

"!- +- "'~ 
-r----t--+..-~ 

1 L--~-.J.~-'--'--'-..c.....l....W...1-~--Jl..--l..--L--l..-..J.......1-LI...J.._~~l----1...--l.--1......Ll.....L.l...J~ 
10-5 10-4 tp ( s) 10-2 

Fig. 9 S.B. current multiplying factor at the VcEOmax level. 
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80241; 80241A 
802418; 80241C 

hFE Tj=125°c 

1- -"Lt--+--t-t-+-+.;;1--11:.1, 
~c ~ 

~ 
102 1:::::==±=::!=::±=t±±±!±====t::=±:±'~~d±±±===:::::t:==i=i=t=t=1=t::t:l 

Fig. 10 Typical static forward current transfer ratio as a function of the collector current. VcE = 4 V. 

VcEsat t-------<1--t-t-1-H-t-++--t--+---+-+1-+++-111+~-t--+-t1-+++++~----<1--l------+--l-l-l-+++---~--+---~ 
(mV) 

10'--~'--.1..-1-'-W-J..LI.,_~...J_-'-...L..-l...J...J..J..J..J.~--J...--'-'-...l...J..J..J..J.J._~'--J_J'--LJ....W_JJ,_~--L....I 

1 10 18 (mA) 

Fig. 11 Typical values collector-emitter saturation voltage at Tj = 25 oc. 

~~15-4~~~~-M-a_y_1-98-2-..~. 
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Silicon epitaxial base power transistors J 
----

Ptot max 
(%) 

100 

50 

0 

7Z62954 

""'l 
~ 

"\I 
K 

l\. 

' IS: 

L\ 
~ 
~ 

~ 

' 100 Tamb f°C) 200 

Fig. 12 Power derating curve. 

80241; 80241A 
802418; 8D241C 
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BD242;BD242A 
802428; BD242C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P silicon transistors in a plastic envelope intended for use in audio output stages, general amplifier 
and high-speed switching applications. N-P-N complements are 80241; 241A; 2418 and 8D241C. -

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (d.c.) 

-Vc90 

-Vern 

-lcM 

Total power dissipation up to T mb = 25 °c 

Junction temperature 
Ptot 

Tj 

D.C. current gain 
-le= 1 A; -Vee= 4 v 

Transition frequency 
hFE 

-le= 500 mA; -Vee= 10 V fr 

MECHANICAL DATA 

Fig. 1 T0-220A8. 

Collector connected 
to mounting base. 

2 

'-© 
: i : 
L __ t-__ J 

t_ll:=~=~--·-
3,5 max t 

not tinned ~~x \ 

~~I -I --t 12,1 
max min 

12x1 I 
1 2 3 + 

_I -.li~0,9max {3xl 

2,54 2,54 

See also chapters Mounting instructions and Accessories. 

max. 

max. 

max. 

max. 

max. 

> 

> 

80242 A 8 C 

45 60 80 100 v 
45 60 80 100 v 

1
-11 ... a,s 

..... .--2,4 

7265872.4 

8 

40 

150 

25 

3 

A 

w 
oc 

MHz 

Dimensions in mm 

-
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80242;80242A 
802428; 8D242C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD242 A B c 

Collector-base voltage (open emitter) -Vcso max. 45 60 80 100 v 
Collector-emitter voltage (open base) -Vern max. 45 60 80 100 v 
Collector-emitter voltage (RsE = 100 U) -VcER max. 55 70 90 115 v 
Emitter-base voltage (open collector) -Vrno max. 5 v 
Collector current (d.c.) -le max. 5 A 

Collector current (peak value) -lcM max. 8 A 

Base current (d.c.) -19 max. A 

Total power dissipation up to T mb = 25 °c Ptot max. 40 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 3,12 K/W 
From junction to ambient in free air Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 
BD242; A BD242B; C Collector cut-off current 

-Is= O; -VcE = 30 v -lcEO < 0,3 mA 

-ls=O;-VcE=60V -lcEO < 0,3 mA 

-VsE = O; -VcE = -VcEOmax -lcEs < 0,2 mA 

Emitter cut-off current 
le= o; -Vrn = 5 v -IEBO < mA 

D.C. current gain * 
-le= 1 A; -VcE = 4 v hFE > 25 

-le= 3 A; -VcE = 4 v hFE > 10 

Base-emitter voltage * 
-le= 3 A; -VcE = 4 v -VsE < 1,8 v 

Collector-emitter saturation voltage* 
-le= 3 A; -Is= 0,6 A -VcEsat < 1,2 v 

Small-signal current gain 
-le= 0,5 A; -VcE = 10 V; f = 1 kHz I hfe I > 20 

Turn off breakdown energy 
L = 20 mH; -Ice= 1,22 A E(BR) > 15 mJ 

* Measured under pulse conditions: tp,,;;; 300 µs; o < 0,02. 
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Silicon epitaxial base power transistors 

Transition frequency at f = 1 MHz 
-le= 500 mA; -VcE = 10 V 

Switching times 
-Icon= 1 A; -Ison= IBoff = 0,1 A 

turn-on time 

turn-off time 

90% 
-19 

7Z77491.4 

------ - -Ison 

10% l----f------11-------

- 1satf 

90% 

10% ----- -

Fig. 2 Switching times waveforms. 

Vee 

V~ JJU --1r--i-l-~+-I 
·11-- tp I 

..__ T ---

7Z7B130 

Fig. 3 Switching times test circuit. 

80242; 80242A 
802428; 80242C 

3 MHz 

t 0 n typ. 0,3 µs 

toff typ. 

-V1M = 16 V 
-Vee = 20 v 
+ v88 = 6.4 v 
R1 82 n 
R2 82 n 
R3 82 n 
R4 2on 

20 ns 
20 µs 

= 500 µs 

µs 

-
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BD242;BD242A 
BD242B;BD242C 

V~M JJlJ _,----'l____JLJ 

-112 I -r-

Vee 

hor. 
oscilloscope 

7Z89169 

Fig. 4 Test circuit for turn-off breakdown energy. 

+ 

V1M = -12 V; Rs= 270 !2; -Ice= 1,22A;tp=1ms;6 = 0,01. 

160 August 1983 

Ptot max 
(%) 

100 

50 

0 
0 

7Z62954 

-\: 
~ 

h.. 

IS 
_'j 
~ 

1'i 
~ 

n 
.h. 

~ 

100 T mb (OC) 200 

Fig. 4a Power derating curve. 



Silicon epitaxial base power transistors 80242; 8D242A 
802428; 80242C 

10 

-le 

IA) 

i:- 1cMmax 

T 
- 1cmax 

r 

7Z88350 
----~~--~0=001 1 I I I I II 

. 

f----+--+--+---+ I -t-t-++----+--12 l\-H--+--,\~-+-t-1-f-'I 0,2 ms 

~[\ 

\ I\ 
1 ms 

\ 

10- 1 1-----t--+---+--t--+--+-+-+-+-----+--t--++-+-t-~l-+-H 
10ms 

1----+---+-+--t-t-t-+-+-1----1---+-H-l-+--HH-l d.c. 

r---+----+-+-+--+-+-+-+-t--- B D 2 4 2 -:i++-+---4-t-1-H 
BD242A- H 

t----+----+-+-+--+-+-+-+-t--- B D 2 4 2 B lch-'-~.__.-+._=T-IR-H 
BD242C' ,- T 

10- 2 ~--~---+-~~-+-~t----t---+--~~~~ 
1 10 -VcE(V) 

Fig. 5 Safe Operating A Rea; T mb = 25 oc. 
I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits independent of temperature. 
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BD242;BD242A 
BD242B;BD242C 

162 

Z th j- mb ~-+-+++-1+1~-+-+-1-+++++1--t---t-+++l+l+--+-+++++Hl----+-+-++t+Hl--+-1-++++ttt 
(K/W) 

I v VL 
0,2 +.1-+++l+Hjbo-"f-H-lo"H.H!fb.oo':::..+--H-t+!tlt--H-t+ttttt-+-++ttttH 

o. i.-

O~L-...LL.LLUJllL---L......LLLI..1.W._J.........1.....u.J..W"'--__J_..L.L.LI.J.llL--L-'--.L..1...1.J.J.U-J......J--'-1.J.J..ll.I 
10-6 10-1 tp(S) 

Fig. 6 Power pulse rating chart. 

2 7288353 
10 i=:==:::r:==i::=:i::::i:::r::r::r::o::==::::::ii:::::::r:::::r::::r::i::r:o:r====:::c:::::r:::::r:::r:::i::ljjj 

0,5 

Fig. 7 S.B. voltage multiplying factor at the lcmax level. 
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Silicon epitaxial base power transistors 80242; 80242A 
802428; 80242C 

80242, 8D242A, 802428 72 98348 
10 2 ~~~~~-.-~~~~~~~~~~~~~~~.---.---...-.--r-.-r-r--. 

I- 0,2 --+-+--+--+-+-+++-P-...--......,~--f"o,:::s;i~~--+-+-++++1----+---+--+-+++++-l 

0,5 

10-4 10-3 t p ( s) 10-2 

Fig. 8 S.B. current multiplying factor at the VcEOmax level. 

Fig. 9 S.B. current multiplying factor at the V CEOmax level. 
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BD242;BD242A 
BD242B;BD242C 

NH--._-
1 ~-i 
I~ 

102 1-----1--+--+-+-+-H-++----+--+-+"'~~..,..,i-1--1-+-+----l--+--+-+-+-H-+-1 

10-1 
-le (A) 10 

Fig. 10 Typical static forward current transfer ratio as a function of the collector current; -VcE; 4 V. 

v I.l CI I.l 
- CEsat 1-----;--+-+-+-++++--lt-+--+-~--+-+++ftl\.---+-_i++-~c+1-++++--+--+--+-t-+-t-+++--+---1 

(mV) \ I\ l \ 

3 -~~5:, 1A 2A 3} 5A\ 7A 

10 ~~~gtmt=~f=l~~i=::~~~l~Si~~ili§Ef~~ 
_\. 

~---i-t--+--1-H-+++---+--+-+-+-+-+-+-++----+--+-+-+-+-++++----i-t--+--l-H-+++---+----

t----i-t--t-t-t-++++----+--+-+-+++++t---+--+-+-+++t+t---il--t--t-t-H-+t+---~--j 

10'------''--'--'-'-"-W-++---+--+--'--'-........ +++--'--'--'-........... +++~-'--'--'-'-"-W-++---+-~ 

1 10 

Fig. 11 Typical values collector-emitter saturation voltage at Tj ; 25 oc . 
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BD243;80243A 
BD243B;BD243C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N silicon transistors in a plastic envelope intended tor use in general amplifier and switching applica-
tions. P-N-P complements are 8D244; 244A; 2448; and 8D244C. -

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (peak value) 

Total power dissipation up tci T mb = 25 °c 

Junction temperature 

D.C. current gain 
lc=3 A; VcE =4 v 

Transition frequency at f = 1 MHz 
I c = 500 mA; V CE = 10 V 

MECHANICAL DATA 

Fig. 1 T0-220A8. 

Collector connected 
to mounting base. 

2 

3,5 max 
not tinned 

Vc00 

VcEO 

lcM 

Ptot 

Tj 

1-© 
3 ~-I -t 

max-. 
(2x) 

1 2 3 

j -'i!:-0,9max (3x) 

2,54 2,54 

See also chapters Mounting instructions and Accessories. 

8D243 A 8 c 

max. 45 60 80 100 v 
max. 45 60 80 100 v 
max. 12 A 

max. 65 w 
max. 150 oc 

> 15 

> 3 MHz 

Dimensions in mm 

--, ~a5x -
1,3-- ,..._ 

+ 

~ 5,9 

r min 

I + 15,8 
I max I 
I 

l 
J 

-11-o,s 
-- -+-2,4 

7Z65872.4 -
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80243; 80243A 
802438; 80243C 

166 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD2~-A~+-B--+--C-
Collector-base voltage (open emitter) Vcso max. 45 60 80 100 V 

Collector-emitter voltage (open base) 

Collector-emitter voltage (RsE = 100 fl) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Base-current (d.c.) 

Total power dissipation up to T mb = 25 °c 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From junction to ambient in free air 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
ls=O;VcE=30V 

ls=O;VcE=60V 

VsE = O; VcE = VcEOmax 

Emitter cut-off current 
le= O; VEB = 5 V 

D.C. current gain* 
le= 300mA; VcE =4 v 
le= 3 A; Vc.E = 4 v 

Base-emitter voltage** 
lc=6A;VcE=4V 

Collector-emitter saturation voltage* 
1c=6A;1 8 =1A 

Turn off breakdown energy 
L = 20 mH; Ice= 2,5A 

Vern max. 

VcER max. 

VEBo max. 

le max. 

lcM max. 

Is max. 

Ptot max. 

Tstg 

Tj max. 

Rthj-mb 

Rthj-a 

lcrn < 
lcrn < 
ICES < 

IEBO < 

hFE > 
hFE > 

VsE < 

VcEsat < 

E(BR) > 

* Measured under pulse conditions: tp.;;; 300µs; o < 0,02. 
** VsE decreases by about 2,3 mV/K with increasing temperature. 

M•y 19821 

45 

55 

60 

70 

80 100 v 
90 115 v 

5 

8 

12 

3 

65 

~5to+150 

150 

1,92 

70 

v 
A 

A 

A 

w 
oc 

oc 

K/W 

K/W 

BD243; A BD243B; C 

0,7 mA 

0,7 mA ,____,___. 
0,4 mA 

mA 

30 

15 

2 v 

1,5 v 

62,5 mJ 



Silicon epitaxial base power transistors 

Transition frequency at f = 1 MHz 
lc=0,5A;VcE=10V 

Switching times 
(between 10% and 90% levels) 

Icon= 1 A; Ison= -lsoff = 0,1 A 

Turn-on' time 
Turn-off ti me 

7Z77499.5 

90% ------ ~ 1son 

Is 
10% F=-=~-----11--~---

- -Is off 

90% 

10% 

Fig. 2 Switching times waveforms. 

Vee 

VIM 
Vee 
-Vss 
R1 
R2 
R3 
R4 
tr= tf 
tp 
T 

VBB 

Fig. 3 Switching times test circuit. 

80243; BD243A 
BD243B;BD243C 

> 3 MHz 

tan typ. 0,6 µs 
2 µs toff typ. 

-

30 v 
20 v 

3,5 v 
82 n 

150 n 
39 n 
20 n 

< 15 ns 
10 µs 

500 µs 
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80243; BD243A 
BD243B;BD243C 

168 Moy 19821 

vert. 
oscilloscope 

+ 
Vee 

hor. 
osci 11 oscope 

7289170 

Fig. 4 Test circuit for turn-off breakdown energy. 
VIM= 12 V; Rs= 270 n; Ice= 2,5 A; tp = 1ms;8 = 0,01. 



Silicon epitaxial base power transistors 

le 
(A) ----+----+-+-+--f--+-+++-~--1~-l---+----+--+--+-+--i--l 

1cMmax 
{j = 0,01 

10 

10 VcE (V) 

Fig. 5 Safe Operating ARea; T mb = 25 °c. 
I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits, independent of temperature. 

80243; 80243A 
802438; 80243( 
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80243; 243A 
BD2438;BD243C 

170 

Fig. 6 Typical static forward current transfer ratio as a function of the collector current. VcE = 4 V, 
Tj = 25 oc. 

T 
VcEsat 1----1-+-1-+-Hf.++1+---1H--1-11-+-1+H1--+\4!--+-1-+-1-+.++-1----11---+-4-1-+-1.++i-~-1-~ 
(mV) 

10~~~~~ .......... ....._~_.__._......_.~ ........ ~-'---'"-'-................. ..__~,__.._._._.._....._...._~_._~ 
1 10 18 (mA) 

Fig. 7 Typical values collector-emitter saturation voltage at Tj = 25 oc. 



BD244;BD244A 
802448; BD244C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P silicon transistors in a plastic envelope intended for use in general amplifier and switching 
applications.N-P-N complements are 8D243; 243A; 2438; and 8D243C. -

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (d.c.) 

-Vc00 

-VcEO 

-lcM 

Total power dissipation up to T mb = 25 oc 

Junction temperature 
Ptot 

Tj 

D.C. current gain 
-lc=1A;-VcE=4V 

Transition frequency 
-le= 500 mA; -VcE = 10 V 

MECHANICAL DATA 

Fig. 1 T0-220A8. 

Collector connected 
to mounting base. 

2 

·-© 

hFE 

fr 

_j -1J!:-o,9max {3xl 

2,54 2,54 

See also chapters Mounting instructions and Accessories. 

8D244 A 8 c 

max. 45 60 80 100 v 
max. 45 60 80 100 v 
~ 

max. 

max. 

max. 

> 

> 

I 
I 
I 
I 

J 

-11--o,s 
.... .....2,4 

7Z65872.4 

12 A 

65 w 
150 oc 

15 

3 MHz 

Dimensions in mm 

15,8 max 

l 

-
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80244; BD244A 
BD244B;BD244C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

80244 A B c 

Collector-base voltage (open emitter) -Vcso max. 45 60 80 100 v 
Collector-emitter voltage (open base) -Vern max. 45 60 80 100 v 
Collector-emitter voltage (RsE = 100 Q.) -VcER max. 55 70 90 115 v 
Emitter-base voltage (open collector) -Vrno max. 5 v 
Collector current (d.c.) -le max. 8 A 

Collector current (peak value) -lcM max. 12 A 

Base current (d.c.) -Is max. 3 A 

Total power dissipation up to T mb = 25 °c Ptot max. 65 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 1,92 K/W 

From junction to ambient in free air Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 80244; A B0244B;C 

-ls=O;-VcE=30V -lcEO < 0,7 mA 

-ls=O;-VcE=60V -lcEO < 0,7 mA 

-VsE = O; -VcE = -VcEOmax -lcEs < 0,4 mA 

Emitter cut-off current 
le= O; -VEB = 5 V -Imo < mA 

0 .C. current gain * 
-le= 300 mA; -VcE = 4 V hFE > 30 

-le= 3 A; -VcE = 4 v hFE > 15 

Base-emitter voltage* 
-le= 6 A; -VcE = 4 v -VsE < 2 v 

Collector-emitter saturation voltage * 
-le= 6 A; -Is= 1 A -VcEsat < 1,5 v 

Turn off breakdown energy 
L = 20 mH; -Ice= 2,5 A E(BR) > 62,5 mJ 

* Measured under pulse conditions: tp < 300 µs; o < 2%. 
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Silicon epitaxial base power transistors 

Transition frequency at f = 1 MHz 
-le= 500 mA;-VcE = 10 V 

Switching times 
-Icon= 1 A; -Ison= lsoff = 0,1 A 

turn-on time 

turn-off time 

90% 
-18 

7Z77491.4 

------ - -Ison 

10% -=-==~----~!--~---

- 1Boff 

90% 

10% ----- -

Fig. 2 Switching times waveforms. 

Vee 

:pl "-l:~p--' 
7Z78130 

Fig. 3 Switching times test circuit. 

80244; 80244A 
802448; 80244C 

3 MHz 

t 0 n typ. 0,4 µs 

t 0 ff typ. 0,7 µs 

-V1M = 30 V 
-Vee = 20 v 
+Vas = 3,5 v 
R1 = S2 n 
R2 = 150Q 
R3 39Q 
R4 2on 

15 ns 
10 µs 

= 500 µs 

-
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80244; BD244A l 
BD244B;BD244C --~~~~~~~~~~~~~~~~ 

174 

Vee 

hor. 
oscilloscope 

7Z89169 

Fig. 4 Test circuit for turn-off breakdown energy. 

+ 

V1M = -12 V; Rs= 270 il;-lee = 2,5 A; tp = 1 ms; 5 = O,Q1. 



Silicon epitaxial base power transistors 80244; 80244A 
802448; 80244C 

-le 
{A) i-----+---+-+--1-+--+-+--+-">----4>---+-->--4-+---+->-+-1 

- 1cMmax 
fj =y.01 

\'\J\ 
(2~ 
~\ 

]\'t\! t = p 
\ 0,3ms 

t----+---+-+--t--+--+-~t------<--+----<r+-+--+-+-<~.....,.1ms 

1-----+---+-+--1-+--+-~>--- 8 D 2 4 4 --+++--1--+-1--~ ..... 10 ms 
80244A i-1 d.c. 
802448 
8 D 2 44 C ~-:-t-rrn 

10-1.....__ _ _.__...._....._..__.._._._._,_ __ ~~-~i--J ....... ....L... .......... ~ 

1 10 -VcE(V) 102 

Fig. 5 Safe Operating A Rea; T mb = 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits independent of temperature. 
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80244; 80244A 
802448; 80244C 

176 

10-1 
-le (A) 10 

Fig. 6 Typical static forward current transfer ratio as a function of the collector current. -VcE = 4 V, 
Tj = 25 °c. 

l 10 ~~~~~~~-~~~~~~~~~---'---'--'-~"'-~'--"'---'---'--""-'-'--'-'-~~~ 
1 10 103 -IB (mA) 104 

Fig. 7 Typical values collector-emitter saturation voltage at Tj = 25 oc. 
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II II 
80329 

SILICON PLANAR EPITAXIAL POWER TRANSISTOR 

N-P-N transistor in a SOT-32 plastic envelope intended for car-radio output stages. 
P-N-P complement is BD330. Matched pairs can be supplied. 

QUICK REFERENCE DATA 

Collector-emitter voltage (VBE = 0) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T mb = 45 oc 

.Junction temperature 

D.C. current gain 
le = 0, 5 A; V CE = l V 

Transition frequency 
Ic = 50 mA;VcE = 5 V 

MECHANICAL DATA 

T0-126 (SOT-32) 

Collector connected 
to metal part of 
mounting surface 

VcES 

VcEO 

ICM 

Ptot 

Ti 

hpE 

fT 

max _.12,71.._ 

' 3,2 
3,0 

+ 

mnx. 32 v 
max. 20 v 
ill<JX. 3 A 

max. 15 w 
max. 150 oc 

85 to 375 

typ. 130 MHz 

Dimensions in mm 

1- 7,8 max --1 
~~. -3j51 

y 11,1 
[ max 

'-rr--r!r--n-'-1 
r 

15,3 
min 

e c · b · l 
---~ 

JI_ 0,88_.ll.._' 
max --1 1-. 

7Z59324.2 

0,5 
/2,29/ 

See chapters Mounting Instructions and Accessories. 

1) Within this region the cross-section of the leads is uncontrolled. 

August 1983 
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80329 
II II 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VcBO max. 32 v 
Collector-emitter voltage <VBE = 0) VcES max. 32 v 
Collector-emitter voltage (open base) VcEO max. 20 v 
Emitter-base voltage (open collector) Vmio max. 5 v 

Collector current (d. c.) Ic max. 3 A 

Collector current (peak value) lcM max. 3 A 

Base current (d. c.) lB max. A 

Emitter current (d. c.) -IE max. 3 A 

Total power dissipation up to T mb = 45 °c Ptot max. 15 w 

Storage temperature Tstg - 65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 7 K/W 

From junction to ambient in free air Rth j-a 100 K/W 
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II II 
80329 

CHARACTERISTICS Tj = 25 oc unless otherwise specified 

Collector cut-off current 

IE =0;Vcn=32V Ic130 < 10 µA 

IE= 0; Ven= 32 V; Tj = 150 oc le BO mA 

Emitter cut-off current 

le = O; VEB = 5 V 1EBO 10 pA 

Base-emitter voltage 

Ic=SmA;VcE=lOV VnE typ. 0,6 v 
Ic = 2 A; V CE = I V VnE < I. 2 v 

Collector-emitter saturation voltage 

re =2A;In=0,2A VcEsat < 0,5 v 

D. C. current gain 

re= s mA; VcE = 10 v hFE > so 
le = 0, 5 A ; V CE = I V hFE 85 to 375 

le = 2 A; V CE = IV hFE > 40 

Transition frequency at f = 35 MHz 

le = 50 mA; V CE = 5 V fT typ. 130 MHz 

D. C. current gain ratio of 
matched pairs 

BD329 /BD330 

/lei= 0,5 A; IVcEI = 1 v hFEl/hFE2 < 1,6 
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80329 

10 

10-2 
1 

If 

I 

Ii= 0,01 
~ 

~ ~ ~TI~ 
~ ~\ 

-m-
::l\llI 
2~ 
~ 

\\\ 
'\ 

10 

II 
7272273 

Tmb :;::45 °C 

tp= 
50 µs 

100 

200 

500 
1ms 
2 
10 
d.c. 

Safe Operating ARea with the transistor forward biased 

I Region of permissible d. c. operation 
II Permissible extension for repetive pulse operation 

1) Ptot max and ppeak max lines. 

2) Second-breakdown limits (independent of temperature). 
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II II 
80329 
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80329 

II II 

Mv 

10 

0,1 
02 
0,33 
0,5 
0 75 

10 0,05 

0,1 

~,01 
0,05 

~ 

7Z722691 

S.B. voltage multiplying factor at the lcmax level 

..... llillll!t:::bi 
N-1 ~ ~ 

l:=::I .... 

7Z72270.1 

S.B. current multiplying factor at the VcEOmax level 

~ 
0,2-+---1~~'1""'+.d:::'l"l"~~.,.-~1---+--+-l-+++-H-~-+---l--+-+-+++++~~1---+--+-l-+++H 

0,33 --i-ti ~ 
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II II 
80329 

VcE = 1 V 

hFEJ...-~--+~-+--+--+-+-++++-~--1~--+--+-+--+-l--H+--~~f---+~~-·=..--r25~oncr-rl 
typ 

150~ 

1,5 

0,5 

0 
10-2 

August 1975 

II 

lo"" 
typ --

10-1 

7Z72489 

VcE = 1 V 
Tj = 25 °C 

L 
IL 

L 
./ 

le (Al. 10 
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BD329 

VcEsat 
(VJ 

184 

II 

!"I 
~ 

II 

il 

I\ 

~ 

~ 
~ ....,....._ 
+... 

10 

II 
7Z724.8'1 

typ. values 
Tj=25 °C 

Ic = 
~ 3A 

2A 

1A 

OSA 

102 103 18 (mA) 
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_II II 80330 

SILICON PLANAR EPITAXIAL POWER TRANSISTOR 

P-N-P transistor in a SOT-32 plastic envelope intended for car-radio output stages. 
N-P-N complement is BD329. Matched pairs can be supplied. 

QUICK REFERENCE DATA 

Collector-emitter voltage (VBE = U) -VcES max. J2 v 
Collector-emitter voltage (open base) -VcEO max. 20 v 
Collector current (peak value) -lcM max. 3 A 

Total power dissipation up to T mb = 45 °c Ptot max. 15 w 
Junction temperature Tj max. 150 oc 

D. C. current gain 
-le= 0,5A;-VcE = 1 v hpE 85 to 375 

Transition frequency 
-le =50mA:-VeE =SV fT typ. 100 MHz 

MECHANICAL DATA Dimensions in mm 

T0-126 (SOT-32) 

Collector connected 
to metal part of 
mounting surface 

max -12,71._ 

JI_ 
0,5 

See chapters Mounting Instructions and Accessories. 

• 3,2 
3,0 
+-

I._ 7,8 max -1 
_Th -3j5 I 
~ 11,1 

[ max 

.____...__l 
I 

15,3 
min 

e c' b'~l 
o,ss._11... . . 
max _.I I._ 

7Z59324.2 

l2,2sj 

1) Within this region the cross-section of the leads is uncontrolled. 
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80330 

II II 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) -Vcoo max. 32 v 
Collector-emitter voltage (VBE = 0) -VcES max. 32 v 
Collector-emitter voltage (open base) -VcEO max. 20 v 
Emitter-base voltage (open collector) -VEBO max. 5 v 

Collector current (d. c.) -Ic max. 3 A 

Collector current (peak value) -ICM max. 3 A 

Base current (d. c.) -Is max. 1 A 

Emitter current (d. c.) lE max. 3 A 

Total power dissipation up to T mb = 45 °c Ptot max. 15 w 

Storage temperature Tstg - 65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 7 K/W 

From junction to ambient in free air Rth j-a 100 K/W 

186 II II August 1975 



II II 
80330 

CHARACTERISTICS Tj = 25 °c unless otherwise specified 

Collector cut-off current 

IE=O;-Vc3=32V -lcBO < 10 µA 

IE = O; -VcB = 32 V; Tj = 150 °c -Icoo < mA 

Emitter cut-off current 

le = O; -VEB = 5 V -!EBO < 10 µA 

Base-emitter voltage 

-le = 5 mA; -VcE = 10 v -VBE typ. 0,6 v 

-le =2A; -VcE = 1 v -VBE < 1, 2 v 

Collector-emitter saturation voltage 

-le= 2 A; -!3 = 0,2 A -VcEsat < 0,5 v 

D. C. current gain 

-le= 5 mA; -vcE = 10 v hpE > 50 

-le= 0,5A; -VcE = 1 v hFE 85 to 375 

-le= 2 A; -VcE = l v hFE > 40 

Transition frequency at f = 35 MHz 

-re = 50 mA; -vcE = 5 v fT typ. 100 MHz 

D. C. current gain ratio of 
matched pairs 

BD329/BD,330 

I IC I = O, 5 A; /VcEI = 1 V hpEl/hFE2 < 1,6 
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80330 

II II 
7272274 

10c:::=:::c:::::::i:::::::i::r:::r:::i:::::cr:c:==:::r:==r:=i::::r:jj:ro 
1------+--+---+-+-+--+-+++-----+----i T mb :0::: 45 °C 

l-~-+~---+-_.__,_+-+_._.+-2~~u~~,-\J--~+--+-+-l-+-+-H 
1------+--+---+-+-+--+-+++--~~.u\Ttsoo+--1--1---1--+--1-1-1 

-J~ms 
' 10 _ _,__.__._--+-..._.--1-1 

d.c. 

10-2.__ __ .....__.....___.._...._._....._._._,__ __ .....__.....__....__.._._....._._._. 
1 10 -VCE ( V) 102 

Safe Operating ARea with the transistor forward biased 

I Region of permissible d. c. operation 
II Permissible extension for repetitive pulse operation 

1 
) ptot max and p peak max lines· 

2) Second-breakdown limits (independent of temperature). 
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80330 

II II 

1----1----+-t--f---+-+-l-+-t-----1 S.S. voltage multiplying factor at the Icmax level 

My 

101----1----+-f--if---+-+-+-Hl---~t---+___,f--i-+-+-tf-H-----l--+---l---l-+-+-t-+-t 

0,1 

5/~·01 
g,05 

5~,01 
10 0,05 _... 0,02 

0,1 "!ii 

1;..0,33 r-t-++- ~ 
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II 

72722701 

S.S. current multiplying factor at the .VcEOmax level 
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hFE 
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typ 
µ 

r;;;;;; 
_;;;;;;;;; 

10-1 

II 

II 
80330 

7272491 

-VcE = 1 V 
lj = 25 °C 

7272492 

-VcE = 1 V 
Tj = 25 °C 

rZ 
2 _.,,,.. 

-Ic (A) 10 
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80330 

11 11 

typ. values 
Tj = 25 °C 

-VCEsat 
(V) t---+---+--+-t-+++l+-+--+--+--+-+H-l+++------l----J.--l---+---1--1--l-W 

192 

I\ 
r---+---+----+--+t+++-11-1-l----+----+---\-l--\--l--+--1-1-~~-Ic-=-+--+---1-!-+-H 
t---+---+--t-+t+-++IH-+--t--+----*JS--l--+-l+~J":~--=l3A+-+--+---1-!-+-H 

11 August 1975 



80331; 333 
80335;337 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N epitaxial base transistors in monolithic Darlington circuit for audio output stages and qeneral 
amplifier and switching applications; plastic SOT-82 envelope for clip mounting; can also be soldered 
or adhesive mounted into a hybrid circuit. P-N-P complements are BD332, BD334, BD336 and BD338. 

QUICK REFERENCE DATA 

BD331 333 335 337 

Collector-base voltage (open emitter) V CBO 

Collector-emitter voltage (open base) VcEO 

Collector-current (d.c.) le 

Base current (d.c.) I B 

Total power dissipation up to 

T mb = 25 °c Ptot 

Junction temperature Tj 

D.C. current gain 
lc=3,0A;VcE=3V 

MECHANICAL DATA 

Fig. 1 SOT-82. 

Collector connected 
to metal part of 
mounting surface 

I 
........... ~~~--+ 

max. 

max. 

max. 

max. 

max. 

max. 

> 

n n) ~~~11) 
-- -- +-- i-+ - l..-12 

60 80 100 120 v 
60 80 100 120 v 

6 A 

150 mA 

60 w 
150 oc 

750 

Dimensions in mm 

max 
I
- 1.a __..

1 ..___ _ _i_ 

_,_,__-1-3-.75 1 
11,1 

max 

L-.-.--.-.--.-.-1 
r 

15,3 
min 

JI~ 
0,5 

b c e '+'-----'-l 
[•I o,2s4 J®fof~8 j2,29k-

max 

7265778.2 

( 1) Within this region the cross-section of the leads is uncontrolled. 

See also chapters Mounting Instructions and Accessories. 
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80331; 333 
80335; 337 

RATINGS 

,-----------
' 

b-+-+----i 

I 
! R1 R2 L ________ _ __J 
7Z66445.2 

e 

Fig. 2 Circuit diagram. 

c 

R1 typ. 4 kU 
R2 typ. 100 n 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD331 333 335 337 

Collector-base voltage (open emitter) Vcso max. 60 80 100 120 v 
Collector-emitter voltage (open base) Vern max. 60 80 100 120 v 
Emitter-base voltage (open collector) VEBQ max. 5 5 5 5 v --------Collector current (d.c.) le max. 6 A 

Collector current (peak value) 
tp <;;; 10 ms; S <;;; 0, 1 lcM max. 10 A 

Base current (d.c.) 19 max. 150 mA 

Total power dissipation up to 
Tmb= 25 °c Ptot max. 60 w 

Storage tern peratu re Tstg -65 to+ 150 oc 

Junction temperature * Tj max. 150 oc 

THERMAL RESISTANCE* 

From junction to mounting base Rth j-mb 2,08 K/W 

From junction to ambient in free air Rth j-a 100 K/W 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 80331; 333 
80335;337 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE= O; Vcs = Vcsomax lcso < 0,2 mA 

IE= O; Vcs = Vcsomax; Tj = 150 °c 'cso < 2 mA 

Is= O; VcE = y, VcEOmax lcEO < 0,5 mA 

Emitter cut-off current 
lc=O;VEB=5V IEBO < 5 mA 

D.C. current gain • 
le= 0,5A; VcE =3 v hFE typ. 1900 

le= 3 A; VcE = 3 v hFE > 750 

le= 6 A; VcE = 3 v hFE typ. 3000 

Base-emitter voltage •• 
le= 3 A; VcE = 3 v VsE < 2,5 v 

Collector-emitter saturation voltage 
le= 3 A; 19 = 12 mA VcEsat < 2 v 

Cut-off frequency 
lc=3A;VcE=3V fhte typ. 50 kHz 

Turn-off breakdown energy with inductive load (see Fig. 12) 
-lsoff = O; Icon= 4,5 A E(BR) > 50 mJ 

Diode forward voltage 
IF= 3 A VF typ. 1,8 v 

D.C. current gain ratio of complementary 
matched pairs 
lc=3A;VcE=3V hFE1/hFE2 < 2,5 

Small signal current gain 
lc=3A;VcE=3V;f= 1 MHz hte > 10 -Second-breakdown collector current 
VcE = 60 V; tp = 25 ms l(SB) > 1 A 

Switching times 
(between 10% and 90% levels) 
Icon= 3 A; Ison= -lsotf = 12 mA typ. 1 µs 
Turn-on time ton < 2 µs 

Turn-off time to ff 
typ. 5 µs 
< 10 µs 

Measured under pulse conditions: tp < 300 µs, li < 2%. 
VsE decreases by about 3,8 mV/K with increasing temperature. 
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7277499.5 

90% ------ - 1son 

IB 

10% ~~;;.;r-----------

- - 1Boff 

90% ---

Fig. 3 Switching times waveforms. 

V~M_JLJL --1H==1-__,..-H 

--11-- tp I 
--- T --

7Z78131 

Fig. 4 Switching times test circuit. 

vert. 
oscilloscope 

+ 
Vee 

hor. 
oscilloscope 

7Z73S63,1 

Fig. 5 Test circuit for turn-off breakdown energy. 

10 v 
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tr= tf = 15 ns 
tp = 10µs 
T = 500 µs 
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R8 = 210 n 
le 4,5A 
/) 1 % 
tp 1 ms 
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Silicon Darlington power transistors 

le 
(A) l--~+--1-~--+-4-1-H~---'f--+-f-+++++t-~-+___,t-t-; 

1CMmax 
6 = 0,Q1 

(1~ 
~ 0,5 

1 

l---+--+-+--H-H-l+--+-t-,_._-H\N-t-t2-I----+-+~ 
I----+--+--+ I -1--1--+-1-t--+--+- (2) ++~-+--1---+-+-i 

I\ 10 
1----1--+-+-Hf.+l-+1---+-+-+-+-+-l-l+H d.c. -+-+-

1----1---+--+-++++-1+--BD331-"f-:y+!..i+lf+--+--+--+-1 
BD333 H l-­

l---+--+--+-H-++l+--BD335-:+:-~.J..1~+--+-f--!-I 
BD337..}1 

VcE(V) 

Fig. 6 Safe Operating A Rea, T mb <;; 25 oc. 

I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits {independent of temperature). 

80331; 333 
80335; 337 
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80331; 333 
80335; 337 

1-----+--+--+--+-+-+--+-+-+----1 S.B. voltage multiplying factor at the Icmax level 

Mv1----+--+--+--+-+-+-+-+-+----+--+--+--+-+-+--+-+-+----1--+--+--+--+-+-+-+-1 

101----+--+--+--+-+-+-+-+-+----+--+---+--+-+-+-+-+-+----l--+--+--+--+-+-+-+-1 

Fig. 7 Second breakdown voltage multiplying factor at lcmax level. 

t----+--+--+--+-+-t-+++----1--t--+-t-+-t-+J-t·---t-·· ·--+--t--t-H 

t----+--+--+--l-+-t-l-++-----li---1--t--l--+-1-H-+---t---+-+-r-+H 

0,33 ~ ~ 

10-l 10 tp (ms) 

Fig. 8 Second breakdown current multiplying factor at VcEOmax level. 
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Silicon Darlington power transistors 

10 

Zth j-mb 

(K/W) 

10 

+-v 
p::: 
~ 

5=1 

0,75 
0,50 
0,33 
0,20 

~ 
0,10 

1 i'p.05 
I 0,02 

0,01 

Fig. 9 Pulse power rating chart. 

Fig. 10 D.C. current gain. VcE = 3 V. 

80331; 333 
80335; 337 

7Z72226 
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l 
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80331; 333 
80335; 337 

10 

1 

VeEsat 

(V) 

10 

1 

10-1 
10-1 

le= 
1A 

200 March 1981 

72673293 
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typ 

L\-
\ 

T'l 
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10 105 f(kHz) 106 

Fig .. 11 Small signal current gain at le= 3 A; VeE = 3 V. 
7Z82902 

.... ~ --

2 3 4 5 6A 

I 1 
j ]: 
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~ ~ ~ ,... N 

t--

-

10 18 (mA) 

Fig. 12 Typical values collector-emitter saturation. Tj = 25 oc. 



Silicon Darlington power transistors 

1-+-+--+--+--+-+--+-f-.-+--lrf-7+1---+--+-t--1 
7 S ....-.~__,_-+--t-~~~_,,_ll-_,__,_r, -+-! 

5 t---J--t--t--t--+--t--1-1+--t--t--+-+-t--+--f 

1/-
~-+-, -+--+--t-+1-ltyp-+--+--+-+-+-+--l 
t-i---t---i--+--+-<,,__,·-+--~1··-t-J--1 
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f i I 
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Fig. 13 Collector current. 
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Fig, 14 Power derating curve. 

80331: 333 
80335;337 
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80332; 334 
80336;338 

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; plastic SOT-82 envelope for clip mounting; can also be soldered 
or adhesive mounted into a hybrid circuit. N-P-N complements are B 0331, BD333, 80335 and 80337. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-current (d.c.) 

Base current (d.c.) 

Total power dissipation up to 
T mb = 25 °c 

Junction temperature 

D.C. current gain 
-le= 3,0A;-VcE = 3 v 

MECHANICAL DATA 

Fig. 1 SOT-82. 

Collector connected 
to metal part of 
mounting surface. 

I 

-Vcso 
-Vern 
-le 

-Is 

3,2 
3,0 

- 1 .... ,2 

BD332 334 336 338 

max. 60 80 100 120 v 
max. 60 80 100 120 v 

---
max. 

max. 

max. 

max. 

> 

max 1-7,8-1 

6 A 

150 mA 

60 w 
150 oc 

750 

Dimensions in mm 

__L_ 
3,75 

r 

15,3 
min 

b c e 't'-----'-l 
l•lo,2s4l@f-Ql~S J2,29~ 

max 

7Z6577B.2 JI .. 
0,5 

(1) Within this region the cross-section of the leads is uncontrolled. 

See also chapters Mounting instructions and Accessories. 
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80332; 334 
80336; 338 

RATINGS 

c 

b------1 

R1 R2 L ______ _ ___ J 
7266446 2 

e 

Fig. 2 Circuit diagram. 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

80332 

Collector-base voltage (open emitter} -Vcso max. 60 

Collector-emitter voltage (open base) -Vern max. 60 

R1 typ. 4 kS1 
R2 typ. 80 S1 

334 336 338 

80 100 120 

80 100 120 

v 
v 

Emitter-base voltage (open collector) -VEBO max. 5 5 5 5 v 

204 

Collector current (d.c.) -le max. 6 

Collector current (peak value) 
tp < 10 ms; Ii < 0, 1 -lcM max. 10 

Base current (d.c.) -Is max. 150 

Total power dissipation up to 
T mb = 25 °c Ptot max. 60 

Storage temperature Tstg -65 to+ 150 

Junction temperature* Tj max. 150 

THERMAL RESISTANCE* 

From junction to mounting base Rth j-mb 2,08 

From junction to ambient in free air Rth j-a 100 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 

March 1981 

A 

A 

mA 

w 
oc 

oc 

K/W 

K/W 



Silicon Darlington power transistors 80332;334 
80336;338 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 

IE= O; -Vcs = -Vcsomax -lcso < 0,2 mA 

IE= O; -Vcs = -Vcsomax: Ti= 150 °C -lcso < 2 mA 

Is= 0; -VcE = -1/2 VcEO -lcEO < 0,5 mA 

Emitter cut-off curre,,t 
le= O; -VEB = 5 V --IEBO < 5 mA 

D.C. current gain * 
-le= 0,5 A; -VcE = 3 v hFE typ. 2700 

-le= 3 A; -VcE = 3 v hFE > 750 

-le= 6 A; -VcE = 3 v hFE typ. 400 

Base-emitter voltage * * 
-lc=3A;-VcE=3V -VsE < 2,5 v 

Collector-emitter saturation voltage 
-lc=3A;-1 8 =12mA --V CEsat < 2 v 

Small signal current gain 
-le= 3 A; -VcE = 3 V; f = 1 MHz hte > 10 -

Cut-off frequency 
-lc=3A;-VcE=3V fhfe typ. 100 kHz 

Diode, forward voltage 
IF= 3 A VF typ. 1,8 v 

D.C. current gain ratio of 
complementary matched pairs 
-le= 3 A; -VcE = 3 v hFE11hFE2 < 2,5 

Second breakdown collector current 
non-repetitive; without heatsink 
-V CE= 60 V; tp = 25 ms -l(SB) > 1 A 

Switching times (see Figs 3 and 4) 
-Icon= 3 A; -Ison= lsoff = 12 mA 
turn-on time ton typ. µs 

< 2 µs 

turn-off time to ff typ. 5 µs 

< 10 µs 

Measured under pulse conditions: tp < 300 µs, 8 < 2%. 
VsE decreases by about 3,8 mV/k with increasing temperature. 
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90% 
-Is 
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t, 

-1-
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If 
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- 1son 

LLIBof: 

90% f----H ----- --1 - 1con 

\ 
10% f--- -- -- -

- - - .-t1 t 

ton - t, -
- t 

1.-off 

Fig. 3 Switching times waveforms. 

~J:lfl "-l:~p _ _I 
7Z78130 

Fig. 4 Switching times test circuit. 

-

Vee 

-V1M 10 v 
-Vee 10 v 
V99 4 v 
R1 56 n 
R2 410 n 
R3 560 n 
R4 3 n 
tr= tf 15 ns 
tp 10 µs 
T 500 µs 



Silicon Darlington power transistors 
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10- 2 '----l----!---!--'-'-'-J.-U---'---'--'--'-L..W~..&---'--_.__.__. 
1 10 10 2 -VcE (V) 

80332;334 
80336;338 

Fig. 5 Safe Operating Area with the transistor forward biased; T mb = 25 oc. 

I Region of permissible d.c. operation 
11 Permissible extension for repetitive pulse operation 

(1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits (independent of temperature). 
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80332;334 
80336; 338 

Z th j-mb >---+--+-+-+-H+++-__,>--+-++......,H----+--+-i-+-+-H-++--+----1-+-++++~-+---1 

(K/W) 
t---+--+-+-+-H+++-__,>--+-++......,H----+--+-i-+-+-H-++--+---f-+-++++~-+----1 

15=1 
1---+-+++H-tt 0,75 

0,50 
0,33 

~ 0,10 --+-+-++++H---+--+-,__.....,>+H---+---+-+-++++++---+--+--+++++-++----+--+--+-+-++++< 
~ 0,05 

0,20 

-r- :J<:IO"'I 

10-1 p f'0,02 
0,01 

208 March 1981 

Fig. 6 Pulse power rating chart. 

~.... tvp I' 

-lc(A) 

Fig. 7 D.C. current gain at -VcE = 3 V. 
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Silicon Darlington power transistors 80332;334 
80336;338 

1-----t--+---+--+--+-+-+++----t S.B. voltage multiplying factor at the Icmax level 

Mv1-----t--+--+-+---+-~+-+-----+--+--+-+-1-+-+--+-1-----t--+--+-+---+-+--+-+-1 

101-----t--t---+--+-t-+-+++----t--t--+-+-t-t-+-+-l-----t--t---+-+--t-t+H 

5-0,01 
0,02 
0,05 +----+-l--l-+--+-+-++---+---+---+---+-+->-+-1-+----+----+-l--l-+--+-+-+-1 

i-....-::-s::~~~:+--+-t-+-r+++-~-t--+-t--+---t-H-++-~-+~+-+-+-+-t-++-1 
1-0.10~ 

t--0,20~ -~ 
0,33 ~il;J 

Fig. 8 Second breakdown voltage multiplying factor at the lcmax level. 

l-0,02 

0,33 ~ ~ 

0~5 ~ 

IO 

Fig. 9 Second breakdown current multiplying factor at the V CEO max level. 
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80332; 334 
80336; 338 

7Z82904 

-VeEsat 1--~-+--+--+--1-1-4-!-~~-+------+--+--1--+__,_._....._~-+--+-----+--+-'-'-'-++-~-----+----<'---4-+-..__,_W-J 
(V) 

-le= 
1A 2 3 4 5 6A 

101====1f:i=:l==l:ci=l::t:t:t±=~±::oi;;;±::t::¢±±t±t==::±:::±::t::t±lt±tl===±==f::±±±±tll 
~::s: 

li \ 

10 102 -IB (mA) 
Fig. 10 Typical values collector-emitter saturation voltage. Tj = 25 °e. 

7282903 

~ 

typ 

~ 

y 

10 \I 

I\ 1 
1 10 105 f(kHz) 106 

Fig. 11 Small signal current gain. -le= 3 A; -VeE = 3 V. 
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Silicon Darlington power transistors 
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Fig. 12 Power derating curve. 
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80332; 334 
80336; 338 

7Z67316 

-VcE = 3V H 
Tj=25 °c H 
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Ii 

L 
11 

ltyp 

1,5 2 2,5 
-VBE (V) 

Fig. 13 Collector current. 
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II 
80433; 80435; 

80437 

SILICON EPITAXIAL-BASE POWER TRANSISTORS 

N-P-N transistors in a SOT-32 plastic envelope, intended for use in complementary output 
stages of audio amplifiers up to 15 W. 
The complementary pairs are BD433/BD434, 13D435/BD436 and BD437 /BD438. 

QUICK REFERENCE DATA 

BD433 BD435 BD437 

Collector-emitter voltage (VBE = 0) VcES max. 22 32 45 v 
Collector-emitter voltage (open base) VcEO max. 22 32 45 v 
Collector current (peak value) 1CM max. 7 7 7 A 

Total power dissipation uptoT mb =25 °c Prat max. 36 36 36 w 
D. C . current gain 

le = 2 A; V CE = l V hpE > 50 50 40 

Transition frequency 
le = 250 mA; V CE = 1 V fT > 7 7 7 MHz 

MECHANICAL DATA 

T0-126 (SOT-32) 

Dimensions in mm 

Collector connected 
to metal part of 
mounting surface 

max 12,7,._ 

a 
'-1,2 

_J_ 
0,5 

See chapters Mounting Instructions and Accessories. 

• 3,2 
3,0 

+ 

15,3 
min 

e c b ' ----'-i 
o,ss __ l I._ . . 
max ~ [._ 

7Z59324.2 

12,291 

1) Within this region the cross-section of the leads is uncontrolled. 
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80433; 80435; 
80437 II 
RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) 

Collector-emitter voltage (VBE = 0) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

VcBO 

VcES 

VcEO 

VEBO 

Collector current (d. c.) le 
Collector current (peak value) ICM 

Base current (d. c.) 18 

Total power dissipation uptoT mb =25 °c Ptot 

Storage temperature T stg 

Junction temperature Tj 

THERMAL RESISTANCE 

From junction to mounting base 

From junction to ambient in free air 

214 II 

Rth j-mb 

Rth j-a 

max. 

max. 

max. 

max. 

BD433 BD435 BD4.37 

22 32' 45 v 
22 32 45 v 
22 32 45 v 

5 5 5 v 

max. 4 A 

max. 7 A 

max. l A 

max. 36 w 

-65 to +150 oc 

max. 150 oc 

3,5 K/W 

100 K/W 

II August 1975 



80433; 80435; 
80437 

CHARACTERISTICS Tj = 25 oc unless otherwise specified 

Collector cut-off current 

IE = O; VcB = VcBOmax le BO < 100 µA 

IE= O; VcB = 10 V; Tj = 150 oc IcBO < mA 

IE = O; V CB = V CBOmax; Tj = 150 °c 1cBO < 3 mA 

Emitter cut-off current 

Ic = O; VEB = 5 V IEBO < mA 

Knee voltage BD433 BD435 BD437 

Ic = 2 A; IB =value for which 
Ic = 2' 2 A at v CE = l v VcEK < 0,8 0,8 0,8 v 

Base-emitter voltage 1) 

Ic=10mA;VcE=5V VBE typ. 580 580 580 mV 

le= 2 A; VcE = l v VBE < 1, l 1, l v 

re = 3 A; VcE = l v VBE < l, 3 v 

Collector-emitter saturation voltage 

le = 2 A; IB = 0, 2 A VcEsat < 0,5 0,5 v 

le = 3 A; IB = 0, 3 A V CE sat < 0, 7 v 

D. C. current gain 

re = 10 mA; V CE = 5 V hpE > 25 25 25 
> 85 85 85 

le = 500 mA; V CE = l V hpE < 475 475 375 
lc=2A;VcE=lV hpE > 50 50 40 

le= 3 A; VcE = l v hpE > 30 

Transition frequency at f = l MHz 

le= 250 mA; vcE = l v fy > 7 MHz 

D. C. current gain ratio of the complementary pairs 

Ile I= 500 mA; Iv CE/= l v 

BD433/BD434 and BD435/BD436 hFEl/hFE2 < 1,4 

BD437 /BD438 hpE1/hpE2 < 1,8 

1) VBE decreases by typ. 2, 3 mV /K with increasing temperature. 

August 1983 
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80433; 80435; 
80437 IL 

10 i=:::::::r:::::::r:::r::r::r::::r:::r::r:r=-::-::-:::r:-::::::r:::r=r:j"='t'st"nA 
IcMmax 15 -O,Ol 

I\- 5++­
~ 10 

iii d.c. 

l----+---l-+-+4e-++++----~-W--11----W-l---+---I-~ 

Tmb'°25 °c 
M "' r--
M M M 
'<!' '<!' '<!' 

@ ~ Ci 
~ 

10 VcE (V) 

Safe Operating ARea with the transistor forward biased 

I Region of permissible d. c. operation 
11 Permissible extension for repetitive pulse operation 

1) Independent of temperature. 
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_II 80433; 80435; 
80437 

r·--1-+-+++++++---+--+-H+++t+-+-1-+-H-14+r--+-+++j+#f--·-~-+++H~t---t-+-~-t+H 

f---t--+-t+H'++l--t--+-+++++++---+---t-H++t+t-+-t-t-t-+rH+--------+-++~J+-++--+--+-++1-++H 

10 - 2 ~Ettall3E~23ti~~E.Entt~~E±Et---'--~~~~~~ _n_rL_ 
-t:!;J o=; 

lo-3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
10-6 10-5 

7Z62581 1 

S.B. voltage multiplying factor at the le max level >--+--T--t-+++---+--t--t-t--t--t-rtt 

Mv 

l---+----+--t-i-+-jf--f-+>----+----+-+--+-+-+-++t---4-+-t-+--T--t-+++-~- ______ , ·--+-+-jc-+++l 

~.02~01 
10 1-=::::_0 .10 i'i b.. ~ 

0.33 

0.50 

6.75 
1 L 
10-6 

May 1972 

10-5 

II 

tp (s) 

II 
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80433; 80435; 
80437 

S.B. current multiplying factor at the VcEOmax level 

II 
80433; 80435 

7Z625801 

1----T-~,---,-T- -·- · · -----r~~--~--~~-~-.++U----l----+-+--'--..___._,_._. 

102t::::==±=:±:::f:±±±±:t±===±==f=±::±::±:t:ttt:==±-=:::t:::-::t=!=t=t::tt:t===i=-=-t:=!1.-::t-: .. tti~ 
f----+--+--+-++-++t+---+---+-++-_-+:t- - t=--:..+--=+- --I- r-:1--
1----+-!--+--l-++t-1--1---+--+-t--+jH-H ---+--t-+.::::: --
l----J---l---l--++~+l+---1---+-l---+-l-+++-l---+·--1 -+-t-t+l-H--+----+ · -l-

l-----+---l---'-++-++1+----'--+-+--+-1-• f1f+---+--+--+-+-t+++-l---t---tl--t-+- - I 

10-5 10-4 10-3 tp (s) 10-2 

80437 
7Z625791 

S.B. current multiplying factor at the V CEO max level 

10-4 10-3 tp (s) 10-2 
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80433; 80435; 
80437 
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II 
80434; 80436; 

80438 

SILICON EPITAXIAL-BASE POWER TRANSISTORS 

P-N-P transistors in a SOT-32 plastic envelope, intended for use in complementary out­
put stages of audio amplifiers up to 15 W. 
The complementary pairs are BD433/BD434, BD435/BD436 and BD437 /BD438. 

QUICK REFERENCE DATA 

BD434 BD436 BD438 

Collector-emitter voltage (-VBE = 0) -VcES max. 22 32 45 v 

Collector-emitter voltage (open base) -VcEO max. 22 32 45 v 

Collector current (peak value) -ICM max. 7 7 7 A 

\Total power dissipation up to T mb = 25 oc Ptot max. 36 36 36 w 
b. C. current gain 

\ 

\-1~ = 2 A; -VcE = 1 V . hp£ > 50 50 40 

Tr~n~ion frequency 
-le\ 250 mA; -vcE = 1 v fT > 7 7 7 MHz 

MECHANICAL DATA 

T0-126 (SOT-32) 

Dimensions in mm 

Collector cop.nected 
to metal part of 
mounting surface 

max 12,71._ 

j/ __ 
0,5 

See chapters Mounting Instructions and Accessories. 

+ 
3,2 
3,0 

+ 

1--7,Bmax-.1 

~th.~ y 11,1 
i max 

~-j 
15,3 
min 

e c b'+''-~i 
o,ee_.l I .. , . 
max _.I 1-. 

7Z59324.2 

12,291 

1) Within this region the cross-section of the leads is uncontrolled. 
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80434; 80436; 
80438 II 
RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD434 BD436 BD438 

Collector-base voltage (open emitter) -VCBO max. 22 32 45 v 
Collector-emitter voltage (-VBE = 0) -VCES max. 22 32 45 v 
Collector-emitter voltage (open base) -VcEO max. 22 32 45 v 
Emitter-base voltage (open collector) -VEBO max. 5 5 5 v 

Collector current (d. c.) -re max. 4 A 

Collector current (peak value) -IcM max. 7 A 

Base current (d. c.) -IB max. 1 A 

Total power dissipationuptoTmb=25°C Ptot max. 36 w 

Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rrh j-mb 3,5 K/W 

From junction to ambient in free air Rth j-a 100 K/W 

222 

II II 
August 1975 



II 
80434; 80436; 

80438 

CHARACTERISTICS Tj = 25 °c rmless otherwise specified 

Collector cut-off current 

IE = O; -VcB = -VcBOmax -IcBO < 

IE = 0; -Vc13 = 10 V; Tj = 150 oc -IcBO < 

IE= O; -VcB = -Vcl30max; Tj =1500C -lcl30 < 

Emitter cut-off current 

Ic = 0; -VEl3 = 5 V -!EBO < 

Knee voltage 

-le = 2 A; -IB =value for which 
-le = 2, 2 A at - v CE = 1 v -VcEK < 

Base-emitter voltage 1) 

-re = 10 mA; -vcE = 5 v -VBE typ. 

- Ic = 2 A ; - V CE = 1 V -VBE < 

-le= 3 A; -VcE = 1 v -V13E < 

Collector-emitter saturation voltage 

-lc=2A;-IB=0,2A -VcEsat < 

-Ic = 3 A; -!13 = 0, 3 A -VcEsat < 

0. C. current gain 

-lc=lOmA;-VcE=5V hFE > 

-re= 500 mA; -vcE = 1 v hpE 
> 
< 

- le = 2 A; - V CE = 1 V hpE > 

-le= 3 A; -VcE = 1 v hFE > 

Transition frequency at f = 1 MHz 

-le= 250 mA; -vcE = 1 v fT > 

0. C. current gain ratio of the complementary pairs 

I re I = 500 mA; Iv CE I = 1 v 

B0433/130434 and B0435/B0436 

B0437 /B0438 

hFE l/hFE2 < 

hpE lihFE2 < 

B0434 

0,8 

580 

1, 1 

0,5 

25 

85 
475 

50 

1) -VBE decreases by typ. 2, 3 mV /K with increasing temperature. 

August 1983 II II 

100 µA 

mA 

3 mA 

mA 

B0436 B0438 

0,8 0,8 v 

580 580 mV 

1, 1 v 

1,3 v 

0,5 v 

0,7 v 

25 25 

85 85 
475 375 

50 40 

30 

7 MHz 

1, 4 

1,8 
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80434; 80436; 
80438 II 

IcMmax 0 = 0,01 

-I 1-+-ll -le Cmax 
(A) 

1 

t--~-+~+--t-+-+-H-++~~-+t----1~~~\ttS+-+-1 
~ 10 

N d.c. 

Tmb'°25 °c 

10 -VcE (V) 

Safe Operating ARea with the transistor forward biased 

I Region of permissible d. c. operation 
II Permissible extension for repetitive pulse operation 

1) Independent of temperature. 
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II 
80434; 80436; 

80438 

10 - 2 m~m••r_n_n_nn1 
~Jo=~ 

lo-3.____._....__._.._...._....___.___.._ ....................... ~._..__._............_LL-_.._ ...................... ........_~~~~~~~~~ 

10-6 10-5 10-4 10-3 10-2 10-l tp (s) 

7Z62581.1 

S.B. voltage multiplying factor at the le max level 1-+--+-+-+-++---+---+-+--+-++++< 

Mv 

~oo5 0=0.01 
• 0.02~ 

10 '-=-0.10 ~ L ~ 
"""' 

1--0.20 

May 1972 

II II 
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80434; 80436; 
80438 

S.B. current multiplying factor at the VcEOmax level 

0.021.. ! 0 =0.01 
0.05 I~" 

0.33 -i--..... ~ 

S.B. current multiplying factor at the V CEO max level 
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II 
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7Z62580 1 

80438 
_lZ62579.1 
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80434; 80436; 
80438 II 

J_ 
f= 1 MHz 
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80645; 647 
80649; 651 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N epitaxial base transistors in monolithic Darlin(lton circuit for audio output stages and general 
amplifier and switching applications; T0-220 plastic envelope. P-N-P complements are 80646, 80648, 
80650 and 80652. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain: 
le= 0,5 A; VcE = 3 v 
le= 3,0 A; VcE = 3 v 

Cut-off frequency: le= 3 A; VcE = 3 V 

Vc80 max. 

VcEo max. 

max. 

max. 

max. 

typ. 

> 
typ. 

80645 647 649 651 

80 100 120 140 v 
60 80 100 120 v 

12 

62,5 

150 

1900 
750 

50 

A 

w 
oc 

kHz 

Dimensions in mm MECHANICAL DATA 

Fig. 1 T0-220A8. 

Collector connected 

_.I ~a5x ._ 

1,3 ...... 
1 
...... 

to mounting base. 

I • I 

•-IC:i=;:=i11;::::;=;~--· -
3,5 max I 

not tinned 5•1 +-· max 
13 I --t 12,7 

mOx__. • min 
12x1 I 

1 2 3 i 

2 

1-© 
3 

l __ i __ J 

__ J -11:0,9max (3x) 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

~ 
I 
I 
I 
I 
~ 

5,9 
min 

-[1--a,s 
..... ....2,4 

7265672.4 

15,8 
max 

l 

-
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80645; 647 
80649; 651 

CIRCUIT DIAGRAM 

r·----------. c 

I 
Fig. 2 

! R1 R2 

R1 typ. 4 kO 
R2 typ. 100 0 

L ________ _ __J 
7Z66445.2 

e 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD645 647 649 651 

Collector-base voltage (open emitter) Vcso max. 80 100 120 140 v 
Collector-emitter voltage (open base) Vern max. 60 80 100 120 v 
Emitter-base voltage (open collector) VEBo max. 5 5 5 5 v 

Collector current (d.c.) le max. 8 A 

Collector current (peak value) lcM max. 12 A 

Base current (d.c.) la max. 150 mA 

Total power dissipation up to T mb = 25 °c Ptot max. 62,5 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature * Tj max. 150 oc 

THERMAL RESISTANCE* 

From junction to mounting base Rth j-mb = 2 K/W 
From junction to ambient in free air Rth j-a 70 K/W 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 80645; 647 
80649; 651 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 
Collector cut-off current 

IE= O; Vcso = VcEOmax lcso < 0,2 mA 

IE= O; Vcs = y. Vcsomax; Tj = 150 oc lcso < 2 mA 

Is= O; VcE = y. VcEOmax lcEO < 0,5 mA 

Emitter cut-off current 
le= O; VEB = 5 V IEBO < 5 mA 

D.C. current gain (note 1) 
le= 0,5 A; VcE = 3 v hFE typ. 1900 

le= 3 A; VcE =3 V hFE > 750 

le= 8A;VcE=3V hFE typ. 1800 

Base-emitter voltage (notes 1 and 2) 
lc=3A;VcE=3V VsE < 2,5 v 

Saturation voltages (note 1) 

le= 3 A; Is= 12 mA VcEsat < 2 v 
ic=5A;l 8 =50mA VcEsat < 2,5 v 

VsEsat < 3 v 
Diode forward voltage 

IF =3A VF typ. 1,2 v 
Collector capacitance at f = 1 MHz 

IE= le= O; Vcs = 10 v Cc typ. 75 pF 

Cut-off frequency 
le= 3 A; VcE = 3 v fhfe typ. 50 kHz 

Turn-off breakdown energy with inductive load 
-lsoff = O; lcM = 4,5 A; tp = 1 ms; 

T = 100 ms; see Fig. 3 E(BR) > 50 mJ 

Small signal current gain 
le= 3 A; VcE = 3 V; f = 1 MHz hfe > 10 -Second breakdown collector current 
VcE = 60 V; tp = 0, 1 s l(SB) > 1,04 A 

Switching times (see Figs 4 and 5) 

Icon= 3 A; Ison= -lsoff = 12 mA 
1,0 µs 

turn-on time ton 
typ. 
< 2,5 µs 

turn-off time to ff 
typ. 5 µs 
< 10 µs 

Notes 
1. Measured under pulse conditions: tp < 300 µs, 6 < 2%. 
2. VsE decreases by about 3,8 mV/K with increasing temperature. 
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80645; 647 
80649; 651 

-

vert. 
oscilloscope 

+ 
Vee 

hor. 
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7173663 .1 

7Z77499.5 

90% ------ -- 1son 

Is 
10% r-="'!""------11---,..---

- -Is off 

90% ---

le 

10% 

V~MJLJL 

-11-- tp I 
..,._ T _.,. 

7Z78131 
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Fig. 3 Test circuit for turn-off 
breakdown energy. 
V1M = 12 V; Rs =270U; 
tp = 1 ms; 5 = 1%. 

Fig. 4 Switching times waveforms. 

10V 
10 v 

Vee = 

VIM 
-Vss = 
R1 

4V 
56Q 

=410[), 
= 560[), 

R2 
R3 
R4 3Q 

tr=tf= 15ns 
tp = 10µs 
T =500µs 

Fig. 5 Switching times test circuit. 



Silicon Darlington power transistors 

le 
(A) 1---+--+--+-t-t-+-+++---+--+--+-+-++H+---+--+-+-i 

1CMmax 
I o =0.01 

~N ll 

(2) d.c. ---+--1r---+-t 

U'l 
!---+--+--+-+-+-++++---+-+-+ 'd"+++++--t---+--+-t 

"' Cl 
co 

10- 2 ---~.....__._ ..................................... ~__.~..__._._ ................... ~~....._ .......... _._. 
1 10 

Fig. 6 Safe Operating A Rea; T mb = 25 oc 

I Region of permissible d.c. operation. 

VcE(V) 

II Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 

80645; 647 
80649; 651 
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80645; 647 
80649; 651 

le 
(A) l--~+--+-+-++++++~----1~+--1-+-~f-++-~---+-----1--+~ 

lcMmax 
/j =0,01 

t--~+--+-+-H-t+++-~+--+--+-(2)t-ti:l-+-~+--+-+-1 

~5 
N 10 

t---+--+--+-++-++++---+-1---<f--+++++ll-+d .c. --+-+-

r--cn~ 

t---+--+--+-++-++++---+-+-->-+--+ '<I" '<I" LO --t-+-+-1 co co co 
000 

10- 2 '--~~_.._ ...................... ..u.a.~--1~J.......J'--'-~i~~u~~i~00~..___.__._, 
1 10 102 VcE (V) 

Fig. 7 Safe Operating ARea; T mb = 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon Darlington power transistors 80645; 647 
80649; 651 

72672571 
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~ 
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Ptot max 

(O/o) 

75 

~ 

~ 
JS: 50 

~ 
~ 
~ 
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~ 

::s 
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T mb(°C) 

Fig. 8 Power derating curve. 

7 Z90240 

r---~·~-~~-+-+-H-++---+--+-+-+++++I 

v 
v F 1----1---+-t-+++-' H+--+v~-++++rn 
IVI 1----1---+-+--+-++-H+---,7.-+---+-+--+-+-+-+-n 

I L'_ 

01----1---+--+--+-++-~--+-~-+-~~ 

1 10 100 

Fig. Ba Typical values forward voltage 
of collector-emitter diode (see Fig. 2) 
at Tj = 25 oc. 

7272445.2 

Z th j- mb 1---+--+-++H+l+--+--+-++H-H+--+--+-~H++l---+--+-~-++H 

(K/W) l---+--+--t+Hf+lt--t-t-+-+-+++tt--+---+--1-ttt-ttt--~-+-1~ 
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Fig. 9 Pulse power rating chart. 
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80645; 647 
80649; 651 

1-----+-+--+-+-+-Hi-++----t S.B. voltage multiplying factor at the IcmQx level 

Myl----+--+---1-+..-+--1--1--1-1----4--+---t-+--+-+--1-H---1---+--+---+-+-++-H 

101----+--+---l-+--+--l-l--l-l----4--+---t-+--+-+--1-H---l---+--+---+-+-++-H 

~ o = 0,01- o,os--+-+-11-H-+-----t--+--+--+-1-+-+-H1----+--+--+-1-+-++-+-1 

Fig. 10. 

BD645 
102 .--~-.-~..--....-T""'T ......... "'T"T"~~-.-~~~~~~~~~~~-'""=67=85=5 -. 

S.B. current multiplying factor at the 60 V level 

M1 >-----+0,021:-~--!N..-t-+-H-+t---+---+-+--t-+-++-H-----t----+--+-1-+--t-H-1 
~h.. 

15=001~ 

10 tp (ms) 

Fig. 11. 
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Silicon Darlington power transistors 

BD647; BD649 

80645; 647 
80649; 651 

>----+----+-+--+--+-+--+-++------1 S.B. current multiplying factor at the 100V level 

0,02 6 = -t--+--t-+++---t---+---t--+-+--<l-+-t-t----+----1-+--+-!-++-H 

M 1 >---~--t".....--+-O~,Or1-+---+-1-+-++----+----+----+--+--+--<--+-1-+----+--+---+--+-+-+-+-<~ 
0,05 ~\ 

101::::_0,1 

0,2 

0,33 

0,5 

10 tp (ms) 

Fig. 12 Second breakdown current multiplying factor at the 100 V level. 

BD651 7Z77026 1 

S.B. current multiplying factor at the 120 V level 

-
~~ 1L___L.LlillliL_.:::J::::±:f±l~~:d:.....L1-ULUL_L_l_UJlW 

10-1 10 tp (ms) 

Fig. 13 Second breakdown current multiplying factor at the 120 V level. 
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80645; 647 
80649; 651 
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Fig. 14. 
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Fig. 16 Typical d.c. current gain. VcE = 3 V. 
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Silicon Darlington power transistors 

VeEsat 
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Fig. 17 Typical values collector-emitter saturation voltage. Tj = 25 oe. 
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Fig. 18 Small signal current gain at le= 3 A; VeE = 3 V. 
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80646; 648 
80650; 652 

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; T0-220 plastic envelope. N-P-N complements are 8D645, 8D647, 
8D649 and 8D651. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 °c 
Junction temperature 

D.C. current gain: 
-le= 0,5 A; -VcE = 3 v 
-le= 3,0 A; -VcE = 3 v 

Cut-off frequency: 
-le= 3 A; -VcE = 3 v 

MECHANICAL DATA 

Fig. 1 T0-220A8. 

Collector connected 
to mounting base. 

-Vc00 

-Vern 

-lcM 

Ptot 

Tj 

hFE 
hFE 

fhfe 

2 

·-© 
•-Lt:~Fi==~~ 

3 

3,5 max I 
not tinned 5•1 t-- max 

~c?x- • 1 --t 1,/;;·~ 
c2xi I 

2 3 + 
_j -./1:-0,9max (3x) 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

max. 

max. 

max. 

max. 

max. 

typ. 

> 

typ. 

8D646 648 650 652 

60 80 100 120 v 
60 80 100 120 v 

12 A 

62,5 w 
150 oc 

2700 
750 

100 kHz 

Dimensions in mm 

-.11--o,s 
..... .-2,4 

7Z65872.4 

15,8 
max 

l 

-
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80646; 648 
80650; 652 

7Z6641.6.2 

___ J 
e 

Fig. 2 Darlington circuit diagram. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

80646 

Collector-base voltage (open emitter) -vcao max. 60 

Collector-emitter voltage (open base) -Vern max. 60 

Emitter-base voltage (open collector) -'VE80 max. 5 

Collector current (d.c.) -le max. 

Collector current (peak value) -lcM max. 

Base current (d.c.) -Is max. 

Total power dissipation up to T mb = 25 °c Ptot max. 

648 

80 

80 

5 

R1typ. 4kS1 
R2 typ. 80 S1 

650 652 

100 120 v 

100 120 v 

5 5 v 

8 A 

12 A 

150 mA 

62,5 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature • Tj 150 

THERMAL RESISTANCE* 

From junction to mounting base Rth j-mb 2 

From junction to ambient in free air Rth j-a 70 

• Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 

242 March 1981 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
'E = O; -Vcs = -Vcsomax 

BD646: -Vcs = 40 v 
I =O·BD648:-Vcs=50V ·T·=1500C 
E 'BD650: -Vcs = 60 v' J 

BD652: -Vcs = 70 v 
la= O; -VcE = Y:. VcEOmax 

Emitter cut-off current 
le= O; -VEB = 5 V 

D.C. current gain (note 1) 
-le= 0,5 A;-VcE = 3 v 
-le= 3A;-VcE=3V 

-le= 8 A;-VcE = 3 V 

Base-emitter voltage (notes 1 and 2) 
-le= 3A;-VcE = 3 v 

Saturation voltages (note 1) 
-le= 3 A; -la= 12 mA 

-le= 5 A; -la= 50 mA 

Collector capacitance at f = 1 MHz 
IE=le=O;-Vca=10V 

Cut-off freq·uency 
-lc=3A;-VcE=3V 

Small-signal current gain 
-lc=3A;-VcE=3V;f=1 MHz 

Diode, forward voltage 
IF= 3A 

Second-breakdown collector current 
-VcE=50V;tp=0,1 s 

Switching times (between 10% and 90% levels) (Fig. 3) 
-Icon= 3 A; -Ison= laoff = 12 mA; Vee= -10 V 

Turn-on time 

Turn-off time 

Notes 
1. Measured under pulse conditions: tp < 300 µs, 6 < 2%. 
2. -VaE decreases by about 3,8 mV/~ with increasing temperature. 

-lcso 

- lcso 

-fern 

-IEBO 

hFE 

hFE 

hFE 

-VaE 

-VcEsat 

-VcEsat 
-VaEsat 

Cc 

fhfe 

hfe 

VF 

-l(SB) 

ton 

to ff 

80646;648 
80650; 652 

< 0,2 mA 

< 2 mA 

< 0,5 mA 

< 5 mA 

typ. 2700 

> 750 

typ. 200 

< 2,5 v 

< 2 v 
< 2,5 v 
< 3 v 

typ. 75 pF 

typ. 100 kHz 

> 10 -
typ. 1,8 v 

> 1,25 A 

typ. 1 µs 

< 2 µs 

typ. 5 µs 
< 10 µs 
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Fig. 3 Switching times waveforms. 
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Fig. 4 Switching times test circuit. 
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Silicon Darlington power transistors 

-le 
(A) 

10 

10-l 

10-2 

- 1cMmax 

.l 

~- 1 cmax 

1 

I 

7Z7244 7 2 

Ii= 0.Dl 

~ ~ 

~ ~ 
tp 

IS II 100µs 
~ " ~ ::s 1T 
~ ~ ,_p, 
(1) IS N ~ 1 ms · 

1'\ 1\R 5~ 10 

(2) d.c. 

10 102 -VcE (V) 

Fig. 5 Safe Operating ARea transistor 80646 at T mb = 25 oc. 

I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 

80646; 648 
80650; 652 
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80646; 648 
80650; 652 

-le 
(A) t---+--+--+--H-++++---+---t--t-+-+++1-+---+---+--t-i 

t----+--+--+--+-+-+++t---+ 0 = 0,01 H-++t-+---+---+-+-l 
- 1cMmax 

t- - 1cmax ~ '\,: ."\J II i'<t-+t-tt-+---+--<1----l---l 

~ -0.. ~ 

1 ms -l=I= 
I---+--+--+ I ,__._H+---<--+--<- (2) ~11-t---t---t-+-l 

~--+--l--+--+-t-+++t----+-+--1-++-+-++l[\M'I-\ 5 +---+--+--1 

I~ 10 
1----+--+---+--+-+-+-+++---+-+-->-+--+-+++1>--+ d.c. --+--+---

80648 I_.., 
t----+--+--t--+-+-+++t---+ B D 6 5 0 ttf"'l't...--t-1 -·t---t--t-i 

BD6521 

10~ 2 ~_.....__.__._....._._._........_ _ __.__..__........_ ............................. _ _.__._~ 

1 10 102 -VcE (V) 

Fig. 6 Safe Operating A Rea. T mb = 25 oc 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon Darlington power transistors 
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Fig. 7 Power derating curve. 
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Fig. 8 Pulse power rating chart. 
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80646; 648 
80650; 652 

1-----1---+--+-+-+-+-+++----l S.B. voltage multiplying factor at the Icmax level 

Mv1-----1---+--+-+-+-+-+++----+--+--+-+-1--+-+-+-l----+--+--+--+--+-f-+-H 

I-- 5 = O,Q1 - 0,05 

Fig. 9 S.B. voltage multiplying factor at the lcmax level. 

2 80646 7Z67855 
10 .------i---r--r-r-,..-,....,..TT"--.....------------------.......... ~ 

S.S. current multiplying factor at the 60 V level 

0=0,01~ 

~~ 
t::::::::l:0~·1~5t:J:jjti:ttt::::::J:::i:~:::±+.-.:::bd,;;:::;;;;tt~:bf~!ta!!!!ll .. ~.L.LJJ_LU 1 

10-1 10 tp (ms) 102 

Fig. 10 S.B. current multiplying factor at 60 V level. 
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Silicon Darlington power transistors 80646; 648 
80650; 652 

1-----1--+---+-+-+-+-+-++-----1 S.B. current multiplying factor at the 100V level 

b 0,02 5 = -+--+--i-HH---+---i-+--1--+_,_,H-i----+--+--+--+--+--<-H-i 

M I =:::--.J 0,01 

~N 
10t;;;;_0.1 ~\ 

0,05 ~!'-... 

0,2 

0,33 

0,5 

10 tp (ms) 102 

Fig. 11. 

80652 7Z77026.1 

S.B. current multiplying factor at the 120 V level 

~-t--+....,-'f"~N:H.,p\J--f-+-+--t-H-t+f--t-+-+-f-+t++t--+--+-+-~+-H-H 

-=.0,5 

10 

Fig. 12. 
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80646; 648 
80650; 652 

"F --~ 
~7 typ ' 

10 2 '--~~~~-'---+--"'-'-~~~--'~-'---'"--'--.................... -'-~~'---'--'--'-........... ~ 
10-2 -lc(A) 10 

Fig. 13 D.C. current gain at -VcE = 3 V. 

7Z82905 

-VcEsat 1--~+--+--+-+__,__.-+-+-1~~'---1--1--+--+-+-+++~----1-~1-----1-1--.1.....L..'-'-'-~-'---'-'--'-'-l-'-~ 
(V) 

-le= 
1 A 2 3 4 5 6 BA 

10 ~==t:+::l=:l{::t:::l::i::tJJ:l:==~x:::j::::~:"SI:t::l:::'¢:±:tl±t:::s:~=±==l:::±:::t:l:±t:±t:==:::±:::±:::t:tl:±±±l 

1 ~ ~~ ~ ~ 

N 
~ 

10- 1 '---~~-+--.......... -'-'-U..l'--~'---'-'-'-........... .u..L~--l.~l----l--'-.l.....L..L..l..l...~-'---'-'--'-'-..L..I.~ 
10-1 10 

Fig. 14 Typical collector-emitter saturation voltage at Tj = 25 oc. 
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Silicon Darlington power transistors 80646; 648 
80650; 652 
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Fig. 15 Small signal current gain at-le= 3 A;-VcE = 3 V. 

7Z67316 

-VcE = 3V 
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_L_ 

tyP_J_ 

r/-
i 

~ 
1,5 2 -VBE (V) 2,5 

Fig. 16 Collector current. 
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80675; 677 
80679; 681; 683 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N epitaxial-base transistors in monolithic Darlington circuit for audio and video applications; 
SOT-32 plastic envelope. P-N-P complements are BD676, BD678, BD680, BD682 and BD684. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation 
up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
le= o,5 A; Vee= 3 v 
le= 1,5A;Vce=3V 

Cut-off frequency 
I c = 1,5 A; V CE = 3 V 

MECHANICAL DATA 

Fig. 1 T0-126 (SOT-32). 

Collector connected to 
mounting base. 

Vcso max. 

VcEO max. 

max. 

max. 

max. 

typ. 

> 

typ. 

+ 
3,2 
3,0 

+ 

BD675 677 679 681 683 

60 80 100 120 140 v 
45 60 80 100 120 v 

6 

40 

150 

2200 
750 

60 

A 

w 
oc 

kHz 

Dimensions in mm 

1-7,Bmax-+I 

-~-~ 
~ 11,1 

i max 

'--rr--rlr--rr--i 
15,3 
min 

JI_ 
e c b'I''-----'-i 

o,ss_.11... . . 
max ~ /._. 

7Z59324.2 

0,5 

(1) Within this region the cross-section of the leads is uncontrolled. 
/2,29/ 

See also chapters Mounting Instructions and Accessories. 
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80675; 677 
80679 681; 683 

CIRCUIT DIAGRAM 

,-----------
' 

c 

b -1--<1-------t 

_ _J 
7Z66445.2 

e 

Fig. 2 Darlington circuit diagram. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BD675 

Collector-base voltage (open emitter) Vcso max. 60 

Collector-emitter voltage (open base) Vern max. 45 

Emitter-base voltage (open collector) VEBO max. 5 

Collector current (d.c.) le max. 

Collector current (peak value) ICM max. 

Base current (d.c.) Is max. 

Total power dissipation up to 
T mb = 25 °c Ptot max. 

R1 typ. 3 k.11 
R2 typ. 120 .11 

677 679 681 683 

80 100 120 140 v 
60 80 100 120 v 

5 5 5 5 v 

4 A 

6 A 

100 mA 

40 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 3,12 K/W 

From junction to ambient in free air Rth j-a 100 K/W 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc, unless otherwise specified; where le= 1,5 A for 80675 read le= 2 A. 

Collector cut-off current 

IE= O; Vcs = VcEOmax lcso 

IE= 0; Vcs = y, VcBOmax: T mb = 150 °C lcso 

Is= O; VcE = y, VcEOmax lcrn 
Emitter cut-off current 

lc=O;Vrn=5V Imo 
O.C. current gain (note 1) 

lc=0,5A;VcE=3V hFE 

le= 1,5 A; VcE = 3 v hFE 

le= 4A;VcE=3V hFE 
Base-emitter voltage (notes 1 and 2) 

le= 1,5 A; VcE = 3 v (80675; le= 2 A) VsE 

Collector-emitter saturation voltage (note 1) 
le= 1,5 A; Is= 6 mA (80675; le= 2 A) VcEsat 

Small signal current gain 
le= 1,5 A; VcE = 3 V; f = 1 MH.z (80675; le= 2 A) hfe 

Cut-off frequency 
le= 1,5 A; VcE = 3 v (80675; le= 2 A) fhfe 

Turn-off breakdown energy with inductive load 
-lsoff = O; le= 3,5 A; (Fig. 3) E(BR) 

O.C. current gain ratio of matched 
complementary pairs 

le= 1,5 A; VcE = 3 v hFE 1/hFE2 
Diode forward voltage 

IF= 1,5 A (80675; IF= 2 A) VF 

Second-breakdown collector current 
VcE = 50 V; tp = 20 ms, non rep.; without heatsink l(SB) 

80675; VcE = 40 V; tp =ms l(SB) 
Switching times 

(between 10% and 90% levels) 
Icon= 1,5 A; Ison= -lsoff = 6 mA; Vee= 30 V 
Turn-on time ton 

Turn-off time to ff 

Notes 
1. Measured under pulse conditions: tp < 300 µs; Ii < 2%. 
2. VsE decreases by about 3,6 mV/K with increasing temperature. 

BD675; 677 
80679; 681; 683 

< 0,2 mA 

< 2 mA 

< 0,5 mA 

< 5 mA 

typ. 2200 

> 750 

typ. 1500 

< 2,5 v 

< 2,5 v 

> 10 -
typ. 60 kHz 

> 30 mJ 

< 2,5 

typ. 1,5 v 

> 0,8 A 

> 1 A 

typ. 0,8 µs 

< 2 µs 

typ. 4,5 µs 

< 8 µs 
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80675; 677 
80679; 681; 683 

CHARACTERISTICS (continued) 

vert. 
oscilloscope 

hor. 

+ 
Vee 

osci 11 oscope 

7273863, 1 

Fig. 3 Test circuit tor turn-off breakdown energy. 

90% 
Is 

7Z77499.5 

------ - 1son 

10% F=~------11-----,.---

- -Is off 

90% 

V1M; 12 v 
Rs 270 n. 
Ice 3,5 A 

T ms 

Ii % 

Fig. 4 Switching times waveforms. 

v~:JLJL ~..__,--._~_L_I 

-/ 1-tp I 
-- T ._.. 

7Z78131 

Fig. 5 Switching times test circuit. 
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V1M; 
Vee; 
V99; 
R1 
R2 

12 v 
30 v 
-3 v 
56 n. 

1 kil 
R3 ; 680 n. 
R4 ; 22 n. 
tr; tf.;;;; 15 ns 
tp 10 µs 
T ; 500 µs 



Slicon Darlington power transistors 

le 
(A) >----+--+--+--+-+-++++----+-,__,--+-+-+-+t-<--+--+----+-< 

1cmax 

>----+--+--+-+-+-++++----+--,__,l+t-_..'ll+tf-V-100 -+--+-

i---+---+-+-+-+-+-+++--BD675-tt-t::t-t-HH-r--t---t--t--; 
BD677- i--1 

1---+---+-+-+-+-+-+++-- B D 6 7 9 ..+ff-+-H>H-+--+---1--+-l 
BD6B1 i--1 1--1 
BD683 i--1 

10- 2 ~--+--+--+-....._.~....._ _ __..._..__.....__._...._....__. _ _.__.___.__. 

1 10 10 2 VcE (V) 

Fig. 6 Safe Operating A Rea. T mb = 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptot max line. 
(2) Second-breakdown limits (independent of temperature). 

80675; 677 
80679; 681; 683 
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80675; 677 
80679; 681 683 

r--
2 I 

0,'7 

0,5 
I---' 

10 3 1------ ---+---+ 
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I 
I 

~ 
!--

Fig. 7 Pulse power rating chart. 

\ ----! ----l----+---il---\l---+-+--l---1 

10--1 
le (A) 10 

Fig. 8 D.C. current gain at VCE = 3 V. 



Silicon Darlington power transistors 80675; 677 
80679; 681; 683 

S.B. voltage multiplying factor at the lcmax level 

My 

0 =0,01 
10 0,02-+-+-+-++-+---+---+--<--+-+--+-+-+-+----+---+--+--+-+-+-+-H u 0,05-+-+-+-++-+---+---+--<--+-+--+-+-+-+----+---+--+--+-+-+-+-H 

i--. /JLL 0, l--+-+-+-+++----+---<-+--1-+--++-+-+----+-____,f--+--lf-+--+-t--t-i 
~ 

0,15 
1 .__ _ __. _ _,___.,_._...._..._._.._._ __ ....__..___._ ........ ._._.._._.__ _ __. _ _,__._._...._ ............. 

10-5 10-4 10-3 tp (s) 10-2 

Fig. 9 S.S. voltage multiplying factor at the lcmax level. 

S.B. current multiplying factor at the VcEOmax levels 

1 ._ __ .___.___.__.,_._..L..J.. ........ __ _.__..__.__._ .............. .._ __ .___.___.__..~ ...................... 

10-5 tp (s) 

Fig. 10 S.B. current multiplying factor at the VcEOmax levels. 
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80675; 677 
80679; 681; 683 

100 

P tot max 
(O/o) 

75 

50 

25 

~ 
~ 

' ~ 
\ 
~ 

~ 

7Z672571 

~ 
IS] 

~ 
JS.: 

~ 

6 

le 

(A) 

4 

2 

7Z82097 

[l 
IL 

II 
typ rr 

1 

I 

!...-
50 100 150 

0 
0 VBE(V) 2 

VeEsat 

(V) 

10 

Tmb(°C) 

Fig. 11 Power derating curve. 

le= 
1A 2 3 4 5 

1 :I 

1 [\_ 

1 1 1' 

~ "' 
)'. 
~ 

Fig. 12 Typical collector current. 

7Z82906 

6A 

11 
~ -\: 

10 IB (mA) 

Fig. 13 Typical values collector-emitter saturation voltage. T mb = 25 °e. 
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Silicon Darlington power transistors 

,... 

N 
::x 

J; 
I\ 

10 

1 
1 10 

typ 

~ 
__l. 

~ 

~ 
N 

80675; 677 
80679; 681; 683 

7Z82099 1 

105 f (kHz) 106 

Fig. 14 Small signal current gain. le= 1,5 A; VcE = 3 V. 
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80676; 678 
80680; 682; 684 

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P epitaxial-base transistors in monolithic Darlington circuit for audio and video output applications; 
SOT-32 plastic envelope. N-P-N complements are 8D675, 8D677, 8D679, 8D681 and 80683. 

QUICK REFERENCE DATA 

80676 678 680 682 684 

Collector-base voltage (open emitter) -vc8o max. 45 60 80 100 120 v 

Collector-emitter voltage (open base) -Vern max. 45 60 80 100 120 v 

Collector-current (peak value) -lcM max. 6 A 

Total power dissipation up to T mb = 25 oc Ptot max. 40 w 
Junction temperature Tj max. 150 oc 

D.C. current gain 
-le= 0,5 A; -VcE = 3 v hfE typ. 2200 
-le= 1,5 A; -VcE = 3 v hf E > 750 

Cut-off frequency 
-le= 1,5 A; -VcE = 3 v fhfe typ. 60 kHz 

Dimensions in mm MECHANICAL DATA 

Fig. 1 T0-126 (SOT-32). 

Collector connected to 
mounting base. 

max -12,71-

a 
JI_ 

0,5 

' 3,2 
3,0 

+ 

.7h.~ 
~ 11,1 

[ max 

~-1 
i 

15,3 
min 

e c' b' l ... -~~~ 
o,ee_..11 ... 
max _.I 1.-

7259324.2 

12,291 

(1) Within this region the cross-section of the leads is uncontrolled. 

See also chapters Mounting instructions and Accessories. 



80676; 678 
80680; 682; 684 

b-+------t 

R1 R2 L ______ _ 
7265446.2 

___ J 
e 

R1 typ. 3 kn 
R2 typ. 80 n 

Fig. 2 Darlington circuit diagram. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BD676 678 .680 682 684 

Collector-base voltage (open emitter) -Vcso max. 45 60 80 100 120 v 
Collector-emitter voltage (open base) -Vern max. 45 60 80 100 120 v 
Emitter-base voltage (open collector) -VEBO max. 5 5 5 5 5 v 

Collector current (d.c.) -le max. 4 A 

Collector current (peak value) --lcM max. 6 A 

Base current (d.c.) -Is max. 100 mA 

Total power dissipation up to T mb ~ 25 °c Ptot max. 40 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 3,12 K/W 

From junction to ambient in free air Rth j-a 100 K/W 
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Silicon Darlington power transistors 

CHARACTERISTICS 

80676; 678 
80680; 682; 684 

Tj = 25 oc unless otherwise specified; where -le= 1,5 A for 80676 read -le= 2A 

Collector cut-off current 

IE= O; -Vc8 = -Vc80max 

IE= O; -Vcs = -0,6 VcBOmax; T mb = 150 oc 

Is= O; -VcE = -Y, VcEOmax 

Emitter cut-off current 
le= O; -VEB = 5 V 

D.C. current gain (note 1) 
-le= 0,5 A; -VcE = 3 v 
-le= 1,5 A; -VcE = 3 V* 

-le= 4A;-VcE=3V 

Base-emitter voltage (notes 1 and 2) 
-le= 1,5 A; -VcE = 3 V* 

Collector-emitter saturation voltage (note 1) 
-le= 1,5A;-1 8 =6mA* 

Small-signal current gain 
-lc=1,5A;-VcE=3V;f=1 MHz* 

Cut-off frequency 
-le= 1,5 A;-VcE = 3 V* 

D.C. current gain ratio of matched 
complementary pairs 

-le= 1,5 A; -VcE = 3 v 
Diode, forward voltage 

IF= 1,5 A* 

Switching times (see Figs 3 and 4) 

-Icon= 1,5 A; -Ison= IBoff = 6 mA 

turn-on time 

turn-off time 

Second-breakdown collector current 
--VcE = 50 V; tp = 20 ms 
for 80676 -V CE= 40 V 

*for BD676 condition -le or -IF= 2 A. 

Notes 
1. Measured under pulse conditions: t 0 < 300 µs, 8 < 2%. 
2. VBE decreases by about 3,6 mV /K with increasing temperature. 

-lc8o 

-lc8o 

-lcEO 

-IEBQ 

hFE 

hFE 

hFE 

-VsE 

-V CEsat 

hte 

fhfe 

hFE11hFE2 

VF 

ton 

to ff 

-l(SB) 
-l(SB) 

< 0,2 mA 

< 2 mA 

< 0,5 mA 

< 5 mA 

typ. 2200 

> 750 

typ. 650 

< 2,5 v 

< 2,5 v 

> 10 -
typ. 60 kHz 

< 2,5 

typ. 1,5 v 

typ. 0,3 µs 
< 1,5 µs 
typ. 1,5 µs 
< 5 µs 

> 0,8 A 
> 1 A 
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80676; 678 
80680; 682; 684 
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90% 
-Is 

90% 

7Z77491.4 

------ - - 1son 

- 1soff 

10% ----- -

..,_tf 
,.... ts ...... 

- 1011 I..,_ 
Fig. 3 Switching times waveform. 

Fig. 4 Switching times test circuits. 

Vee 

--V1M 
-Vee 
+Vas 
R1 
R2 
R3 
R4 
tr = tf 
tp 
T 

12 v 
30V 
3V 

56S1 
1 kn 

san 
22n 
15 ns 
10 µs 

= 500µs 



Silicon Dari ington power transistors 

-,,]iUllllll 111111111111'11 
10 

1CMmax 
0 = p.01 

- 1cm~x ~ 
~ =sJ 
~ f\ II 

N I\ I\ tp= 

~ ru 50µs 

100 
I (2) 

['j 

I\ l\ 1 ms· 

I\ 10 
d.c. 

BD676-: 
BD678 
BD680 
BD682 
BD684 

10-2 
1 10 10' -VcE IV) 

Fig. 5 Safe Operating A Rea. T mb; 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptot max line. 
(2) Second-breakdown limits (independent of temperature). 

80676; 678 
80680; 682; 684 
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80676; 678 
80680; 682;684 

268 

S.B. voltage multiplying factor at the -Icmax level 1------1--+--+-+-+-+-+--H 

My 
1------1--+--+-+-+-+-+++----+--+--+-+-l-++++---l---+---l-+-+-+-+-H 

Ii =0,01 
101-----+-z--..z>'-'+o,02+-+-+-+-++---+--+-~-+-+-1++---+--+--+--+-+-1-+-H 

!LL 0 ,05+-+-+-+-++---+--+-~-+--H++-- -+---+---+-+-+-+-+-+-t 
1-- .LV_,,_s O,l_-+---+--jr-+-+---+--+--+--+--HH-1-+---+--1--+-+-1-+-++1 

10-5 10-4 10-3 tp (s) 10-2 

Fig. 6 S.B. voltage multiplying factor at the -lcmax level. 

S .B. current multiplying factor at the -V CEO max levels 

t---0 ,2--t--j--t-t-f"!o.~Ht-...:~~~-t---+--+-++-t-H+---t---t--t---t-t-t--H-1 

I 
0,5 

1 '-----''-----'---'-'--'-.J.....J..-'-'----'---'--'-_._ ................. _._ __ ..____.._.__~ ........ _._ ......... 

10-5 tp (s) 

Fig. 7 S.B. current multiplying factor at the -VcEOmax levels. 
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Silicon Darlington power transistors 80676; 678 
80680; 682; 684 

Zth j-mb 

(K/W)l---+-++++Hof+f-=1-+-+-1-++++H-~+--+-++-++~+--+-+++++++t---+-+-++++1-1t~-f---j1-+1-+++H 

Jf::t:a:i:fffit:f:a:l:!:ffif::f:tpmfle:~l--l:tHfffmf~~i:d~~$~~~ii~~fafa 
0,7 

0,2 i.-tt+1 ~ 

[]_[ 

10-s 10-1 10 

Fig. 8 Pulse power rating chart. 
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80676; 678 
80680; 682; 684 

270 

7282562 2 

~: 
_LJ k'. ~ \ 
/ J/I I\\ 

/ 
,, )11 

171 
102 

10-2 10-1 1 -le IA) 10 

-le 
(A) 

Fig. 9 D.C. current gain. -VcE = 3 V; 
Tj=25°C; 

------ Tj = 125 oc. 

0 
0,5 

7282095.1 

~ 
_j 
~ 

j_ 
v 
~ 

v 
1,5 2 2,5 

-VBE IV) 

Fig. 11 Typical values; -V CE = 3 V 
Tj = 25 oc. 
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7282098.1 
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he 

10 102 10 3 104 
f (kHz) 

Fig. 10 Typical values small signal 
current gain. -le= 1,5 A; 
-VcE=3V. 
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Fig. 12 Typical values collector-emitter 
saturation voltage as a function of base 
current. T mb = 25 °c. 



80813 
80815 
80817 

SILICON EPITAXIAL-BASE POWER TRANSISTORS 

N P N transistors in a plastic T0-202 envelope intended for use in television and audio amplifier cir­
cuits where high peak powers can occur. 
P-N-P complements are 80814, 80816 and 80818. Matched pairs can be supplied. 

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector-emitter voltage (R9E = 1 kll) 

Collector current (peak value) 

Total power dissipation 
up to Tamb = 25 oe 
up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
lc=1A;VcE=2V 

Transition frequency 
le= 250 mA; VeE = 10 V 

MECHANICAL DATA 

Fig. 1 T0-202. 

Collector connected 

l
-10,4max -.l 

--- 3,8 --
1 3,6 _+_ 

'Ef ~' 1 
to mounting base. 

2 

3-© I 21.2 
max 

_, ~_.~• 11 

2,4max111 

t-· t 
2,4max 

1 . 2 3. 

J l Jj~8:~ (3x) 

2,54 2,54 

Ve90 

Vern 

Vern 

lcM 

I 

max. 

max. 

max. 

max. 

max. 
max. 

max. 

> 

> 

t 
8,6 

max 
I • t 
I 

I 
12,2 I 

~- T 11 
11--0,5 

-- -1.6 

80813 80815 80817 

45 60 100 v 
45 60 80 v 
45 60 100 v 

6 A 

2 w 
12,5 w 

150 oe 

25 

3 MHz 

Dimensions in mm 

~'~ max 

10-~ 7Z75?37 

top view 
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80813 
80815 
80817 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BD813 80815 BD817 

Collector-base voltage (open emitter) Vcso max. 45 60 100 v 
Collector-emitter voltage (open base) VcEO max. 45 60 80 v 
Collector-emitter voltage (RsE: 1 kill Vern max. 45 60 100 v 
Emitter-base voltage (open collector) VEBO max. 5 5 5 v 
Collector current (d.c.) le max. 2 A 
Collector current (peak value) ICM max. 6 A 
Total power dissipation 

at Tamb: 25 °c (free air) Ptot max. 2 w 
at T mb: 25 oc Ptot max. 12,5 w 

Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rthj-a 62,5 K/W 
From junction to mounting base Rthj-mb 10 K/W 

CHARACTERISTICS 

Tj : 25 oc unless otherwise specified. 

Collector cut-off current 
IE: O; Vea: Vcsomax icso < 100 µ.A 
IE: O; Vcs: Vcsomax; Tj: 150 °C lcso < 3 mA 

Emitter cut-off current 
le :0; VEB: 5 V IEBO < mA 

Base-emitter voltage 
le: 1 A; VcE: 2 v VsE < 1,3 v 

Collector-emitter saturation voltage 
le: 1A;19: 0, 1 A VcEsat < 0,6 v 

D.C. current gain 
le: 150 mA; VcE: 2 V hFE 40 to 250 
le: 1 A; VcE: 2 v hFE > 25 
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Silicon epitaxial-base power transistors 

Transition frequency at f = 1 MHz 
le= 250 mA; VcE = 10 V 

D.C. current gain ratio of matched 
complementary pairs 
Ile[ =150mA; IVcEI =2V 

Switching times 
Icon= 1 A; Ison= - 1sott = 0,1 A 

turn-on time 

turn-off time 

90% 
IB 

90% l-----l-"--_-_-_-_-1-_-.J·-- 1con 

I\ 
10% -----+--

Fig. 2 Switching times waveform. 

v~~ 
-/ 1-- tp I 

-- T _..., 

7Z78131 

Fig. 3 Switching times test circuit. 

VIM 
Vee 
-Vss 
R1 
R2 
R3 
R4 

tr= tt 
tp 
T 

> 

< 

typ. 

< 
typ. 

< 

80813 
80815 
80817 

3 MHz 

1,6 

0,4 µs 
1 µs 

1,5 µs 
3 µs 

16 v 
20 v 

6,4 v 
82 n 
82 n 
82 n 
20 n 
15 ns 
10 µs 

500 µs 

--
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80813 
80815 
80817 

10-2 
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l __ _ 
1cMmax 

IIIII Ii= 9_:01 I II I 

I\_ 
d.c. 

BD813 
BD815 
BD817 

~ 

1 10 VcE(V) 102 

Fig. 4 Safe Operating A Rea. T mb.;;; 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 



Silicon epitaxial-base power transistors 

80813 
80815 
80817 

Z th i-mb t---t---1-+-H++tt--jl-H+-l-++l+--!-H--+-11-1-l-4--+--W-l-W-l-U---i-.l 
(K/W) 

10 {j = 1 

~0,75 
1--= 0,50 

0,33 

I-- 0,2 1-1-

I ~oi-1-1-
i-- • I~ 

I---:::;;.-- 0,05 

0,02 
0,01 
0 -+-++H+l--+--+-++++++l----+----J----l---l-1--1-U-l 

10 - 1 ~_.__J..-1.-IJ....J...LJ..J...J.._-..L...-L......l.....L.J....L..L.J.l_---l._.l._.J....LJ..il.U..._L....L.....L.LT.uT.LL.U.L_..L.J 
10-2 10-1 

200 

100 

i.-

0 
10-3 

10 tp (ms) 

Fig. 5 Pulse power rating chart. 

7 Z82960 
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f ::s: 
~ ~ / z JS: 
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y r; 

v N 

~ 
"'\ 

le (A) 10 

Fig. 6 Typical values d.c. current gain. VcE = 2 V; Tamb = 25 °c. 
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80813 
80815 
80817 

10 

fr 
(MHz) 
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z 

0 
10- 2 

_.;..-t1 
v v 

7Z82961 

- N 

............. 
f':: 

"'l 

le (A) 10 

Fig. 7 Typical values transition frequency. VeE = 10 V; f = 1 MHz; Tamb = 25 oc. 

276 January 1981 

2 

le 

(A) 

0 
0 0,5 

I 
IL 
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Fig. 8 Typical values V CE= 2 V; T amb = 25 °c. 



Silicon epitaxial-base power transistors 

10 

le 
(A) 

if 
. _LJ 

7 
[7 

10-1 
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~ 
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Fig. 9 Typical values at VcE = 2 V; Tamb = 25 oc. 
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80814 
80816 
80818 

SILICON EPITAXIAL-BASE POWER TRANSISTORS 

P-N-P transistors in a plastic T0-202 envelope intended for use in television and audio amplifier 
circuits where high peak powers can occur. 

N-P-N complements are 8D813, 8D815 and 8D817. Matched pairs can be supplied. 

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector-emitter voltage (R8E = 1 kn) 

Collector current (peak value) 

Total power dissipation 
up to Tamb = 25 °c 
up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
-lc=1 A;-VcE=2V 

Transition frequency 
-le= 250 mA; -VcE = 10 V 

-Vc8o 

-VcEO 

-Vern 

-lcM 

Ptot 
Ptot 

Tj 

hFE 

fT 

8D814 8D816 

max. 45 60 

max. 45 60 

max. 45 60 

max. 6 

max. 2 
max. 12,5 

max. 150 

> 25 

> 3 

8D818 

100 

80 

100 

v 
v 
v 

A 

w 
w 
oc 

MHz 

MECHANICAL DATA 

Fig. 1 T0-202. 

Collector connected 

Dimensions in mm 

to mounting base. 

2 

3-© 

(1) Plastic flash allowed 
within this zone. 

-10,4max-+L-. 

-1 3,8 --
3,6 + 

y 'i' 

t 

24,2 
max 

j 
2,4max 

t 
8,6 

max 

+ 

12,2 
min 

__ l 
1+-1/ I-- a.s 

.... -1,6 

1Z75737 

top view 
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80814 
80816 
80818 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD814 BD816 BD818 

Collector-base voltage (open emitter) -Vcso max. 45 60 100 v 
Collector-emitter voltage (open base) -Vern max. 45 60 80 v 
Collector-emitter voltage (RBE = 1 kSl) -VcER max. 45 60 100 v 
Emitter-base voltage (open collector) -VEBO max. 5 5 5 v 

Collector current (d.c.) -le max. 2 A 

Collector current (peak value) -lcM max. 6 A 

Total power dissipation 
at Tamb = 25 °c (free air) Ptot max. 2 w 
at T mb = 25 oc Ptot max. 12,5 w 

Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth ]-a 62,5 K/W 

From junction to mounting base Rth j-mb 10 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE= O; -Vcs = -Vcaomax -lcso < 100 µA 

IE= O; -Vcs = -Vcsomax; Tj = 150 oc -lcao < 3 mA 

Emitter cut-off current 
le= O; -VEB = 5 V -IEBO < mA 

Base-emitter voltage 
-le= 1 A; -VcE = 2 v -VsE < 1,3 v 

Collector-emitter satu.ration voltage 
-le= 1 A;-1 8 =0,1 A -VcEsat < 0,6 v 

D.C. current gain 
-le= 150 mA; -VcE = 2 V hFE 40to 250 

-le= 1 A; -VcE = 2 v hFE > 25 
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Silicon epitaxial-base power transistors 

Transition frequency at f = 1 MHz 
-le= 250 mA; -VcE = 10 V 

O.C. current gain ratio of matched pairs 
80813/80814; 80815/80816; 80817/80818 
lie I= 150 mA; I VcE I= 2 v 

Switching times 
-Icon= 1 A; -Ison= lsoff = o, 1 A 
turn-on time 
turn-off time 

'r 
90% 

-IB 

_,.. L-
-- t 

10% ---

7Z77491.4 

-Ison 

Lf_IBof~ 
90% ---1- ------1- -Icon 

-1c \ 
10% -- ----- -H 

_,.. -- _,.. -'1 t 

1on _,.. 's I .. _,.. t off 

Fig. 2 Switching times waveforms. 

Fig. 3 Switching times test circuit. 

80814 
80816 
80818 

----·-

fr > 3 MHz 

hFE11hFE2 < 1,6 

ton 
to ff 

Vee 

typ. 0,3 µs 
typ. 0,7 µs 

-V1M = 16 V 
-Vee= 20,3 v 
v88 7.4 v 
R1 82 Q 

R2 82 Q 
R3 82 Q 
R4 20 Q 

15 ns 
10 µs 

500 µs 

·--· 
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80814 
80816 
80818 

7Z82552.1 
10.---........ -....--.-....-................ ..-----.-.....--.-.....-................... 

-le 
(A) 

/ 

1CMmax 
::rr Ii= 0,01 I 

1----+---+--+-+--+-+-++t-- ( 1 ~ cs: l\.l:s: I'S 

~'~ 
500 

1 ms 

(2~"' f\'t 2 
1----+--+--+--+-+-++++---+--+--+1t-1<-r~~-+-15 

I~ I\ 20 

~ 10-1 1----+--+--+--+-+-++++---+--+--+1H-1-+-++-t d.c. 

80814 
80816 
80818 N 

N 
~ 

10-2 
1 10 -VcE(V) 102 

Fig. 4 Safe Operating A Rea, T mb.;; 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptotmax and Ppeakmax lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon epitaxial-base power transistors 

80814 
80816 
80818 

Zthj-mbt--t--t-1--t-+++++--+--+-+-l+++++--+-+-++-+.++J-l---+---1--l-+-+-W-W--_j__j 

IK/W) 

0,0 2 -t-+-++t+--+-+-H-+++++---+--+--+-f.-+jl++J 
0,01 
0 -t--H-++t+--+--t---1-+-+++++---+--+--+-f.-+j+H 

10- , .___.__-'--'-IJ....U..l..L.J..__.L,_-L-J....LI....l..LLL.--1_.J_.LL.l..L.Lll_L_i....LL1J.J1J.LmL__i_ 
10-2 

200 

v 
~ 

J...-' 
100 

0 
10- 3 

~ 

10-1 

Fig. 5 Pulse power rating chart. 
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\ 

-le IA) 10 

F'ig: 6 Typical values d.c. current gain. -VcE = 2 V; Tamb = 25 oc. 
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80814 
80816 
80818 

~ 

t:: 

Fig. 7 S.B. voltage multiplying factor at lcmax level. 

cS-0 
0.D1 
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10 
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~ 
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r--- 0,33 t- ,..... 

0,5 -.;::::,, I'-
0,75 

,.._ 
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1 

10-1 10 tp (ms). 

Fig. 8 S.B. current multiplying factor at VcEOmax level. 
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Silicon epitaxial-base power transistors 

80814 
80816 
80818 

fT 

IMHzl1--~---t~-t--+-+-+-+-+++-~~-+-~+--+-+-1H-+++-~~!---l---l--l--l--1-.J.--l-l 
1----

101--~---t~-t--+-+-+-+-+++-~~-+-~+--+-+-1i-+-~+-~~!---l---l--l--l--l-.J.--l-l 

2 

-le 

IA) 

0 
0 

~ 

-le IA) 

Fig. 9 Typical values transition frequency. -VeE ~ 10 V; f ~ 1 MHz; Tamb = 25 oe. 

7282962 
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Fig. 10 Typical values. -VeE = 2 V; Tamb ~ 25 oe. 
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80814 
80816 
80818 

10 

-le 

(A) 

10-1 

10-2 
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10-3 

286 April 1981 

7Z82963 

...... 
i$ 

Z1 
V1 

-zf-
~ 

~ 

~ 
10-2 10-1 10 

Fig. 11 Typical values at -VcE = 2 V; Tamb = 25 °c. 



BD825 
BD827 
BD829 

SILICON PLANAR EPITAXIAL POWER TRANSISTORS 

General purpose N-P-N transistors, in T0-202 plastic envelopes, recommended for driver-stages in hi-fi 
amplifiers and television circuits. 

P-N-P complements are 8D826, 8D828 and 8D830. Matched pairs can be supplied. 

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector-emitter voltage (R8E = 1 kn) 

vc8o max. 

VcEO max. 

VcER max. 

Collector current (peak value) 

Total power dissipation 
at T amb = 25 °c (free air) 
at T mb = 50 oc 

Junction temperature 

D.C. current gain 
le= 150 mA; VcE = 2 V 

Transition frequency 
lc=50mA;VcE=5V 

MECHANICAL DATA 

Fig. 1 T0-202. 

Collector connected 
to mounting base 

2 

3-© 

.--10,4max -.L 
-- 3,8 --

3,6 + 

*P. ,. I 
24,2 
max 

_, -"==~='-'-' 
2,4max111 

(1) Plastic flash allowed +-· ---t--
within this zone. 2,4max 

1. 2 3. 

J i-t~8:~(3x) 
2,54 2,54 

max. 

max. 
max. 

max. 

typ. 

8D825 8D827 8D829 

45 

45 

45 

t 
8,6 

max 

+ 

60 

60 

60 

1,5 

2 
8 

150 

40 to 250 

250 

100 v 
80 v 

100 v 

A 

w 
w 
oc 

MHz 

Dimensions in mm 

top view 

August 1983 287 



288 

80825 
80827 
80829 l __ _ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD825 BD827 

Collector-base voltage (open emitter) VcBO max. 45 60 

Collector-emitter voltage (open base) Vern max. 45 60 

Collector-emitter voltage (RBE = 1 k.n) Vern max. 45 60 

Collector current (d.c.) le max. 1,0 

Collector current (peak) ICM max. 1,5 

Total power dissipation 
Tamb = 25 °c (free air) Ptot max. 2 

Tmb =50 oc Ptot max. 8 

Storage temperature Tstg -65 to+ 150 

Junction temperature Tj max. 150 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 62,5 

From junction to mounting base Rth j-mb 12,5 

April 1981 
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80825 
Silicon planar epitaxial power transistors 80827 

80829 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off currents 
IE=O;Vcs=30V lcso < 100 nA 

IE= O; Vcs = 30V;Tj = 125oc lcso < 10 µA 

Emitter cut-off current 
lc=O;VEB=5V 1EBO < 10 µA 

D.C. current gain 
le= 5 mA; VcE = 2 V hf E > 25 

le= 150 mA; VcE = 2 V hFE 40 to 250 

le= 500 mA; VcE = 2 V hf E > 25 

Collector-emitter saturation voltage 
le= 500 mA; Is= 50 mA VcEsat < 0,5 v 

Base-emitter voltage 
le= 500 mA; VcE = 2 V VsE < v 

Transition frequency at f = 35 MHz 
lc=50mA;VcE=5V fr typ. 250 MHz 

D.C. current gain ratio of matched 
complementary pairs 

typ. 1,3 
lie/= 150 mA; I VcE I= 2 v hfE1/hfE2 < 1,6 
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80825 
80827 
80829 

le 
(A) 

1--------l--t---t-+-t-+-t-++-----i D = 0,01 +--1'-+-Hl-H 
1cMmax 

BD825t 
1-------<~-+---+-+-t-+-+-++-----+BD827 ++-__,_,f--1-H 

BD829 l''1 
----- ----f--+·---i--+-·>-+-++---+---.--++~--1-1-H 

~ N 
10- 2 ~-~~~~~~~~---'"--~~_.__,'-'-.._.__. 

1 10 VcE(V) 

Fig. 2 Safe Operating ARea. T mb.;:;; 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon planar epitaxial power transistors 

80825 
80827 
80829 

Zthj-mbt---+-+-+--+-+++++--+---l-++-IH+++---l--+-l-+-++++t---t---1---+--l---l-l-+++---+--l 

(K/W) 

0 = 1 

10 ~0}5 
0,50 

I=== 0,3 3 --e...-f-":: ,,/:::: 

~0,05 
~ 0,0 2 -+-l~++---+----+--+-l-+-H-t-1---l--+-l--1---1-+l-l-l 
I---' 0 t-r-+++H+--+--+-+-+-i~++---+----+--+-l-+-~ 

100 

50 

0 
10- 3 

Fig. 3 Pulse power rating chart. 
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_IUL 
-1 tpl- I o=~ 

-T- T 

7Z82971 

[\ 
K 

~ 

le (A) 10 

Fig. 4 Typical values d.c. current gain. V CE = 2 V; T amb = 25 °c. 
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80825 
80827 
80829 

:r 

0,0 2 ++-++l+--1--1-+-+-l-++-l+--+--+-+-+-H+l+--+-+-iH-++++t--+---t 0,05 
Mv~6•0 

0,1 

10~~~mm~~ ~-..... 
1:==-.o.2~~e""'""iM'f.i;;;;;:::k:---+-+-+-~-++l---~-+--+-t--t+ttt----+---t-++++t-tt--+---t 

1 

Fig. 5 S.9. voltage multiplying factor at lcmax level. 

t-t0,01 

,... ::s. 
0,2 -+-!----1-+-+-+-++>~~~,.--+--+--+-+-+-++++---+-!----1--+-t--+++1 

1 1 
10-2 10-1 ., 
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Fig. 6 S.B. current multiplying factor at VcEOmax level. 
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Silicon planar epitaxial power transistors 

80825 
80827 
80829 

fT 

(MHz)1--~----i1---+--+-+-+-+++-+-~~-+-~+--+-+-f--4-,.i.q..~~~~-+--~+-........ 4~.,,..._-+---1-1--+-1 
vl7 

10Qt--~-+-~t--+-l-+-+-+-++----;z:_~~A----'~f--+-+-+-+-~~--l-~-4--l--+-llc..+-I~ 

JZ 

le 
(A) 

0,5 

0 

Fig. 7 Typical values transition frequency. VcE = 5 V; f = 35 MHz; Tamb = 25 °C. 

7282969 

7 
[ 

.../_ 

0 0,5 1 VBE (V) 1,5 

Fig. 8 Typical values. VcE = 2 V; Tamb = 25 °c. 
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80825 
80827 
80829 

7282970 

10 ~m~n11sm~Bmm~m~Bn 
le t---+-+++t+ttt--+-+-+-+++tt+~+--i-+++t+11t--+-++++++++--+-+-+-H-++H~+-•c-H-++++1 

(A) 

Fig. 9 Typical values at V CE= 2 V; T amb = 25 °c: 
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___ J 80826 
80828 
80830 

SILICON PLANAR EPITAXIAL POWER TRANSISTORS 

General purpose P-N-P transistors, in T0-202 plastic envelopes, recommended for driver stages in hi-fi 
amplifiers and television circuits. 

N-P-N complements are 80825, 80827 and 80829. Matched pairs can be supplied. 

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector-emitter voltage 

Collector current (peak value) 

Total power dissipation 
at T amb = 25 oc (free air) 
at T mb = 50 oc 

Junction temperature 

D.C. current gain 
-le= 150 mA; -VcE = 2 V 

Transition frequency 
-le= 50 mA; -VcE = 5 V 

MECHANICAL DATA 

Fig. 1 T0-202. 

Collector connected 
to mounting base. 

2 

3-© 

( 1) Plastic flash allowed 
within this zone. 

1' 3, 

-Vc00 

-Vern 

-Ve ER 

-lcM 

3,8 

24,2 
max 

j 

_J i-1~8:~(3x) 
2,54 2,54 

80826 80828 80830 

max. 

max. 

max. 

max. 

max. 
max. 

max. 

typ. 

45 

45 

45 

t 
8,6 

max 

~ 

r 
12,2 
min 

_J 
~/1--o,5 

-- -1,6 

60 

60 

60 

1,5 

2 
8 

150 

40 to 250 

75 

100 v 
80 v 

100 v 

A 

w 
w 
oc 

MHz 

Dimensions in mm 

1Z7S737 

top view 
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80826 
80828 
80830 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BD826 BDBTDBW 
Collector-base voltage (open emitter) -Vcso max. 45 60 100 v 
Collector-emitter voltage (open base) -Vern max. 45 60 80 v 
Collector-emitter voltage (RsE = 1 kil) -Vern max. 45 60 100 v 
Emitter-base voltage (open collector) -VEBO max. 5 5 5 v 

Collector current (d.c.) -le max. A 

Collector current (peak value) -lcM max. 1,5 A 

Total power dissipation 
Tamb = 25 °c (free air) Ptot max. 2 w 
Tmb = 50°c Ptot max. 8 w 

Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 62,5 K/W 

From junction to mounting base Rth j-mb 12,5 K/W 
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80826 
Silicon planar epitaxial power traro~istors 80828 

80830 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE=O;-Vcs=30V -lcso < 100 nA 

IE= O; -Vcs = 30 V; Tj = 125 uc -lcso < 10 µA 

Emitter cut-off current 
le= O; -VEB = 5 V -!EBO < 10 µA 

D.C. current gain 
-le= 5mA;-VcE=2V hFE > 25 

-le= 150 mA; -VcE = 2 V hFE 40 to 250 

-le= 500 mA; -VcE = 2 V hFE > 25 

Collector-emitter saturation voltage 
-le= 500 mA; -Is= 50 mA -VcEsat < 0,5 v 

Base-emitter voltage 
-le= 500 mA; -VcE = 2 V -VsE < 1 v 

Transition frequency at f = 35 MHz 
-le= 50 mA; -VcE = 5 V fT typ. 75 MHz 

D.C. current gain ratio of matched 
complementary pairs 

typ. 1,3 
lie I= 150 mA; I VcE I= 2 v hFE11hFE2 < 1,6 
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80826 
80828 
80830 l __ _ 

-le 
(A) l----+--+---+--+-+-+-+++-----1--+---+--+-+-+-+-t-t 

- 1cMmax 
-+--+-+-+-++++----! o = O.Dl 1--1---4--+-1-1-1 

I (2)N ~ N 200 

10- 1 t::::==t:::::±=ttt:t:t::tl====t:==t=fl~ ;t:~ts~~ 
l------1---+---+-+-+-++++----+--l--++*-l'l.\-!\-+-H500 
1------1---+---+-+-+-++++----+--l--+++'"'°'<l~..,...,l\lt-H 1 ms 
l------l---+---+-+-+-++++----+--l--+++-l~~.t-H5 
l-----+---l----+---1--+-1-<4+---+---i-H+-+-'"'M-H20 l\ 1------1---+---+-+-+-++++----+--l--+++-l-+-+-H d.c. 

BD826 
l-------<----+---+-+---+-+-+--+-+---~00828~~1-J-+-l-+-I 

BD8301' 

10-2 '------''----'---'-'--'-.1...J....U...---'--.L-......... .J........IL....J... ......... 

. 1 10 -VcE (V) 102 

Fig. 2 Safe Operating A Rea, T mb,;;;; 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetition pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature) . 
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Silicon planar epitaxial power transistors 

BD826 
BD828 
BD830 
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Fig. 3 Pulse power rating chart. 
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Fig. 4 Typical values d.c. current gain. -VcE = 2 V; Tamb = 25 oc. 
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80826 
80828 
80830 

1 

Ko.01 
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l __ _ 

Fig. 5 S.B. voltage multiplying factor at lcmax level. 

10-1 tp (ms) 10 

Fig. 6 S.B. current multiplying factor at VcEOmax level. 



Silicon planar epitaxial power transistors 

80826 
80828 
80830 

tr 
(MHz)1----+----+-+---+-+-++++-----+-----+-+---+-+-+-+-++----+----+-+--l-l--+-+-1-1 

t-----+----t-+--t-+--+--+-+t-----+----+-+--+-+--+--+-+1--------+----+---+---+ -H --

1001----t---t---+-1-+-++++----f-,,..~l---"''---'--+-+-l--Hf-l------+---l-~~~~-+-l--l-l-I 
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Fig. 7 Typical values transition frequency at -VcE = 5 V; f = 35 MHz; Tamb = 25 oc. 
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Fig. 8 Typical values. -V CE = 2 V; T amb = 25 oc. 
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80826 
80828 
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Fig. 9 Typical values at -V CE ; 2 V; T amb; 25 °c. 



80839 
80841 
80843 

SILICON PLANAR EPITAXIAL POWER TRANSISTORS 

N-P-N silicon transistors, in a plastic T0-202 envelope, recommended for use in television circuits and 
audio applications. 
P-N-P complements are BD840, BD842 and BD844. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector-emitter voltage (RsE = 1 k.11) 

Collector current (peak value) 

Total power dissipation 
Tamb = 25 °c (free air) 
Tmb = 25 °c 

Junction temperature 

D.C. current gain 
le= 1 A; VcE = 2 v 

Transition frequency at f = 35 MHz 
lc=50mA;VcE=5V 

Vcso 

Vern 

Vern 

ICM 

MECHANICAL DATA 

Fig. 1 T0-202. 

Collector connected 

r--10,4max -·1 
1-~:~,-~-
·y• _ 3.8 1 to mounting base. 

2 

3-EQ 

t I 

I 
24,2 
max 

~' ~-· j' 2,4max111 

+-· --.--
2,4 max 

_J i-'1~8:i(3x) 
2,54 2,54 

( 1) Plastic flash allowed within this zone. 

max. 

max. 

max. 

max. 

max. 
max. 

max. 

> 

typ. 

0,5 -r 

BD839 

45 

45 

45 

I I 
~ 

12,2 
min 

.b( 

BD841 

60 

60 

60 

3 

2 
10 
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25 

125 

BD843 
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80 

100 

v 
v 
v 
A 

w 
w 
oc 

MHz 

Dimensions in mm 

top view 

7Z75737 
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80839 
80841 
80843 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD839 

Collector-base voltage (open emitter) Vcso max. 45 

Collector-emitter voltage (open base) Vern max. 45 

Collector-emitter voltage (RsE = 1 k.Q) Vern max. 45 

Emitter-base voltage (open collector) VEBO max. 5 

Collector current (d.c.) le max. 

Collector current (peak value) lcM max. 

Total power dissipation 
Tamb = 25 °c (free air) Ptot max. 
T mb = 25 °c Ptot max. 

Storage temperature Tstg 
Junction tern peratu re Tj max. 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 
From junction to mounting base Rthj-mb 

304 March 1981 

BD841 BD843 

60 100 v 
60 80 v 
60 100 v 

5 5 v 
1,5 A 

3 A 

2 w 
10 w 

-65 to+ 150 oc 

150 oc 

62,5 K/W 

12,5 K/W 



Silicon planar epitaxial power transistors 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified. 

Collector cut-off current 
IE=O;Vcs=30V lc8o 
IE= O; Vc8 = 30 V; Ti= 125 oc lc8o 

Emitter cut-off current 
lc=O;VEs=5V 1EBO 

Base-emitter voltage* 
lc=1A;VcE=2V V8E 

Collector-emitter saturation voltage 
le= 1 A; Is= 0, 1 A VcEsat 

O.C. current gain 
le= 5 mA; VcE = 2 V hfE 
lc=150mA;VcE=2V hfE 
le= 1 A; VcE = 2 v hfE 

Transition frequency at f = 35 MHz 
le= 50 mA; VcE = 5 V fT 

O.C. current gain ratio of 
80839/80840, 80841/80842, 80843/80844 

hfE11hfE2 I le I= 150 mA; 1vcE J = 2 v 

* V8E decreases by about 2,3 mV/K with increasing temperature. 

< 
< 

< 

< 

< 

> 

> 

typ. 

typ. 
< 

80839 
80841 
80843 

100 nA 
10 µA 

10 µA 

1,3 v 

0,8 v 

25 
40 to 250 

25 

125 MHz 

1,3 
1,6 
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80839 
80841 
80843 
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50 

200 

~~ 
500 

l-----+---+---+--+----1-++++----+---t (2) I\ ~I\ 

10 -1 ~==±=!=!==t::t:f=t:!:tl====t==1:=~N~~~~~ ~ms 
l--~---l~-+--+--+-+-+-+++-~~-+-~t--+--t+-11.l.-w1tt-15 

l---~--i~-+-+-+--l-++++-~~--1-~t--+t+-l-+'ll-H20 
d.c. 

1--~---1~-1--+-+-+-+-+++-~~-f-~t--+--t+-1--r-1-t-1 

BDB39 
1--~.--1~-+--+-+-+-+-+-++-~~1 BD841~+t-+-+-11-H 

80843 

10- 2 '--~~'---'---'--"--'--'-'--W-~~-'-~-'---'--'-'--'~ ........... 
1 10 VcE (V) 10 2 

Fig. 2 Safe Operating ARea, T mb <; 25 °c. 
I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon planar epitaxial power transistors 

10 

Ptot 
(W) 

5 

0 
0 

7Z82981 

~ 
~ 

'1'> ~~- - -· 

~ '?6 
~\\ 

~ ~-6' 

' 1-~ 

~ 
is: 

cs: 
lfth ~ 

-i-... i-a"'6 \ 
":h<s k1w ~ ......, 

~-' 
"""' 
~ 

50 100 0 150 
T ( C) 

Fig. 3 Power derating curve. 
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li = 1 
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0,50 

0 ,3 3 J..--t"1 
i-- ......H..-r1 I== 0,2 -H"fR-t+i---=-,,,....+o .......,~~--F++++++--+-+-+-++++++--+-+-+-++++++--+--l 

1---01-l"'l---Ftif:CM~ ......... ;,p:........,+--t-t-+++t+t-~+--+-+-++Hl-t+-~-+--+-+-t-++tt+~-+--; 

~P' 

0,05 
1',o,o 2 +++++t----+--+-+-++++++--__,,__t-+-+-t-++H 

!------" g.o 1 +++++t----+--+-+-++++++--__,,__t-+-+-t-++H 

Fig. 4 Pulse power rating chart. I M•reh 1981 307 



80839 
80841 
80843 

10-1 

Fig. 5 S.B. voltage multiplying factor at the lcmax level. 

tp (ms) 10 

l-·~·~_J__~__j--J_j_j_j_.LJ_~~..J_--l~l--l--l-+.+-+--+-~~-l--~l---+--1-+-+-l--H 

I- /) = 0 

1 1 
10-2 10- 1 tp (ms) 10 

Fig. 6 S.B. current multiplying factor at the VcEOmax level. 
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Silicon planar epitaxial power transistors 

80839 
80841 
80843 

50t----+---t--+-+++tt+----t~t---+-t-t--H-t+-~t--t--t--H-M-1~~----t--t--t-t--H-tt1 

200 

fT 
(MHz) 

100 

0 
10-3 

\ 

Fig. 7 Typical values d.c. current gain. VcE = 2 V; Tamb = 25 °c. 

7Z82984 

z )'I... 
v ~ 

0' 
1.6' 

IZ 
JL: 
~ L 

~ 
~ 

l7 
L 

10-2 10-1 le (A) 

Fig. 8 Typical values transition frequency. VcE = 5 V; Tamb = 25 oc; f = 35 MHz. 
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80839 
80841 
80843 

'c 
IA) 1-----+---+-+-+-HH-H-~1-+-++-+++f+---1---+-1--++H-H-~+-1r+1-+++tt--+----+--Hoo+++++~+-1-+-i-+tj~ 

310 March 1981 

v 

10 

Fig. 9 Typical values at V CE = 2 V; T amb = 25 °c. 
7Z82980 

'c 
(A) 

0,5 

0 
0 O;S 

1 
I 

~ 

1 VBE (V) 1,5 

Fig. 10 Typical values. V CE = 2 V; T amb = 25 °c. 
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80840 
80842 
80844 

SILICON PLANAR EPITAXIAL POWER TRANSISTORS 

P-N-P silicon transistors, in a plastic T0-202 envelope, recomn1emJed for use in television circuits and 
audio applications. 
N-P-N complements are 8D839, 8D841 and 8D843. 

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector-emitter voltage (R8E = 1 kn) 

Emitter-base voltage 

Collector current (peak value) 

Total power dissipation 
Tamb = 25 °c (free air) 
T mb = 25 °c 

Junction temperature 

D.C. current gain 
-le= 1 A; -VcE = 2 v 

Transition frequency at f = 35 MHz 

MECHANICAL DATA 

Fig. 1 T0-202. 

Collector connected 
to mounting base. 

2 

-Vc8o 

-Vern 
-Vern 
-VEBO 

-lcM 

24,2 
max 3-© 

L-~T9-JJ-_j ll 
2 4max111 . t- --T-

2,4~ax 

1 . 2 3 

_J l_Jl~g'.~13xJ 
(1) Plastic flash allowed within this zone. 2·54 2•54 

8D840 8D842 8D844 

max. 45 

max. 45 

max. 45 

max. 5 

max. 

max. 
max. 

max. 

> 
typ. 

0,5 

-11-

1 
8,6 

max 

i 

12,2 
min _J 

60 100 v 
60 80 v 
60 100 v 

5 5 v 
3 A 

2 w 
10 w 

150 oc 

25 

50 MHz 

Dimensions in mm 

top view 

_H~ ~ .. ~ 7275137 
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80840 
80842 
80844 l __ _______ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD840 

Collector-base voltage (open emitter) -Vcso max. 45 

Collector-emitter voltage (open base) -VcEO max. 45 

Collector-emitter voltage (RsE = 1 kf/.l -Ve ER max. 45 

Emitter-base voltage (open collector) -VEBO max. 5 

Collector current (d.c.) -le max. 

Collector current (peak value) -lcM max. 

Total power dissipation 
T amb = 25 °c (free air) Ptot max. 
Tmb= 25 °c Ptot max. 

BD842 

60 

60 

60 

5 

1,5 

3 

2 
10 

Storage temperature T stg -65to+150 

Junction temperature Tj max. 150 

THERMAL RESISTANCE 

From junction to ambient in free air Rthj-a 62,5 

From junction to mounting base Rthj-mb 12,5 

312 March 1981 

BD844 

100 v 
80 v 

100 v 
5 v 

A 

A 

w 
w 
oc 

oc 

K/W 

K/W 



Silicon planar epitaxial power transistors 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE= O;-Vcs = 30 v -lcso 
IE= O; -Vea= 30 V; Tj = 125 oc -lcso 

Emitter cut-off current 
le= o; -vrn = 5 v iEBO 

Base-emitter voltage* 
-lc=1A;-VcE=2V -VsE 

Collector-emitter saturation voltage 
-le= 1A;-19=0,1 A -VcEsat 

0.C. current gain 
-le= 5 mA; -VcE = 2 V hFE 
-le= 150 mA; -VcE = 2 V hFE 
-le= 1 A; -VcE = 2 v hFE 

Transition frequency at f = 35 MHz 
-le= 50 mA; -VcE = 5 V fr 

0. C. current gain ratio 
of 80839/80840, 80841/80842, 80843/80844 

hFE11hFE2 j lc I= 150 mA; 1vcE I= 2 v 

* VsE decreases by about 2,3 mV/K with increasing temperature. 

< 
< 

< 

< 

< 

> 

> 

typ. 

typ. 

< 

80840 
80842 
80844 

100 nA 
10 µA 

10 µA 

1,3 v 

0,8 v 

25 
40 to 250 

25 

50 MHz 

1,3 
1,6 
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80840 
80842 
80844 

50 

200 

~i'\ 
l-----+---+--+-+-+--+-++-1----+---l (2) 1.\ 5 0 0 

1 ~~ 1ms 

10-1~====!===l==$=l=t:l:tt::t===~===t::=tt~l':~:t1~ 
t-----+--+--+--+-++-+-++-----!--+--+++-+-1~20 

t----+--+--+-+-+-++++----1--+-+++-+4~ d.c. 

BD840 
>-----+---1---<---1-"'-'-_._.._,__ _ __,BDB42~.....,,.........-+-+-+-< 

BD844N D.. 

10 ·- 2 '-----'----'---'---'-J.....L.....l....L.J...__---1_...J....--l...l.J.....L..L...L.U 

1 10 -VcE(V) 

Fig. 2 Safe Operating ARea, T mb.;; 25 °c. 
I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon planar epitaxial power transistors 

7Z82981 

10 ........... ~,+--1,....+-+--!-+-+--lf-4-+--+--+--1 

!SJ 

5 

OL...J._J_..,L_L...J._J_..l-J'--1..__J_..L_J'--1..~~~"""~ 
0 50 100 150 

T (°C) 
Fig. 3 Power derating curve. 

80840 
80842 
80844 

Z th j -mb .----r--+-+-+-i-++tt---+---+-+-+-+++-++--+ --+--+-+--+++++---+--+-+-+-+-+++1----1---1 

(K/W) l------jr-+-+--i-++1+--+--+--r+++H+--+---t-++-++H+----+--+-+-+--+-+++-r------.--. 

+--+-+++-r-----;---· --t--t-++++t--- - +----t---+-·+--+-H-H 

Fig. 4 Pulse power rating chart. 
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BD840 
BD842 
BD844 

Mv 
1--~--+~-+--+--+-+-++++-~---+~-+--+--+-+-+-+-++-~--+~-+---+--+-+-+-+-H 

Ii= 0 
~ /0,05 
Lxo.1 

10 "S~ 
~ 'rS.s 

10-1 tp (ms) 

Fig. 5 S.B. voltage multiplying factor at the lcmax level. 

1 1 
10-2 10-1 

tp (ms) 

Fig. 6 S.B. current multiplying factor at the VcEOmax level. 

316 March 1981 

10 

10 



Silicon planar epitaxial power transistors 

100 

I-· 

50 

0 
10-3 10-2 

-

t--..... 

10-1 

"'\-.... 

~ 

~ 
~ 

........ 

80840 
80842 
80844 

7Z82987 

-le (A) 10 

Fig. 7 Typical values d.c. current gain. -V CE = 2 V; T amb = 25 °c. 

150 

fT 
(MHz) 

100 

50 

0 

7Z82988 

1...-1 ~ 
::sJ 

j7 
~ 7 

A 
7 ..z 

? 
.,.¥ 

~ 
L 

12": 

10-3 10-1 
-le (A) 

Fig. 8 Typical values transition frequency. -VcE = 5 V; f = 35 MHz; Tamb = 25 °c. 
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80840 
80842 
80844 

10 

-le 
(A) 

10-1 

10-2 

10-3 
10-3 

318 March 19B1 

~ 

IL 
ILJ 

lZ 
ltl 

l2J 
l/J 

IL1 
CZ 

10 

Fig. 9 Typical values at -VcE; 2 V; Tamb; 25 °c. 
7282985 

-le 
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0,5 

0 
0 0,5 

J_ 

JL 
1 1,5 
-VBE (V) 

Fig. 10 Typical values. -VcE; 2 V; Tamb; 25 °c. 
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-J 80845 
80847 
80849 

SILICON EPITAXIAL-BASE POWER TRANSISTORS 

General purpose N-P-N transistors, in T0-202 plastic envelopes, recommended for driver-stages in 
audio amplifiers and television circuits. 

P-N-P complements are BD846, BD848 and BD850. Matched pairs can be supplied. 

QUICK REFERENCE DATA 
---------------------------------------

Collector-base voltage 

Collector-emitter voltage 

Emitter-base voltage 

Collector current (peak value) 

Total power dissipation 
at T amb = 25 °c (free air) 
at T mb = 25 oc 

Junction temperature 

D.C. current gain 
le= 150 mA; Vee= 5 V 

Transition frequency at f = 35 MHz 
le= 100 mA; Vee= 5 V 

Vcso 
Vern 

Ve so 

MECHANICAL DATA 

Fig. 1 T0-202. 

Collector connected 
to mounting base 

- 3,8 --

-10,4max-k 

3,6 + 

2 

3-© 
( 1) Plastic flash allowed 

within this zone. 

3,8 

1' 2 3 

J i-1~8:~13x) 
2,54 2,54 

24,2 
max 

j 

BD845 BD847 BD849 

max. 100 120 140 v 
max. 100 120 140 v 
max. 5 5 5 v 

max. 3 A 

max. 2 w 
max. 10 w 
max. 150 oc 

40 to 250 

typ. 

0,5 -ir 

t 
8,6 

max 

+ 
t 
i 

12,2 
min 

_l 
i-/11--o,5 

- -1,6 

150 MHz 

Dimensions in mm 

7Z75737 

top view 
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80845 
80847 
80849 l __ _ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD845 BD847 BD849 

Collector-base voltage (open emitter) VcBO max. 100 120 140 v 
Collector-emitter voltage (open base) VcEO max. 100 120 140 v 
Emitter-base voltage (open collector) VEBO max. 5 5 5 v 

Collector current (d.c.) le max. 1,5 A 

Collector current (peak value) lcM max. 3 A 

Total power 1dissipation 
T amb = 25 °c (free air) Ptot max. 2 w 
Tmb= 25 oc Ptot max. 10 w 

Storage temperature Tstg -65 to+ 150 oc 

Junction ter1lperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 62,5 K/W 

From junction to mounting base Rth j-mb 12,5 K/W 
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Silicon epitaxial-base power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off currents 

IE= 0; VcB = VcBOmax 

Emitter cut-off current 
lc=O;Vrn=5V 

D.C. current gain 
le= 10mA;VcE=5V 

lc=150mA;VcE=5V 

le= 500 mA; VcE = 5 V 

Collector-emitter saturation voltage 
IC= 500 mA; IB = 50 mA 

Base-emitter voltage 
le= 500 mA; VcE = 5 V 

Transition frequency at f = 35 MHz 
le= 100 mA; VcE = 5 V 

D.C. current gain ratio of matched pairs 
BD845/BD846; BD847/BD848; BD849/BD850 

11 c I= 150 mA; IV CE I = 5 V 

ICBO < 

'mo < 

hFE > 
hFE 

hFE > 

VcEsat < 

VBE < 

fT typ. 

hFE1/hFE2 < 

80845 
80847 
80849 

1 µA 

10 µA 

40 

40 to 250 

30 

1,0 v 

1,3 v 

150 MHz 

2,0 

October 1985 321 



80845 
80847 
80849 

10 

'c 
(A) 
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l----

I I 

1Cmax 
I I 

I 'N 

~ 
11~ 
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'1 I ~ I 

(2) 
-

I 
I-

f--- I 

1--- I 

I 

10 

Fig. 2 D.C. SOAR; T mb,;:;;; 25 °c. 

Region of permissible d.c. operation. 

( 1) Ptot max I ine. 

7Z8263B 

I 

+--

fi 

pBD845 +-
~BD847 +-

1.---BD849 

1 
I 

VcE(V) 

(2) Second breakdown limit (independent of temperature). 



-J 80846 
80848 
80850 

SILICON EPITAXIAL-BASE POWER TRANSISTORS 

General purpose P-N-P transistors, in T0-202 plastic envelopes, recommended for driver stages in 
audio amplifiers and television circuits. 

N-P-N complements are BD845, BD847 and BD849. Matched pairs can be supplied. 

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Emitter-base voltage 

Collector current (peak value) 

Total power dissipation 
at T amb = 25 oc (free air) 
at T mb = 25 oc 

Junction temperature 

D.C. current gain 
-le= 150 mA; -VcE = 5 V 

Transition frequency at f = 35 MHz 
-le= 100 mA;-VcE = 5 V 

-Vcso max. 

-VcEO max. 

-VEBO max. 

-lcM max. 

max. 
max. 

max. 

typ. 

BD846 BD848 BD850 

100 

100 

5 

120 

120 

5 

3 

2 
10 

150 

40 to 250 

75 

140 

140 

5 

v 
v 
v 

A 

w 
w 
oc 

MHz 

MECHANICAL DATA 
-10,4max ---.k Dimensions in mm 

Fig. 1 T0-202. 

Collector connected 
to mounting base. 

2 

3-© 

( 1) Plastic flash allowed 
within this zone. 

--- 3,8 -
3,6 + 

y ~ l 
24,2 
max 

_+ -ll=p=;=;ffi=;dp-11-· 

2 4max 111 
j 

. +-- t 
2,4max 

1' 2 3' 

J i-1~8:~(3x) 
2,54 2,54 

0,5 

-11-

t 
8,6 

max 

+ 

I 
12,2 
min 

~i 
i-1-o,5 

---.! -1.6 

7Z75737 

top view 
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80846 
80848 
80850 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation 
Tamb = 25 °c (free air) 
Tmb=250C 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

From junction to mounting base 

324 January 1980 

-Vcso max. 

-VcEO max. 

-VEBO max. 

-le max. 

-lcM max. 

Ptot max. 

Ptot max. 

T stg 

Tj max. 

Rth j-a 

Rth j-mb 

BD846 BD848 

100 

100 

5 

120 

120 

5 

1,5 

3,0 

2 
10 

-65 to+ 150 

150 

62,5 

12,5 

BD850 

140 v 
140 v 

5 v 

A 

A 

w 
w 
oc 

oc 

K/W 

K/W 



Silicon epitaxial-base power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; -Vcs = -Vcsomax 

Emitter cut-off current 
le= O; -VEB = 5 V 

0.C. current gain 
-le= 10mA;-VcE=5V 

-le= 150 mA;-VcE = 5 V 

-le= 500 mA; -VcE = 5 V 

Collector-emitter saturation voltage 
-le= 500 mA; -1 8 = 50 mA 

Base-emitter voltage 
-le= 500 mA; -VcE = 5 V 

Transition frequency at f = 35 MHz 
-le= 100 mA; -VcE = 5 V 

O.C. current gain ratio of matched pairs 
80845/80846; 80847/80848; 80849/80850 

lie I= 150 mA; JvcE I= 5 v 

-lcso < 

-IEBO < 

hFE > 
hFE 

hFE > 

-V CEsat < 

-VsE < 

fr typ. 

hFE1/hFE2 < 

80846 
80848 
80850 

1 µA 

10 µA 

40 

40 to 250 

30 

1,0 v 

1,3 v 

75 MHz 

2 
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80846 
80848 
80850 

-le 
(A) t--~+--+---+-+-+-+-H+-~-+---+--+-+-+-+++-+-~-+--+~ 

1----+---+-->-+-+-!-+++- ( 1 l1s: 

i--~+---+--+-t-+-+-+++-~-+--+--+--+-+-++-H->~pBD846t­

r-~t---t--t-t-t--tttt-~-t----t--t-t-t--tt-H-t::F-BD848t-
1-BD850 

10- 3 ~~..___.__._......_......_..._~_.__.___._..__.__._._..._....___.__._--'-' 

1 10 

Fig. 2 D.C. SOAR; T mb..;; 25 oc. 

Region of permissible d.c. operation. 

(1) Ptot max line. 

102 -VcE (V) 

(2) Second breakdown limit (independent of temperature). 
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80933;935 
80937;939 
80941 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N silicon transistors in a plastic envelope intended for use in output stages of audio and television 
amplifier circuits where high peak powers can occur. 
P-N-P complements are BD934; 936; 938; 940 and 942. 

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
le= 150 mA; VcE = 2 V 
Jc= 1 A; VeE = 2 v 

Transition frequency 
le= 250 mA; VeE = 10 V 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

I j \ 
L __ t-__ J 

Vcso 
Vern 

le 

Ptot 

Tj 

2 

1-© t_(t:;:::;:::;:l;::::;:::;::!,i_l_ 

3 

not tinned 5•1 3,5 max i 
+-· max 

m1
0
,3X._ --t 12,7 

min 
(2x) 

1 2 3 

j -'i!::-0,9max (3x) 

2,54 2,54 

See also chapters Mounting instructions and Accessories. 

BD933 935 937 939 941 

max. 45 60 100 120 140 v 
max. 45 60 80 100 120 v 
max. 3 A 

max. 30 w 
max. 150 oe 

40 to 250 
> 25 

> 3 MHz 

Dimensions in mm 
45 

,~-. 1,3--

-
5,9 
min 

I + 
I 
I 

J 

-1:-0,6 
2,4 

7Z65872.4 

I 
15 ,8 

ax m 

l 

-
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80933; 935 
80937; 939 
80941 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD933 935 937 939 941 

Collector-base voltage (open emitter) Vcso max. 45 60 100 120 140 v 
Collector-emitter voltage (open base) Vern max. 45 60 80 100 120 v 

Emitter·base voltage (open collector) VEBo max. 5 v 
Collector current (d.c.) 'c max. 3 A 

Collector current (peak value) lcM max. 7 A 

Base current (d.c.) Is max. 0,5 A 

Total power dissipation up to T mb = 25 oc Ptot max. 30 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rth j·mb 4,17 K/W 

From junction to ambient in free air Rth i:a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; Vcs = Vcsomax lcso < 0,1 mA 

IE= O; Vcs = VcBOmax; Tj = 150 oc lcso < 3 mA 

IE= O; VcE = VcEOmax 'cm < 0,5 mA 

Emitter cut-off current 
le= O; VEB = 5 V IEBO < mA 

D.C. current gain * 
le= 150 mA; VcE = 2 V hFE 40 to 250 

le= 1 A; VcE = 2 v hFE > 25 

Base-emitter voltage** 
le= 1 A; VcE = 2 v VBE < 1,3 v 

Collector-emitter saturation voltage * 
le= 1A;18 =0,1 A VcEsat < 0,6 v 

Transition frequency at f = 1 MHz 
le= 250 mA; VcE = 10 V fT > 3 MHz 

Switching times 
Icon= 1 A; Ison= -lsoff = 0,1 A ton 

typ 0,4 µs 
turn-on time < 1 µs 

Turn-off time to ff 
typ. 1,5 µs 
< 3 µs 

Second-breakdown collector current 
VCE = 40 V; tp = 0, 1 s; non-repetitive l(SB) > 0,75 A 

* Measured under pulse conditions: tp <;; 300 µs; 6' < 2%. 
** VBE decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 

t, 7Z77499.5 

90% 
19 

10% 
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1s on ---It -
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lf_ _lsot: 
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~-- ----- --1-
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Fig. 4 Safe Operating ARea; T mb = 25 oc. 

I Region of permissible d.c. operation. 
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(1) Ptot max and Ppeak max lines. 
(2) Second breakdown I imits, independent of temperature. 
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Fig. 7 Typical collector-emitter saturation voltage as a function of base current with collector 
current as a parameter. 
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BD934;936 
80938;940 
BD942 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P silicon transistors in a plastic envelope intended for use in output stages of audio and television 
amplifier circuits where high peak powers can occur. 
N-P-N complements are 8D933; 935; 937; 939 and 941. 

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
-le= 150 mA; -VcE = 2 V 
-le= 1 A; -VcE = 2 v 

Transition frequency 
-le= 250 mA; -VcE = 10 V 

MECHANICAL DATA 

Fig. 1 T0-220A8. 

Collector connected 

-Vc8o max. 

-VcEO max. 

-le 

Ptot 

Tj 

max. 

max. 

max. 

> 

> 

8D934 936 938 940 942 

45 60 100 120 140 v 
45 60 80 100 120 v 

3 

30 

150 

40 to 250 
25 

3 

A 

w 
oc 

MHz 

Dimensions in mm 

to mounting base. 

--1 ~a5x ...._ 

1,3-- 1- • 

~ 5,9 
min 

2 

·+Q 
: i : L __ t __ J 

1 

+ 15,8 max 

3 

1 2 3 

j -.l1!:-0,9max (3x) 

2,54 2,54 

-11--o,6 
..... .-2,4 

7265672.4 

See also chapters Mounting instructions and Accessories. 

-
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80934; 936 
80938; 940 
80942 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BD934 936 938 940 942 

Collector-base voltage (open emitter) -Vcso max. 45 60 100 120 140 v 
Collector-emitter voltage (open base) -Vern max. 45 60 80 100 120 v 
Emitter-base voltage (open collector) -VEBO max. 5 v 
Collector current (d.c.) -le max. 3 A 

Collector current (peak value) -lcM max. 7 A 

Base current (d.c.) -Is max. 0,5 A 

Total power dissipation up to T mb = 25 oc Ptot max. 30 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 4,17 K/W 

From junction to ambient in free air Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
-IE= O; -Vcs = -VcBOmax -lcso < 0, 1 mA 

-IE= O; -Vcs = -Vcsomax; Tj = 150 °C -lcso < 3 mA 

Is= O; -VcE = -VcEOmax --tern < 0,5 mA 

Emitter cut-off current 
le= O; -VEB = 5 V -·IEBO < mA 

D.C. current gain (note 1) 
-le= 150 mA; -VcE = 2 V hFE 40 to 250 

-lc=1A;-VcE=2V hFE > 25 

Base-emitter voltage (notes 1 and 2) 
-lc=1A;-VcE=2V -VsE < 1,3 v 

Collector-emitter saturation voltage (note 1) 
-lc=1A;-1 6 =0,1A -VcEsat < 0,6 v 

Transition frequency at f = 1 MHz 
-le= 250 mA; -VcE = 10 V fT > 3 MHz - Switching times 
-Icon= 1 A; --Ison= lsoff = o, 1 A 
turn-on time ton typ. 0,2 µs 

< 0,6 µs 

turn-off time to ff typ. 0,7 µs 

< 2,4 µs 

Notes 
1. Measured under pulse conditions: tp,;:; 300 µs; o < 2%. 
2. -VsE decreases by about 2,3 mV/K with increasing temperature. 
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80934; 936 
80938; 940 
80942 
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Fig. 5 Typical collector-emitter saturation voltage as a function of base current with collector current 
as a parameter. 
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80943 
80945 
80947 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N silicon transistors in a plastic envelope intended for use in audio output stages and general 
purpose amplifier applications. P-N-P complements are 80944; 946 and 948. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 °e 

Junction temperature 

o.e. current gain 
le= 10mA;VeE=5V 

le= 500 mA; VeE = 1 V 

le= 2A;VeE=1V 

Transition frequency at f = 1 MHz 
le= 250 mA; VeE = 1 V 

MECHANICAL DATA 

Fig. 1 T0-220A8. 

Collector connected 
to mounting base. 

2 

lt:;=;::::;f;=:;=;:j,J __ ,~ 1-© 
3 

3,5 max i 
not tinned ~~x 

~.·I ·I --t 12,1 
max-. min 

12x1 I 
1 2 3 • 

Ve8o 

Vern 

le 

Ptot 

Tj 

hFE 

hFE 

hFE 

fT 

1 -./1·Co,9m:~3xl 
_.I ..._ 

2,54 2,54 

See also chapters Mounting instructions and Accessories. 

80943 945 947 

max. 22 32 45 v 
max. 22 32 45 v 
max. 5 A 

max. 40 w 
max. 150 oe 

> 25 

85 to 475 

> 50 I 50 I 40 

> 3 MHz 

Dimensions in mm 
4,5 

1,3:1~: --

H 5,9 
min 

I 15,8 
I max 
I 
I 

1 
j 

-11 ..... o,s 
...... ...-2,4 

7265672.4 -
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80943 l 80945 
80947 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD943 945 947 

Collector-base voltage (open emitter) Vcso max. 22 32 45 v 
Collector-emitter voltage (open base) VcEO max. 22 32 45 v 
Emitter-base voltage (open collector) VEBO max. 5 v 
Collector current (d.c.) le max. 5 A 

Collector current (peak value) ICM max. 8 A 

Base current (d.c.) Is max. A 

Total power dissipation up to T mb = 25 °c Ptot max. 40 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 3,12 K/W 

From junction to ambient in free air Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE= O; Vcs = Vcsomax lcso < 0,1 mA 

IE= O; Vcs = VcBOmax; Tj = 150 oc lcso < 3 mA 

15 V; BD943 
Is= O; VcE = 20 V; BD945 lcEO < 0,5 mA 

25 V; BD947 

Emitter cut-off current 
le= O; VEB = 5 V IEBO < mA 

D.C. current gain (note 1) 
le= 10mA;VcE=5V hFE > 25 

le= 500 mA; VcE = 1 V hFE 85 to 475 

le= 2 A; VcE = 1 v hFE > 50 50 40 

le= 3 A; VcE = 1 v hFE > 30 

Base-emitter voltage (notes 1 and 2) 
le= 2 A; VcE = 1 v VBE < 1, 1 1,1 - v 
le= 3 A; VcE = 1 v VBE < 1,3 v 

Collector-emitter saturation voltage (note 1) 
le= 2 A; Is= 0,2 A VcEsat < 0,5 0,5 v 
lc=3A;18 =0,3A VcEsat < 0,7 v 

Notes 
1. Measured under pulse conditions; tp.;;;; 300 µs; 6 < 2%. 
2. VBE decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 

Knee voltage* 
le= 2 A; Is value for which 
le= 2,2 A and VeE = 1 V 

Transition frequency at f = 1 MHz 
le= 250 mA; VeE = 1 V 
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Fig. 2 Power derating curve. 

* Measured under pulse conditions; tp.;;; 300 µs; 6 < 2%. 
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fy > 3 MHz 

( Moreh 1979 343 



80943 
80945 
80947 

le 
(A) 

10 
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Silicon epitaxial base power transistors 
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80944 
80946 
80948 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P silicon transistors in a plastic envelope intended for use in audio output stages and general 
purpose amplifiers. N-P-N complements are 80943; 945 and 947. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
-le= 10 mA; -VcE = 5 V 

-le= 500 mA; -VcE = 1 V 

-le= 2 A; -VcE = 1 v 
Transition frequency at f = 1 MHz 

-le= 250 mA; -VcE = 1 V 

MECHANICAL DATA 

Frg. 1 T0-220A8. 

Collector connected 
to mounting base. 

2 
: i : L __ + __ J 

-Vc00 

-VcEO 

-le 

Ptot 

Tj 

hFE 

hFE 

hFE 

fT 

'-© ·-IJ--=:f:::=:--IJ __ • -

3 

3,5 max t 
not tinned ,;~x I 

~~I ·I --t 12.1 
max min 
12x1 I 

1 2 3 • 

'1 -.li1 .... o,9max (3xl 

- I ... 2,54 2,54 

See also chapters Mounting instructions and Accessories. 

80944 946 948 

max. 22 32 45 v 
max. 22 32 45 v 
max. 5 A 

max. 40 w 
max. 150 oc 

> 25 

85 to 475 

> 50 I 50 I 40 

> 3 MHz 

Dimensions in mm 

5,9 I 
1 15,8 

max 

l 

-Jl-o,s 
... .... 2,4 
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80944 
80946 
80948 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BD944 946 948 

Collector-base voltage (open emitter) -Vcso max. 22 32 45 v 
Collector-emitter voltage (open base) -VcEO max. 22 32 45 v 
Emitter-base voltage (open collector) -VEBo max. 5 v 
Collector current (d.c.) -le max. 5 A 

Collector current (peak value) -lcM max. 8 A 

Base current (d.c.) -Is max. 1 A 

Total power dissipation up to T mb = 25 oc Ptot max. 40 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 3,12 K/W 

From junction to ambient (in free air) Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; -Vcs = -Vcsomax -lcso < 0,1 mA 

IE= O; -Vcs = -VcBOmax: Tj = 150 °c -lcso < 3 mA 

Is= O; -VcE = 15 V; BD944 

) -VcE = 20 V; BD946 -lcEO < 0,5 mA 

-VcE = 25 V; BD948 

Emitter cut-off current 
-le= O; -VEB = 5 V -IEBO < mA 

D.C. current gain (note 1) 
-le= 10mA;-VcE=5V hFE > 25 

-le= 500 mA; -VcE = 1 V hFE 85 to 475 

-lc=2A;-VcE= 1 v hFE > 50 50 40 

-le= 3 A; -VcE = 1 v hFE > 30 

Base-emitter voltage (notes 1 and 2) 
-le= 2 A; -VcE = 1 v -VBE < 1, 1 1,1 v 
-lc=3A;-VcE=1 v -VsE < 1,3 v 

Collector-emitter saturation voltage (note 1) 
-lc=2A;-1 8 =0,2A -VcEsat < 0,5 0,5 v 
-le= 3 A;-1 8 =0,3 v -VcEsat < 0,7 v 

Notes 
1. Measured under pulse conditions; tp.;;; 300 µs; li < 2%. 
2. VsE decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 

Knee voltage * 
-le= 2 A; -Is= value for which 
-le= 2,2 A and -VeE = 1 v 

Transition frequency at f = 1 MHz 
-le= 250 mA; -VeE = 1 V---

100 

P tot max 
(O/o) 

7S 

so 

2S 

0 
0 

' JS.: 

7Z672571 

_:s 
~ 
~ 
~ 
~ 
\ 

JS.: 

:s 
~ 

l\ 

~ 
Is: 
~ 

so 100 1SO 
T mb(°C) 

Fig. 2 Power derating curve. 

* Measured under pulse conditions; tp < 300 µs; 15 < 2%. 

80944 
80946 
80948 

-VeEK < 0,8 V 

> 3 MHz 
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80944 
80946 
80948 

-le l--~~-1-----1~-1-~--1-+-1-1--~~1---+~1--1-+-+-+-+-1 
(A) 1--~----1~-+--+--+--1-1-+-1-.+-~--4~--+--+--+--+-1-++-1 

10 1-- - I CMmax _.___.__.__.__,_.._.u_ fJ = 0,01 

"T l\ ~ '\:~ t-

~ ff 
''I 10 

"]"; d.c. 

"<I" , CD co 
"<I" "<I" "<I" 
en en en 
0 0 0 
cc cc cc 

10 -VcE(V) 

Fig. 3 Safe Operating ARea, T mb = 25 °c. 
I Region of permissible d.c operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon epitaxial base power transistors 

80944 
80946 
80948 

Z th j -m b t----+-+-+-++-t+t+-+-t-+-++++++--4-+-+++++++--+-+-+-H-H+t----+-+-+-++-1+++--+-+-+-+++1+1 

(K/W) 
~S=1t-+-+++tt+--4-+-+++++++--+-+-+-Hc+++t----+-+-+-++-1+1+-+-+-+-++++++--4-+-+t++t+f 

I 

I- 0,75 

_I 
2 t- 0,5 

H vz 
0, 1 i--r- _.....Y 

110 +-H -1 tpl- I S=1£_ 
t==i -T- T 

o~.__......__._._._._ .......... ~~ ............................... __,...._..-'-'_._..........__.___.__.__._.U..U.,__~~~~~~~~~ 
10- 6 10- 5 10--2 

t p ( s) 

Fig. 4 Pulse power rating chart. 

1 '--~--'~_.___.__.__.._.._._....._~~-'"-~'---'-..__.--'-........... '--~--'~--'---'--'--"-'-'-~ 
10-5 10-4 10-3 

t p ( s) 

Fig. 5 S.B. voltage multiplying factor at the -lcmax level. 
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80944 
80946 
80948 

1-------1---1----1- 4----1---<l--l--+.-!-----+-- --!--l----l-->--!--1--1---- _ _.__ _ ___,_ _ _.__,__1-t-­
~----l----~'-"~-~-~4-+--+-+------1--+---+----<>-+--++H------+-+--·~~~~~~~ 

1--------l---·-'--"-----'--1-"'-'-W----- --- ---+-__,_+-+-+-H------+-- --+-t-i - j-
----------+--- ·---<--+--1--l-~ 

1 L.__ 

10-5 10-4 tp ( s) 

Fig,. 6 S.B. current multiplying factor at the -VcEOrnax level for BD944/946. 

1 
10·-5 10-4 

tp ( s) 

Fig. 7 S.B. current multiplying factor at the -VcEOmax level for BD948. 
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Silicon epitaxial base power transistors 

typ 

BD944 
BD946 
BD948 

~ 

10 2 t--~~t---t~t--t--t-+-++t--~~t---t-~1--11-+-+-1-H~t--~--'l....---+-+-+--+-H-H 
~ 

-le (A) 10 

Fig. 8 Typical d.c. current gain at -VcE = 1 V; Tj = 25 °c. 
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80949; 951 
80953;955 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N transistors in a plastic T0-220 envelope. With their p-n-p complements 80950; 952; 954 and 
956 they are intended for use in a wide range of power amplifiers and for switching applications. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Cullector-emitter voltage (open base) 

Collector current (d.c.) 

Vc90 

Vern 
le 

lcM 

Ptot 

Tj 

Collector current (peak value) 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

0.C. current gain 
le= 0,5 A; VcE = 4 v 
le= 2 A; VcE = 4 v 

MECHANICAL DATA 

Fig. 1 T0-220A8. 

Collector connected to 
mounting base. 

2 

1-© : i : 
L __ t-__ J 

L __ ll:::r==l;==:::!L_+_ 
3 3,5 max i 

not tinned ~~x 

~J ·1 --t 12,7 

See also chapters 
Mounting instructions 
and Accessories. 

max -- min 

( Zxl I 
2 3 + 

_j ... li!:0,9max (3x) 

2,54 2,54 

max. 

max. 

max. 

max. 

max. 

max. 

> 
> 

80949 80951 80953 80955 

60 80 100 120 v 
60 80 100 120 v 

5 A 

8 A 

40 w 
150 oc 

40 
20 

Dimensions in mm 
4,5 ---1 max I~ 

1,3-- 1- + 

~-- 5,9 t R min j 

I = 
I 
I 
I 

j 

'JZ65672.4 

15,8 
max 

l 

-
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80949; 951 
80953; 955 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BD949 951 953 955 
Collector-base voltage (open emitter) Vcso max. 60 80 100 120 v 
Collector-emitter voltage (open base) Vern max. 60 80 100 120 v 
Emitter-base voltage (open collector) VEBO max. 5 v 
Collector current (d.c.) le max. 5 A 
Collector current (peak value) lcM max. 8 A 
Total power dissipation up to T mb = 25 oc Ptot max. 40 w 
Storage temperature Tstg -65 to 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

from junction to mounting base Rthj-mb 3,12 K/W 
from junction to ambient (in free air) Rthj-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= 0; VcB = VcBO max lcso < 0, 1 mA 
IE= O; VcB = % Vcso max; Tj = 150 °C lcso < 2 mA 
IB = 0; VcE = % VcEO max lcEO < 0,5 mA 

Emitter cut-off current 
le= O; VEB = 5 V IEBO < mA 

D.C. current gain (note 1) 
le= 0,5 A; VcE = 4 v hFE > 40 
le= 2 A; VcE = 4 v hFE > 20 

Base-emitter voltage (notes 1 and 2) 
le= 2 A; VcE = 4 v VBE < 1,4 v 

Collector-emitter saturation voltage (note 1) 
lc=2A; 16 =0,2A VcEsat < v 

Transition frequency at f = 1 MHz 
le= 0,5 A; VcE = 4 v fy > 3 MHz 

( 1) Measured under pulse conditions: tp <;;: 300 µs, o < 2%. 
(2) VEB decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 

CHARACTERISTICS (continued) 

Switching times 
(between 10% and 90% levels) 
Icon= 1 A; Ison= -lsoff = 0, 1 A 
Turn-on time 
Turn-off time 

7Z77499.A 

90 - - - - f~-----1-- Ison 

is (°lo) 

10 -

90 

ic 
(%) 

,,.----+---...--Icon 

\ 
10 ----" ------- --1 
0 f---¥4-----l---f---1>---

Fig. 2 Switching times waveforms. 

v~~ -~-,.---,_ ,, ' 

--/ '-- tp I 
--- T ---

7Z78131 

Fig. 3 Switching times test circuit. 

Vee 

80949; 951 
80953; 955 

ton typ. 
toff typ. 

V1M 
Vee 
Vss 
R1 
R2 
R3 
R4 
tr= tf 
tp 
T 

= 
= 

0,3 µs 
1,5 µs 

30 v 
20 v 

=-3,5 v 
s2 n 

150 n 
39 n 
20 n 

< 15 ns 
10 µs 

= 500 µs 
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80949; 951 
80953; 955 

li=0,01 
10 I= 1cMmax ,.......,., 

1- -1cmax 

7Z77852 1 

'c 
(A) 

(2) r; 

0. 2 1----+--+--I 

I\ 1 

I\ 10 

1=7BD9491-
l--~+--+-+-+-++++1~__,,__+-f-+++Hf'~P"°7 BD9511-

vBD953 
1--~1---!-1-+--+-<-1-1+-~--+--1----+--1-1-+++-l-.f".V-Bf95

1
5!-

10-3'-~-'--'--'-_.__......._....u...~--1.~.1.-.1-1......_......_...._~_,,_l-1...__._. 
1 10 102 VcE (V) 

Fig. 4 Safe Operating A Rea; T mb.;;; 25 °c. 

I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limit (independent of temperature). 
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Silicon epitaxial base power transistors 

4 

Zthj-mb 

(K/W) 
li;l 

3 

I 
I- 0,75 

I 
2 I- 0,5 

1 
I- 0,33 

I- 0,2 

0,1 

i:::To 
0 
10-6 

100 

P tot max 
(O/o) 

75 

50 

25 

.I--" 

.... 

+-1--

!..-H 

10- 5 

7Z672571 

' K 

~ 
~ 

' ]\: 
I\ 

JS.: 

r'\ 
~ 

N 
~ 

]'\ 
\. 
:'S 

50 100 150 
T mb1°C) 

Fig. 5 Power derating curve. 

]7 

v 

10-4 10-2 

Fig. 6 Pulse power rating chart. 

80949; 951 
80953; 955 

7282140.1 

10-1 tp(S) 
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80949; 951 
80953; 955 

0,5 

10 2....-~--.~-.---.--.-.,....,......,..,...-~---,~--r---r--r-..,....,.""T"T~~~.---,---,...-,-,1z,a,2,,14s 

M1 I--~-+~-+--+--+--+-+&= ~~-+-~1--+-~-+-l-+-+~~-t-~+-+-+-+-+-it-H 
0,01 

l-0,2 

0,5 

~ 
1 L-~--1~...L....L......L.L..J....J....l.J..._~--l.~-L.-L-L...L....L..J....L~~---1~....L-L......L..L...J.,..~~..J:I 
10- 5 10- 4 10- 3 10-2 tp (s) 

Fig. 8 S.B. current multiplying factor at the VcEO max level for 80953/955. 
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Silicon epitaxial base power transistors 

0,5 

80949; 951 
80953;955 

1 ~~__.~_.._--'--'--'-~J...J....~~-'-~'---'--J........L-'-LI...J'--~--'~-'--'--'--'-'-'-LI 
10-5 10-4 

tp ( s) 

Fig. 9 S.B. voltage multiplying factor at the le max level. 

Fig. 10 Typical d.c. current gain at V CF= 4 V. 

10- 2 
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80949; 951 
80953; 955 

VcE 
(mV) 

l 

""'i;J ~ 5 A +-1-+++++---+--1 

J"..... ~ 3A 
""'i--t--1-1~4-1+-"""1 2 A -+-+--+-+-l-+>---+--t ~ ~,_ 

102~~·~~-~B~~ma~~ 1 A 

0,5 A ---+---+-~e--+-++++---+-----< 

10L--L-L...l.....L....!..L.U-1--L-l-L.....L....!..L.U-1--L-J........1-L-L...U...u..__..__J........1_._L...U...U---'--' 

1 10 102 10 3 18 (mA) 104 

Fig. 11 Collector-emitter voltage as a function of base current. 

364 February 1979 



80950; 952 
80954; 956 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P transistors in a plastic T0-220 envelope. With their n-p-n complement;, 80949; 951; 953 and 
955 they are intended for use in a wide range of power amplifiers and for switching applications. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 °c 
Junction temperature 

D.C. current gain 
-le= 0,5 A; -VcE = 4 v 
-le= 2 A; -VcE = 4 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

I • I 
I I I I I 
L __ t ___ J 

'-© L_ 1£::i=;:::ffi::::r=PI 
3,5 max 

not tinned 

max 

-Vcso 

-Vern 
-le 

--lcM 

Ptot 

Tj 

mln 
+,,3__1 -1 
I 2x) I 

See also chapters 
Mounting instructions 
and Accessories. 

1 2 3 t 
I _.,.ll1~-0,~-~~~-~3xl 

-.. 1-
2,54 2,54 

~~~r::--1 954 
956 

max. 60 80 100 120 v 
max. 60 80 100 120 v 
max. 5 A 

max. 8 A 

max. 40 w 
max. 150 oc 

> 40 
> 20 

Dimensions in mm 

max 

I 
-~J 

_1
1
1..-o,s 
-2,4 

7Z65871.4 -
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80954; 956 
80950; 952 l-

...... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

from junction to mounting base 

from junction to ambient (in free air) 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 

IE= O; -VcB = -VcBO max 
IE= O; -VcB = -Y:. VcBO max; Tj = 150 °c 
IB = O; -VcE = -Y:. VcEO max 

Emitter cut-off current 
le= O; -VEB = 5 V 

D.C. current gain (note 1) 
-le= 0,5 A;-VcE = 4 v 
-le= 2 A; -VcE = 4 v 

Base-emitter voltage (notes 1 and 2) 
-lc=2A;-VcE=4V 

Collector-emitter saturation voltage (note 1) 
-le= 2 A; -IB = 0,2 A 

Transition frequency at f = 1 MHz 
-le= 0,5 A; -VcE = 4 v 

-Ve BO max. 

-Vern max. 

-VEBO max. 

-le max. 

-lcM max. 

Ptot max. 

Tstg 

Tj max. 

Rthj-mb 

Rth j-a 

-lcBo < 
-lcBo < 
-lcrn < 

-IEBQ < 

hFE > 
hFE > 

-VBE < 

-VcEsat < 

fy > 

( 1) Measured under pulse conditions: tp.;;; 300 µs, 6 < 2%. 
(2) VEB decreases by about 2,3 mV/K with increasing temperature. 
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60 

60 
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80 100 

80 100 

5 

5 

8 
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150 

3,12 

70 

0,1 
2 

0,5 

40 
20 

1,4 

3 

956 

120 v 
120 v 

v 
A 

A 

w 
oc 

oc 

K/W 

K/W 

mA 
mA 
mA 

mA 

v 

v 
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Sil icon epitaxial base power transistors 

CHARACTERISTICS (continued) 

Switching times 
(between 10% and 90% levels) 
Icon= 1 A; -I Bon= IBoff = 0, 1 A 
Turn-on time 
Turn-off time 

7277491.A 

90 ------- - -Ison 

-i 8 1%l 

10 r--~--1-~~~~--tt~~~~-

90 

-ic 
1%) 

10 
0 r--~~-t-~~~-+--t--+~~~-

Fig. 2 Switching times waveforms. 

Fig. 3 Switching times test circuit. 

Vee 

80950; 952 
80954; 956 

ton typ. 
toff typ. 

-V1M 
-Vee 
VBB 
R1 
R2 
R3 
R4 

0, 1 µs 
0,4 µs 

30 v 
20 v 

3,5 v 
a2 n 

150 n 
39 n 
20 D 

tr= tf ~ 15 ns 
tp 10 µs 
T = 500 µs 
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80950; 952 
80954;956 

/j ~0.01 
7Z77853 1 

10 i= 1cMmax ~ 

1=""""= 1 cmax-+-+-l-+lf+l'"~~-:s:--l"<::s-''1<-+-+-+-l'"f+t+-~+--+-+-i 
~:s:rs: 

(2)' !'ii 
0,2 

I I\ 1 

10-l~~~f§l~~~~~~~ft~l\~~~1~0~~~ 
LQ.c. 

1--~+--+--+--++++++~--t~~-t-++H+-rJ:/"-oBD950t­

l---~+--+-+--f-+-++++-~+---+--+-+++tii-f"l-r7"'7'BD952f-i 
H k-80954 

l--~+--+--+-++++++~--t~t---1-t-++t-tt>~~--::BJD9156t-i 
10- 3 '--~-'---'---'-......... ....L...1...U...~--J..~.l...-L.....l.....L..L .......... L..L-~..__.__._. 

1 10 102 -VcE (V) 

Fig. 4 Sate Operating A Rea; T mb.;:;; 25 oc. 

Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limit (independent of temperature). 
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Silicon epitaxial base power transistors 80950; 952 
80954; 956 

4 

Zthj-mb 

(K/W) 
I- 0 = 1 

3 

I 
I- 0,75 

1 
2 I- 0,5 

1 
I- 0,33 

I- 0,2 

0,1 

Do 

100 

P tot max 

(O/o) 

75 

50 

25 

0 
0 

7Z672571 

' JS: 
\ 
~ 
1' 
~ 

I'\ 

~ 
' ~ 
~ 

JS: 
~ 

50 100 150 
T mb1°C I 

Fig. 5 Power derating curve. 

7Z82140.1 

17 v 

__n_n_ 
-1.tpl--- I o= tp 
-r- T 0'---i'--'....J....J...LI..l.J.1_-i..--L....LI..J...1..1..1.L-_._..J.....L..J..J...U.U~-'-.J.....J....1...U.J.U...~~~~~~~~--' 

10-6 10--5 10-4 10-3 10-2 10-1 
tp (s) 

Fig. 6 Pulse power rating chart. 
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80950; 952 
80954; 956 

Fig. 7 S.8. current multiplying factor at the -VcEO max level for 80950 and 80952. 

Fig. 8 S.8. current multiplying factor at the -VcEO max level for 80954 and 80956. 
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Silicon epitaxial base power transistors 

8 = 

rq 
~,05~ 

10 1" 

i:::- o, 1 ~ :::-.s 

0,5 

10-4 10-3 
t p Is I 

Fig. 9 S.B. voltage multiplying factor at the -le max level. 

10-1 
-le (A) 

Fig. 10 Typical d.c. current gain at -VeE = 4 V. 

80950;952 
80954;956 

10-2 

10 
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80950; 952 
80954; 956 

1---r-·~,-+--+-+++++---.+--j-+-+-+++++---ji--i-+-H-t+i+-~1--i-i-H-t+l+-~+--1 

I i 
1----+-+--+-++t+H~-+-+--+-++t+HC--·-~--+--1-1-1-++++-----+--+-+++++++---l--

IQ'--..l-L.-1-Ll~lLJ..L__j_.J_j_L.L.LLLL-~'_j_J_L_J_l~1~1l ~--'-L~l.u.L--'--' 
1 10 10 2 10 3 -Is (mA) 104 

Fig. 11 Collector-emitter voltage as a function of base current. 
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l BDT2d 

SILICON DARLINGTON POWER TRANSISTOR 

P-N-P silicon power transistor in monolithic Darlington circuit with integrated diode protection, 
capable of withstanding repetitive high peak power, even at increased ambient temperatures. Specially 
intended for inductive switching, e.g. motors and relays. N-P-N complement is BDT21. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

Turn-off breakdown energy with inductive load 
T amb = 100 °c; L = 0,6 H; Rs = 100 n 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

1-© 
3 

: i : 
L __ t __ J 

See also chapters Mounting instructions and Accessories. 

-VcBO 

-Vern 

-le 

Ptot 

Tj 

E(BR) 

-j 1..-o,s 
-+-2,4 

7Z65an.4 

max. 130 v 
max. 130 v 
max. 8 A 

max. 62,5 w 
max. 150 oc 

> 100 mJ 

Dimensions in mm 

15,B 
max 

-

-
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BDT20 J 

7Z84624 

e 
Fig. 2 Darlington circuit diagram. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) -V CBO 

Collector-emitter voltage (open base) -V CEO 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to T mb = 25 oc 

Storage temperature 

Junction temperature * 

THERMAL RESISTANCE* 

From junction to mounting base 

From junction to ambient 

-VEBO 

-le 

-lcM 

-IB 

Ptot 

Tstg 

Tj 

Rthj-mb 

Rth j-a 

R1 typ. 12 kQ. 
R2 typ. 150 Q. 

max. 130 v 
max. 130 v 
max. 6 v 

·max. 8 A 

max. 12 A 

max. 150 mA 

max. 62,5 w 
-65 to + 150 oc 

150 oc 

2 K/W 

70 K/W 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistor 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector-emitter breakdown voltage 
IB=O; le= 10mA 

Collector cut-off current 
IE=O;-VcB= 100V 

IE= O; -VcB = 60 V; Tj = 150 oc 

IB=O;-VcE=60V 

Emitter cut-off current 
le= O; -VEB = 5 V 

D.C. current gain (note 1) 
-le= 50 mA; -VcE = 3 V 

-le= 250 mA; -VcE = 3 V 

-le= 3 A; -VcE = 3 v 
-le= BA; -VcE=3V 

Base-emitter voltage (notes 1 and 2) 
-lc=3A;-VcE=3V 

Collector-emitter saturation voltage (note 1) 
-lc=1A;-IB= 2mA 

-le= 3 A; -IB = 12 mA 

Forward voltage collector-emitter diode 
If= 0,1 A 

If= 8 A 

Turn-off breakdown energy with inductive load (Fig. 3) 

V1:JJU -1 '--tp I -T-

l ...... __ s_o_r_2_0 __ _ 

V(BR)CEO > 130 v 

-lcBO 

-lcBo 

-lcEO 

-IEBO 

< 
< 
< 

< 

> 

0,2 mA 

2 mA 

50 µA 

1 mA 

100 

500to 3000 

> 500 

typ. 150 

-VBE < 3 V 

-VcEsat < 1,5 V 

-VcEsat < 2 V 

VF < 0,9 V 

VF typ. 2,2 V 

E(BR) > 100 mJ 

7Z84623.2 

L 0,6 H 

-Vccmax 60 v 
tp 0,3 s 
T 12 s 
Rs = R L + R = 100 n 
Tamb = 100 oc 

Fig. 3 Test circuit for turn-off breakdown energy. 

1. Measured under pulse conditions: tp < 300 µs, fi < 2%. 
2. -VeE decreases by about 3,6 mV/K with increasing temperature. 
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_B_DT-20 Jl __ _ 
Switching times 
(between 10% and 90% levels) 
-I eon= 3 A; -Ison= lsoff = 12 mA 

turn-on time 
turn-off time 

376 October 1985 

90% 
-IB 

7Z77491.4 

------ - - 1Bon 

10%i;..;;;;~~~~~---1~~~~-

90% 

10% ----- -

Fig. 4 Switching times waveforms. 

Fig. 5 Switching times test circuit. 

t 0 n typ. 0,2 µs 
t 0 ff typ. 1,5 µs 

Vee 

-V1M = 10V 
-Vee= 1ov 
v88 4 v 
R1 56 n 
R2 =410il 
R3 = 560 n 
R4 3il 

tr= tf = 15 ns 
tp = 10 µs 
T = 500µs 



Silicon Darlington power transistor 

--+--+--+-H-H+l-----+--1--++ (2) +-' 1 ms f---+--1---+--l-l--l-+-I tt i 
f--1-------:~-"=-H1-+-1-+++-1--------1-----+-1 - ~ 1 
' ' 11 ~\ 10ms 1-I I 

rn- l l---==-i==t=tt#t:li:=±=t=tt#ili::h:;;i=±li±+ ~=----+---- +-~ - --+--1-+-+++-++--I d.c. +--+---
f-----+-=+- • - -f-+-t-f----+--+--+-jC--hH+f-+--+-+- H 
f----+--+---t-H-+++-t----+--+--H-HH+i-l--+--+--1---+-W-l-+-I 
l----+--+--H-+-+-c-t-t----+----1--+--+--c+-+++--+·--+---+---+--1---H-+-H 
I-----'-__)_-'--'-

-+-++4-+++f-----+---+--f--l-+-+-C-f+-lf---+-----t---l-l--l--14~ 

10- 2 L __ ___J__[__i_LLLJ_Ll_ __ __L _ __J_L__J__LL.L_lJ_J_ _ _,_____L___L_i__J_4_J_LJ 

1 10 102 ·-VcE (VI 103 

Fig. 6 Safe Operating A Rea, T mb < 25 °c 
I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1 l Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 

BDT20 
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Fig. 7 Typical values d.c. current gain. -V CE = 3 V. 
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Fig. 8 Typical values collector-emitter saturation voltage, Tj = 25 oc. 
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Silicon Darlington power transistor l ...... __ s_o_r_20 __ _ 
7288682 

0 1 

Zthj-mb 07 .r-
IK/WI p-l--
~ 

~ ot:::l:1=1--'!"1H+l+l--~+-+-+-++-++++---+-+-++++1++-~+--1-+++l-l-l-l~--l----l---1--+-+u-1+-~f-.-l--l--i+j-J+I 

10-5 10-2 10-1 Ip Isl 10 

Fig. 9 Pulse power rating chart. 
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Fig. 10 S.B. current multiplying factor 
at Vern= 120 V. 
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Fig. 12 Power derating curve. 
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Fig. 11 S.B. voltage multiplying factor 
at the lcmax level. 
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le 

(A) 
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7Z88678 

7 

-I v 

~ u 2 u 
VsE IV) 

Fig. 13 Typical collector current as a 
function of base emitter voltage. 
VcE = 3 V; Tamb = 25 °c. 
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L:._2_1 __ 
SILICON DARLINGTON POWER TRANSISTOR 

N-P-N silicon power transistor in monolithic Darlington circuit with integrated protection diode, 
capable of withstanding repetitive high peak power, even at increased ambient temperatures. Specially 
intended for inductive switching, e.g. motors and relays. P-N-P complement is BDT20. -

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

Turn-off breakdown energy with inductive load 
Tamb = 100 °C; L = 0,6 H; Rs= 100 n 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

'-© t_ll::;:=;:=<l;:::~-·--
3,5 max + 

not tinned 5,1 I 

~~;~I -1 m;x 1~,7 
max min 

l2xl 2 3 ___ j 
3 

_J _..l1:-0,9max (3xl 

2,54 2,54 

See also chapters Mounting instructions and Accessories. 

Vcso max. 1:10 v 
Vern max. 130 v 
le max. 8 A 

Ptot max. 62,5 w 
Tj max. 150 oc 

E(BR) > 100 mJ 

Dimensions in mm 

---..1 ~a~ i4--
1 I 

1,3•11- I t 

~ -r~~n-1 
---f---

: t 15,8 
1 max 
I 
~ 

7Z65872.4 --
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-BD-T21 Jl __ _ 
,-----------
' 

c 

b-+-----1 

_ _J 
7Z66445.2 

e 

R1 typ. 4 k.Q 
R2 typ. 100 .Q 

Fig. 2 Darlington circuit diagram. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) Vcso 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to T mb = 25 oc 

Storage temperature 

Junction temperature* 

THERMAL RESISTANCE* 

From junction to mounting base 

From junction to ambient 

VcEO 

VEBO 

le 
ICM 

Is 

Ptot 

Tstg 

Tj 

Rth j-mb 

Rth j-a 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

-65to 

130 v 
130 v 

6 v 
8 A 

12 A 

150 mA 

62,5 w 
+150 °c 

150 °c 

2 K/W 

70 K/W 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Sil icon Darlington power transistor 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector-emitter breakdown voltage 
lg=O;lc=lOmA 

Collector cut-off current 
IE=O:Vcs= lOOV 

iE = O; Vcs = 60 v; Ti= 15ooc 

Is= O; VcE = 60 v 
Emitter cut-off current 

ic = o; vrn = 5 v 
D.C. current gain (note 1) 

le= 50mA;VcE=3V 

lc=250mA;VcE=3V 

'c = 3 A; VcE = 3 V 

le= BA; VcE = 3 V 

Base-emitter voltage (notes 1 and 2) 
le= 3 A; VcE = 3 v 

Collector-emitter saturation voltage (note 1) 
lc=1A;1 8 = 2mA 

lc=3A;l 8 =12mA 

Forward voltage collector-emitter diode 
IF=0,1A 

IF= BA 

Turn-off breakdown energy with inductive load (Fig. 3) 

L 

l-T-1 
-- 1--tp 

Vl:JLJL 

l BDT21 

V(BR)CEO > 130 v 

lcso < 0,2 mA 

'cso < 2 mA 

lcEO < 50 µA 

Imo < 5 mA 

hFE > 100 

hn 500 to 3000 

hFE > 500 

hFE typ.1BOO 

VsE 

VcEsat 

VcEsat 

VF 

VF 

E(BR) 

L 

Vccmax 
tp 
T 

< 

< 
< 

< 
typ. 

> 

Rs= RL + R = 

Tamb 

3 v 

1,5 v 
2 v 

0,9 v 
1,2 v 
100 mJ 

0,6 H 
60 v 

0,3 s 
12 s 

100'2 
100°c 

Fig. 3 Test circuit for turn-off breakdown energy. 

1. Measured under pulse conditions: tp < 300 µs, 8 < 2%. 
2. VsE decreases by about 3,6 mV/K with increasing temperature. 
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-BD-T21 Jl __ _ 
Switching times 
(between 10% and 90% levels) 
Icon= 3 A; Ison= -lsoff = 12 mA 

turn-on time 
turn-off time 
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7Z77499.5 

90% 

's 
------ - 1Bon 

10% 1----r------11---,---

- - 1Boff 

90% 

10% ----- -

Fig. 4 Switching times waveforms. 

Vee 

Fig. 5 Switching times test circuit. 

typ. 1 µs 
typ. 5 µs 

V1M 10 v 
Vee 10 v 
-Vee= 4 v 

Rl 56 n 
R2 410 n 
R3 560 n 
R4 3 n 
tr= tf 15 ns 

? 10 µs 
500 µs 



Silicon Darlington power transistor l ___ s_o_r_2_1 __ _ 

'c 
IAI 

I 

1CMmax 

10 1cmax --'l--+--+-1-H~-""-::s:'"- ··+- :sJ 
_.s. 

---+-1--l-+-+++++-' ~--) _,._'\_,..--+l\.·"<f---i-+t+i'rl-t p • +---+--+--+~-++i G[1 N 100µs 

N I\ N 
I\ l\1ms 

121 
1---+--+--+-++++H----t---+-t-+-++-t\l\l-+--t--t--+-1-+-f+tj 

10ms 

10-, ~=:!==!==l=t+W~==!==t:::: ... :!=!:::j::j::tt:l=t<id.C.c.t==+=+=.j::,t.t+\:::t:I 

t------1---+--+-+-t-+jH+---+-+---+-+-++++t-t-~-t----+-+--+~~ 

Fig. 6 Safe Operating ARea, T mb.;;;; 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1 ) P tot max and P peak max Ii nes. 
(2) Second-breakdown limits (independent of temperature). 
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BDT21 J 
104 

7272444 2 

7282902 

------+-+-+- -·+-' t-THl+--T-+---+-+-f-H++-lf---1--+--1-+++-H+--+--l-+·-H 

v~:~' e--;)ftJttt,~-r-t·'--~'--w.-LJ.J._ __ +--1--1--t-

1AI2 I 3 4 5 r::-· I 

I I 
I 

f----+--·-+-·-_t-"_~HCJ_l-.J.C.1----- -+-I H _:_==I ·--~e-+-+++++----- ~-+--H -
l----+----+---4-.....,_++->+- --·'--+-'-.J..-"-"-.J...J.1..-----+---+-++-l--++-H-·---+--+ - - . 
~--+·-+-+-+--!-~--+-- -I-i- --·-+--! .. ... +-· 
I---+--+- 1-l-l - -++H---1--+-+-t-+·t-t+t----- -+--H 
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Fig. 8 Typical values collector-emitter saturation voltage. Tj = 25 oc. 
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Silicon Darlington power transistor l BDT21 

--
7Z88682 

0 1 

Zthj-mb 07 +-1 
(K/W) ~ 
~ 

Fig. 9 Pulse power rating chart. 
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Fig. 10 SB current multiplying 
factor at VcEO = 120 V. 
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Fig. 12 Power derating curve. 
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Fig. 11 SB voltage multiplying 
factor at the I c max level. 
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Fig. 13 Typical collector current as a 
function of base emitter voltage at 
VcE = 3 V; Tamb = 25 °c. 
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BDT29; 29A 
BDT29B; 29C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N silicon transistors in a plastic envelope intended for use in output stages of audio and television 
amplifier circuits where high peak powers can occur. P-N-P complements are BDT30; 30A; 308; and -
BDT30C. 
QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (peak value) 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

D.C. current gain 
le= 200 mA; VcE = 4 V 
lc=1A;VcE=4V 

Transition frequency at f = 1 MHz 
le= 200 mA; VcE = 10 V 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

: i : 
L __ t __ J 

Vcso 

Vern 

lcM 

Ptot 

Tj 

hFE 
hFE 

fr 

2 •-1-© ll::;=~::::;=;::j,j __ +_ 
5,1 t 

max \ 

3,5 max 
not tinned 

+,,;· I 
·I 3 max-. 

(2x) 

--t 12,7 
min 

1 2 3 

I, -.l1·1.-o,9max (3x) 

- + -2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

BDT29 A B c 

max. 40 60 80 100 v 
max. 40 60 80 100 v 
max. 3 A 

max. 30 w 
max. 150 oc 

> 40 
15 to 75 

> 3 MHz 

Dimensions in mm 

--1 ;:a5x .-
1,3-. ,- + 

~l 
min j 

1-!-"""";t-'+ 15,8 
max 

l 

-.[1.-o,s 
__._ ._.. 2,4 

7Z65672.4 -
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BDT29; 29A 
BDT29B; 29C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT29 A B c 
Collector-base voltage (open emitter) Vcso max. 40 60 80 100 v 
Collector-emitter voltage (open base) Vern max. 40 60 80 100 v 
Emitter-base voltage (open collector) VEBO max. 5 v 
Collector current (d.c-l le max. 1 A 

Collector current (peak value) lcM max. 3 A 

Base current (d.c.) Is max. 0,4 A 

Total power dissipation up to T mb = 25 oc Ptot max. 30 w 
Storage temperature Tstg -·65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 4,17 K/W 
From junction to ambient in free air Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current BDT29; A BDT29B; C 

ls=O;VcE=30V lcEO < 0,3 mA 

ls=O;VcE=60V lcEO < 0,3 mA 

VsE = O; VcE = VcEOmax ICES < 0,2 mA 

Etn itter cut-off current 
ic = o; vrn = 5 v Imo < mA 

D.C. current gain* 
I c = 200 mA; V CE = 4 V hFE > 40 

le= 1 A; VcE ~ 4 v hFE 15 to 75 

Base-emitter voltage•* 
le= 1 A; VcE = 4 v VsE < 1,3 v 

Collector-emitter saturation voltage* 
le= 1 A; Is= 0, 125 A VcEsat < 0,7 v 

Collector-emitter breakdown voltage• BDT29 -t&~i B I c 

Is= O; le= 30 mA V(BR)CEO > 40 60 80 1100 v 
Small-signal current gain 

le= 0,2 A; VcE = 10 V; f = 1 kHz lhfel > 20 

Turn off breakdown energy 
l = 20 mH; Ice= 1,8 A E(BR) > 32 mJ 

* Measured under pulse conditions: tp < 300 µs; o < 2%. 
** VsE decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 

Transition frequency at f = 1 MHz 
le= 0,2 A; VcE = 10 v 

Switching times 
(between 10% and 90% levels) 

Icon= 1 A; I Bon= -IBoff = 0, 1 A 

Turn-on time 

Turn-off time 

7Z77499.5 

90% ------ - 1Bon 

Is 
10% 1---'--f------<~~---

90% 

10% ----- -

Fig. 2 Switching times waveforms. 

V~Ml_fl_ __ r--.~~-' 

--/ 1-- tp I 
--- T ---

7Z78131 

Fig. 3 Switching times test circuit. 

V1M 
Vee 
-VBB 
R1 
R2 
R3 
R4 
tr= tf < 
tp 
T 

BDT29; 29A 
BDT29B; 29C 

> 

typ. 

typ. 

16 v 
20 v 

6,4 v 
82 [), 
82 [), 
82 [), 
20 [), 
15 ns 
20 µs 

500 µs 

3 MHz 

0,3 µs 

1 µs 

-
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BDT29; 29A 
BDT298; 29C 

le 
(A) 1---+--+-~~f-ffil---1--+-+-++++++---t--r-iH 

I +-+-++-IH++--+- 5 = 0,01 ++++----1---+-+--1 CM max ~ 

I 
1cmax 

( 1 )-l"rf-'l-IH-Hl-----1--r-IH 

I -+--+- (2)~ ~ tp= 
1 ms 

~ 5 

10-l~~~~~~~~~~~~~~ijtfd~.~c.~~~~ 

1---+--+-+-+-+++++BDT29-:i=l--.+-+-l-+++f--+--t-+-t 
BDT29Ai--H 

1---+--+-+-+-+++Haor29ab-li-i"t=t-Hf----l-+-t-t 
BDT29Cl--H 

10-2.___.___,__L....J....._,_L..U... __ ..__1_._._._.....,_......_ _ _.__....~ 
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1 10 102 

Fig. 4 Safe Operating A Rea; T mb = 25 oc. 

I Region of permissible d.c. operation. 

VcE(V) 

11 Permissible extension for repetitive pulse operation. 

(1) Ptotmax and Ppeakmax lines. 
(2) Second breakdown limits, independent of temperature. 



Silicon epitaxial base power transistors BDT29;29A 
BDT298;29C 

10L-~__JL---1..--L-l.-1-..W...LI..~~-l-~.J._-'-...i-l....l....LI..!,_~~~--l...--L~-'-.J...J...J...J 

10- 2 
le (A) 10 

Fig. 5 Typical static forward current transfer ratio as a function of the collector current. VcE = 4 V. 
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BDT30;A 
BDT30B;C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P silicon transistors in a plastic envelope intended for use in output stages of audio and television 
amplifier circuits where high peak powers can occur.N-P-N complements are BDT29; 29A; 298 and 
BDT29C. 
QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
-lc=1A;-Vce=4V 

Transition frequency 
-le= 200 mA; -Vee= 10 V 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

·-EQ 
3 

-Vcso 
-Vern 

-lcM 

Ptot 

Tj 

_j -'i!:-0,9max (3x) 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

BDT30 A B c 

max. 40 60 80 100 v 
max. 40 60 80 100 v 
max. 3 A 

max. 30 w 
max. 150 oc 

15 to 75 

> 3 MHz 

Dimensions in mm 

--, ~a5x ... 

1,3-- ,-- ' 

i-.:. 5,9 
min 

+ 15,8 
1 max 

J l 
~-----

-11 ... a,s 
... 1 -+-2,4 

7Z65872.4 

-

-
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BDT30:A 
BDT30B;C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT30 A B c 

Collector-base voltage (open emitter) -Vcso max. 40 60 80 100 v 
Collector-emitter voltage (open base) -Vern max. 40 60 80 100 v 
Emitter-base voltage (open collector) -Vrno max. 5 v 
Collector current (d.c.) -le max. 1 A 

Collector current (peak value) -lcM max. 3 A 

Base current (d.c.) -Is max. 0,4 A 

Total power dissipation up to T mb = 25 oc Ptot max. 30 w 
Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 4,17 K/W 
From junction to ambient in free air Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current BDT30;A BDT30B;C 

-ls=O;-VcE=30V -lcrn < 0,3 mA 

-ls=O;-VcE=60V -lcrn < 0,3 mA 

-VsE = O; -VcE = -VcEOmax -ICES < 0,2 mA 

Emitter cut-off current 
le= O; -VEB = 5V -Imo < mA 

D.C. current gain* 
-le= 200 mA; -VcE = 4 V hFE > 40 

-le= 1 A; -VcE = 4 v hFE 15 to 75 

Base-emitter voltage* 
-le= 1 A; -VcE = 4 v -VsE < 1,3 y 

Collector-emitter saturation voltage* 
-le= 1A;-18 =0,125 A -VcEsat < 0,7 v 

Collector-emitter breakdown voltage* BDT30 
A I B I c 

ls=O;-lc=30mA -V(BR)CEO > 40 60. 80 . 100 

Small-signal current gain 
-le= 0,2 A; -VcE = 10 V; f = 1 kHz lhfel > 20 

Turn off breakdown energy 
L=20mH;lcc=1,22A E(BR) > 15 mJ 

* Measured under pulse conditions: tp <: 300 µs; 8 < 2%. 
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Silicon epitaxial base power transistors 

Transition frequency at f = 1 MHz 
-le= 200 mA; -VcE = 10 V 

Switching times 
-Icon= 1 A; -Ison= lsoff = 0, 1 A 

turn-on time 

turn-off time 

90% 
-18 

7277491.4 

--- --- - - 1Bon 

10% 1---'-f-----------

90% ---

10% -----

Fig. 2 Switching times waveforms. 

Vee 

Fig. 3 Switching times test circuit. 

·-V1M 
-Vee 
+Vss 
R1 
R2 
R3 
R4 

tr= tf 
tp 
T 

> 

BDT30;A 
BDT30B;C 

3 MHz 

typ. 0,3 µs 

typ. 1 µs 

-

16 v 
20 v 

6,4 V 
82r2 
82 n 
82D 
2on 

15 ns 
20 µs 

500 µs 

October 1985 397 



BDT30;A 
BDT30B;C 

-le 
(A) l---+---+----+---+---1-1--H-1-----4-+--1-1--1-+++1---+-----41-+--1 

I ~-I-+-+-++-----+- o = 0,01 ++-f-1----1---+--+--I 
-cMmax ~ 

1 
- 1cmax 

II 
I --+----+-- (2)1' l tp = 

I\ 1 ms 

~ 5 

10-1t===:t=j::J::ti±J:tt:==:=t=i=t:t!tt:J~d=.c=.=!===J:=t:J 

L_ _ _,__-'--'-__J__JW-1...uBDT30-~1--_.___._._--W-'-'---+--+--+-~ 
BDT30A~ 

L_ _ _,__-'--'-__J__JL-J_J_uBDT30B-h--1-4"'1=-l++t--+--+-+~ 

BDT30C !--...l---i-

10-2 ._ _ _.___-'---'--'--J....J...u..'---'--l-'---L..J....L..l...&."-L---'-~-' 
1 10 102 -VcE (V) 

Fig. 4 Safe Operating A Rea; T mb = 25 oc. 

I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits independent of temperature. 
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Silicon epitaxial base power transistors BDT30;A 
BDT30B;C 

10'--~.....J~......L-l-L.-L...J....J...L..L~~-L...~..L.-....l.-...L....L...L..L..1....L.-~~'----'----'--'--'-........ ..L.J 

10- 2 10- 1 
le (A) 10 

Fig. 5 Typical static forward current transfer ratio as a function of the collector current. -VcE =4 V. 
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BDT31; A 
BDT31B; C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N transistors in a µlastic envelope intended for use in audio output stages and general amplifier and 
switching applications.P-N-P complements are BDT32; 32A; 328; and BDT32C. -

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage {open base) 

Collector current {d.c.) 

Collector current {peak value) 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
le= 1 A; VcE = 4 v 
lc=3A;VcE=4V 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

I i \ L __ t __ J 

Vcao 

Vern 

le 

lcM 

Ptot 

Tj 

hFE 

hFE 

•-Lt:;=;::::r!i=::;=;::.I--' -
3,5 max I 2 

1-© not tinned 5•1 +-- max 

13 I --t 12,7 
max-- • min 
<2x1 I 

2 3 + ... ---~ 
j -lj:-0,9max (3x) 

3 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

BDT31 A B c 

max. 40 60 80 100 v 
max. 40 60 80 100 v 
max. 3 A 

max. 5 A 

max. 40 w 
max. 150 oc 

> 25 

10to 50 

___., ~a5x 
Dimensions in mm --

,,3--. r·- + 
5,9 I min 

t 15,8 
1 max 

J l 
~~-

-jl..-o,s 
... .... 2,4 

7265872.4 -
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BDT31; A 
BDT318; C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BDT31 A B c 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to T mb = 25 °c 
Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From junction to ambient (in free air) 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
19 = 0; VcE = 30 V 

19 = 0; VcE = 60 V 

VsE = O; VcE = VcEOmax 

Emitter cut-off current 
le O;VEB=5V 

D.C. current gain * 
lc=1A;VcE=4V 

le=3A;VcE=4V 

Base-emitter voltage * * * 
lc=3A;VcE=4V 

Collector-emitter saturation voltage* 
le= 3 A; 19 = 0,375 A 

Veso max. 

Vern max. 

VEBQ max. 

le max. 

leM max. 

Is max. 

Ptot max. 

Tstg 

Tj max. 

Rthj-mb 

Rth j-a 

tern < 
tern < 
lcES < 

IEBQ < 

hFE > 
hFE 

VsE < 

VcEsat < 

40 60 80 100 v 
40 60 80 100 v 

5 v 
3 A 

5 A 

1 A 

40 w 
-65to+150 oc 

150 oc 

3,12 K/W 

70 K/W 

BDT31;A~DT31B;C 
0,3 - mA 

0,3 mA 

0,2 mA 

mA 

25 

10 to 50 

1,8 v 

1,2 v 
BDT31 A B c 

Collector-emitter breakdown voltage* 
Is= O; le"' 30 mA 

Small-signal current transfer ratio 
lc=0,5A;VcE= 10V;f= 1 kHz 

le=0,5A;VcE= 10V;f= 1 MHz 

Turn·off breakdown energy 
L=20mH;lce=1,8A 

V(BR)Crn > 

lhtel > 
lhtel > 

E(BR) > 

* Measured under pulse conditions: tp,,;;; 300 µs; Ii ,,;;; 2%. 
** VsE decreases by about 2,3 mV/K with increasing temperature. 

March 1981 
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Silicon epitaxial base power transistors 

Switching times 
(between 10% and 90% levels) 
Icon= 1 A; Ison= -lsoff = 0, 1 A 
Turn-on time 
Turn-off time 

90% 

'e 
10% 

90% 

'c 

10% 

t, 7Z77499. .. ,l-
1Bon It 

---

[I_1Bof: 

1----1- ------ 1can 

1--- ----- -

... .... td .. .-11 
t 

..... 1.- ... ts...,. 
t - 1 I on off • 

Fig. 2 Switching times waveforms. 

Vee 

V~M_JLJL ---..r-t - 1 

-11-- tp I 
-- T --

7Z78131 

Fig. 3 Switching times test circuit. 

ton 
to ff 

BDT31; A 
BDT31B; C 

typ. 
typ. 

0,3 µs 
I µs 

-

V1M 30V 

Vee 20V 
-Vss 3V 

Rl 56n 
R2 = 15on 
R3 33n 
R4 2on 

tr= tf 15 ns 
tp 20 µs 
T = 500 µs 
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BDT31; A 
BDT318; C 

404 March 1981 

'c 
(A) l---+---+-+-1-1-++++--+--+--+-+-+-++4+---+--+-~ 

I 

10 E===i=:=~=t:t::ttti==:=to~o~,o~11:f:lnt:E==:t~~ 
1 cMmaxt:t:tjjttt=:~~=i;;~~~===t:.:::t:::J[j 

!---+--+--+-·++++++---+--( 2)t-\ll,\l-t-l+ll---l---l-+-l 
>---+--+--+ I t-t-H+----l~-r--+-1ffi\H++--+---+-+-l 

I~ tp; , 
r--+--+-+-++++++---+-1--lf-++-ftl'll.ft+ 0,3 ms ---1-+-1 

1 

10-11=::==t=:::t=t::t:::tt:tlt====t:==t=i::±t±Jt:tl10 ::t:::::::I=±::! 
1----+--+--t--+-+-+-++<---+-f--<'--l-+++H-d .c. -+--+-+--< 

BDT31~ --H 
>---+--+--+--<f-+-H-+~BDT31A~::+-,H,JH+---l-+-+-l 

1---+--t-+.-jH-+++~BDT31B-1'1--i~:.-l-t-;..ttl--+---+-+-l 
BDT 31 C .--r-r-1 

10-2 '----'---'---'-.J-J....J...J......._ _ __.__.__,'--J.....L..l..LI...l--.L.--'--'-' 
1 10 

Fig. 4 Safe Operating ARea; T mb; 25 °c. 

I Region of permissible d.c. operation. 

VcE(V) 

11 Permissible extension for repetitive pulse operation. 

(1) Ptotmax and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 



Silicon epitaxial base power transistors 

60 

Ptot 
(W) 

40 

20 

0 

v 

0 

7Z82908 

-\i 
I\ 

K 
rs 
~ 

I\. 

\: 
l\ 

N 
~ 

100 T mb (oC) 200 

Fig. 5 Power derating curve. 

BDT31; A 
BDT31B; C 

1-------+----+-f+l+F-v +--+-++++ttt----+-+-+-++t+H>---+----+--+++tt+---; ___n_n_ 
t- o;'..A'9""'-++tt1t-H1-H-ttttt--+-+ttt+Hi-+-+-+tttHt--l -1 tp 1- I 6 = tp 
o~ -T- T 

10-2 10 

Fig. 6 Pulse power rating chart. 
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BDT31; A 
BDT318; C 

10 

Mv 

s: 
0,5 

t==:1 

10-1 
10-1 

10 

k'0,01 
0,33 

l ___ _ 
7Z82910 

10 tp (ms) 

Fig. 7 S.B. voltage multiplying factor at the lcmax level. 

7Z82911 

~ t--
I... 

t=::1 

10-1 
10- 1 
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10 tp (ms) 

Fig. 8 S.B. current multiplying factor at the VcEOmax level. 



Silicon epitaxial base power transistors 

Fig. 9 Typical values d.c. current gain at VcE = 4 V. 

BDT31; A 
BDT318; C 

( "'""' 1981 





BDT32; A 
BDT328 C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P Lr ans is tors in a plastic T0-220 envelope. They are intended for use in a wide range of power 
amplifiers and for switching applications. N-P-N complements are BDT31; 31A;31 B; and BDT31 C. ·-

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
-le= 1 A;-VcE=4V 
-lc=3A;-VcE=4V 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

: i \ L __ t-__ J 

-Vcso 

-VcEO 

-le 

-lcM 

Ptot 

Tj 

·-© •-lt:;;=;:::::;:l;:::::i=;;:::'.ll--' -
3,5 ma• r 

not tinned 5•1 max 

~-' ·1 --t 12,7 
max min 
12x) 

3 

1 2 3 

I, -./1·1--o,9max (3xl 

-- --2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

BDT32 A B c 

max. 

max. 

max. 

max. 

max. 

max. 

> 

40 

40 

60 80 

60 80 

3 

5 

40 

150 

25 
10 to 50 

100 v 
100 v 

A 

A 

w 
oc 

Dimensions in mm 

• 
5,9 I min 

15,8 
max 
I 
i 

-1·1-0,6 
_.. .... 2,4 

7265672.4 
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BDT32;A 
BDT32B; C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BDT32 A B c 

Collector-base voltage (open emitter) -Vcso max. 40 60 80 100 v 
Collector-emitter voltage (open base) -Vern max. 40 60 80 100 v 
Emitter-base voltage (open collector) -VEBO max. 5 v 
Collector current (d.c.) -le max. 3 A 

Collector current (peak value) -lcM max. 5 A 

Base current -Is max. A 

Total power dissipation up to T mb = 25 °c Ptot max. 40 w 
Storage temperature Tstg -65 to 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

from junction to mounting base Rthj-mb 3,12 K/W 

from junction to ambient (in free air) Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 
BDT32; A B;C 

Collector cut-off current 
ls=O;-VcE=30V -lcrn < 0,3 mA 
ls=O;-VcE=60V --lcrn < 0,3 mA 
VEB = O; -VcE =-Vern -lcES < 0,2 mA 

Emitter cut-off current 
le= O; -VEB = 5 V -IEBO < mA 

D.C. current gain * 
-le= 1 A; -VcE = 4 v hFE > 25 
-le= 3 A; -VcE = 4 v hFE 10 to 50 

Base-emitter voltage * * * 
-lc=3A;-VcE=4V -VsE < 1,8 v 

Collector-emitter saturation voltage 
-le= 3 A; -Is= 0,375 A -VcEsat < 1,2 v 

BDT32 A B c 
Collector-emitter breakdown voltage * 

ls=O;-lc=30mA -V(BR)crn> 40 60 80 100 v 
Small signal current transfer ratio 

-le= 0,5 A; -VcE = 10 V; f = 1 kHz lhfel > 20 
-le= 0,5 A; -VcE = 10 V; f = 1 MHz lhtel > 3 

Turn-off breakdown energy 
L = 20 mH; Ice= 1,22 A E(BR) > 15 mJ 

* Measured under pulse conditions: tp.;; 300 µs, o < 2%. 
** VEB decreases by about 2,3 mV /K with increasing temperature. 
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Silicon epitaxial base power transistors 

Switching times 
(between 10% and 90% levels) 
-Icon= 1 A; -Ison= lsoff= 0,1 A 
Turn-on time 
Turn-off time 

90% 
-IB 

t, 

--11-
7277491.4 

------ -- 1son 

- 1Boff 

90% ---

Fig. 2 Switching times waveforms. 

Vee 

7Z78130 Vss 

Fig. 3 Switching times test circuit. 

-V1M 
-Vee 
Vss 

R1 
R2 
R3 
R4 

tr= tf 
tp 
T 

BDT32;A 
BDT32B;C 

typ. 0,3 µs 
typ. 1 µs 

30 v 
20 v 
3V 

56 n 

-

= 15on 
33[l 
20 n 

.,;;; 15 ns 
20 µs 

= 500 µs 
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BDT32; A 
BDT32B; C 

-le 
(A) i---+--+---t-+-+-+--H+---+--+--+-+-+-+-+-1-+-----+-->--+-1 

- 1cmax 

1----1---+--1--+-++-H+---+--(2) ~M+H---+-H---j 

l\'i 
N tp= 

N 0,3 ms -+-+--
1 

10-1 10 
'----+--+--+---+-+_..........,__-+-i--1~_.__,__,_._,_ d .c. -+---+---I--' 

10- 2 ...__...._~_._~~~--+-'--''-'-~ ........ --....__._....._. 

1 10 102 -VcE (V) 

Fig. 4 Safe Operating ARea; T mb,,;;;; 25 °c. 

Region of permissible d.c. operation. I 
II Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limit (independent of temperature). 
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Silicon epitaxial base power transistors 

l-+-·-1-·-+-+-++-+-I-+-++ +-- +-- ..... ·- - -
i-+--1--+--+-H-+++--I-+---~~-~+-+~-+--" 

~-+--+-+---+-+--+---t-~+--+-+--4-+--- --~+-1 -
P tot f-+- - --+-- ·--H-·-1 -- · 

(W) 

f-+-+-+++--+-+-+-_,_++ __ :-1---+ 'Jj-- :H--- _-R= 
i-+-+-+--+-'f-f--+++--1--+-l--J-++ I 1-tt 

40 - i-+t-t-
1-+---t--1.+--+--+-t-t--+ t--H --C-1--'--'--'-.:....l--

1---t--+--i-l\.-'1--jf-+-+-i---f--+ t-+-1 -t-- ·--+-+-+ 1--
1-+--t-t-+--+-t-t--+---+--+-+-- t-- -f--t-+i -I--

1--~ · l-+++-- -H-_±-+---1+-'-+-' .... is:·.........,'--+---1-- , ... _,_, 

0 '-'--'-"--'-'"-'-1-"-'EE--'-"'--'-+,--~~,~~::::1.:.:-~::i:; 
0 100 T mb {oC) 200 

Fig. 5 Power derating curve. 

BDT32;A 
BDT328; C 

7Z82909 

+----t----+--++-t-++tt 

:=:::::::v:~:rz:_::::~--~+-__ ·::::=_:---+--__,_W-1 .. -U-t--------- _ILfl_ 

J 
i · 11--- -1 tpl- I tp 

·---~--']--'-'-'-'-''---- - T - 0 = T 

10 1 10 103 104 
tp (ms) 

Fig. 6 Pulse power rating chart. 
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BDT32; A 
BDT32B; C 

10 

My 

S-
0,5 

t::::== 1 

M1 l bl= 0,01 

K o,33 

414 March 1981 

10 tp (ms) 

Fig. 7 S.B. voltage multiplying factor at the -lcmax level. 

Fig. 8 S.B. current multiplying factor at the -VcEOmax level. 

7Z82910 



Silicon epitaxial base power transistors 

typ 

-le (A) 

Fig. 9 Typical d.c. current gain at -VcE = 4 V; Tj = 25 °c. 

BDT32; A 
BDT32B; C 

10 
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BDT41;A 
BDT41B;C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N silicon transistors in a plastic envelop" intended for use in general purpose ampl1t1er and switching 
applications.P-N-P complements are BDT42; 42A; 42B; and BDT42C. -

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
le= 3 A; VcE = 4 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

1-© 
3 

: I : L __ t-__ J 

Vcso 

Vern 

See also chapters Mounting Instructions and Accessories. 

BDT41 A B c 

max. 40 60 80 100 v 
max. 40 60 80 100 v 

max. 6 A 

max. 65 w 
max. 150 oc 

15 to 75 

Dimensions in mm 

--1 ~~;xf_: -1 1,3-- 1-- t 

- 5,9 t 
mm j 

I 
I 
I 
I 

J 

-+ 15,8 
max 

1 

7265872.4 -
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BDT41;A 
BDT41B;C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT41 A B c 

Collector-base voltage (open emitter) Vcso max. 40 60 80 100 v 
Collector-emitter voltage (open base) Vern max. 40 60 80 100 v 
Emitter-base voltage (open collector) VEBO max. 5 v 
Collector current (d.c.) le max. 6 A 

Collector current {peak value) ICM max. 10 A 

Base current (d.c.) Is max. 3 A 

Total power dissipation up to T mb = 25 oc Ptot max. 65 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 1,92 K/W 

From junction to ambient in free air Rthj-a 70 K/W 

CHARACTER !STICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current BDT41;~ 
Is :o O; VcE = 30 v 'cm < 0,7 - mA 
ls=O;VcE'0 ·60V lcrn < - 0,7 mA 
VsE = O; VcE = VcEOmax ICES < 0,4 mA 

Emitter cut-off current 
le= O; VEB ~ 5 V IEBQ < mA 

D.C. current gain* 
le= 0,3 A; VcE '' 4 v hFE > 30 
lc=3A;VcE=4V hFE 15 to 75 

Base-emitter voltage** 
lc=6A;VcE=4V VsE < 2 v 

Collector-emitter saturation voltage* 
lc=6A;lg=0,6A VcEsat < 1,5 v 

Collector-emitter breakdown voltage* BDT41 

I 
A 

I H-& Is= O; le= 30 mA V(BR)CEO > 40 60 80 100 v 
Small-signal current transfer ratio 

le= 0,5 A; VcE = 10 V; f = 1 kHz lhtel > 20 

Transition frequency at f = 1 MHz 
le= 0,5 A; VcE = 10 v tr > 3 MHz 

* Measured under pulse conditions: tp,;;;; 300 µs, b < 2%. 
** VsE decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 

Turn-off breakdown energy with inductive load (Fig. 4) 
-lsoff = O; Ice= 2,5 A 

Switching times 
(between 10% and 90% levels) 
Icon= 6 A; Ison= -lsoff = 0,6 A 

Turn-on time 

Turn-off time 

t, 7277499.5 

-V1M 
Vcc1 
Vcc2 
-Vss 
tr= tf 
tp 
8 

90% 
Is 

10% 

90% 

10% 

- -
--- 1s on 

---

[L_lsot: 

1---1-i -----1 - 1con 

I\ 
-- t----- t---._td - -t1 t 

-- k ....,. ts ...-

ton - t 1-off 

Fig. 2 Switching times waveforms. 

V1:]Jl_J -1 '--tp I 56.11 

= 10 v 
= 30V 

16V 
4V 

15 ns 
20 µs 

.;;; 2% 

-T-
1N914 

Fig. 3 Switching times test circuit. 
Adjust Vcc2 so that the input to M1=14 V. 

> 

typ. 

typ. 

BDT41;A 
BDT41B;C 

62,5 mJ 

0,6 µs 

1 µs 

7282925 

-
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BDT41:A 
BDT41B;C 
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vert. 
oscilloscope 

+ 
Vee 

hor. 
oscilloscope 

7Z89170 

Fig. 4 Test circuit for turn-off breakdown energy. 
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~ 
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~ 
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~ 
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Fig. 5 Power derating curve. 

V1M = 12 V 
R8 = 210 n 
L = 20 mH 
ice = 2,5 A 
8 .;;; 1 % 
tp 1 ms 



Silicon epitaxial base power transistors 

le 
(A) t----t--+---t-t-t-++++---t--+--+-++++1+----+---+---+---1 

1CMmax 
I 0 = 0•01 1111 

(1)~\I\ 

t p = +--+-+-l 
0, 1 ms ---t--+-1 

1-----+----+--4 I r++-++--t----t-+-r-;1o-H-t- 1 -+---t-+-l 

10 
1-----·+--+--+--+-+-++++---+-.....__,1-+-+-+-+++ d .c. -+----+-+----< 

1------+--+--+--+-+-++++- B DT 4 1 ----;::::;;·-li---H--1--++H--+---+--+-l 
BDT41A_,..-+f-----b1..-fl-t+--+----+-+-l 

1---t--+-+-+-+++t+BDT41B~;c:::t--t'T1Ht---+-t-t-l 
BDT41C_,.. 

10- 2 .__ _ _.___.__..._..._......._._...._ _ _.__.___..__.__._. ........ .__ _ _.___...__.__. 

1 10 VcE(V) 
Fig. 6 Safe Operating ARea, T mb = 25 °c. 
I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 

BDT41;A 
BDT41B;C 
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BDT41;A 
BDT41B;C 

Fig. 7 Pulse power rating chart. 

1--~·---+---+--+-+-+·_,_,H-+-~---t----~__,f-+--+-+-+-++-~~+----+-~---~-+-.+--+-+-+-t 

t---~-t----i~t--t--t-++++-~~+---+-+-+-+-<c-+;-+-----t-~f--t--t~l'f-t-'~'l<+l 

" 

Fig. 8 D.C. current gain at VcE = 4 V; Tj = 25 °c. 
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Silicon epitaxial base power transistors BDT41;A 
BDT41B;C 

Fig. 9 S.B. voltage multiplying factor at the lcmax level. 

7282918 

l---+--+-+-+-++~"*f~~f--+-+-+-H+l-f--~~--l--+-1-+-++++---+--l---l--~~-l-Hj 
I- 0 ,0 2 +--+--+-+--l-++1"~0r--:s:-+---+--l-1-+-1-1-H>-----+~--+-+-+-+-MH---+-+-1-+-+-+-l-4" 

o.o5 ;...1'-. K 

~ 
1 L__L_J_LLJLWL__j__LlJ_LUJJ___J__Ll_lIIt!t::::±=:b::ld:::b!JJJ 
10- 2 10-1 10 tp (ms) 

Fig. 10 S.B. current multiplying factor at the VcEOmax level. 
--~~~~~~~~~ 
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BDT41;A 
BDT41B;C 

Ap<ll 19811 
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Fig. 11 Typical collector current. 
VcE=4V;Tj=250C. 



BDT42;A 
BDT42B;C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P silicon transistors in a plastic envelope intended for use in general output stages of amplifier 
circuits and switching applications. N-P-N complements are BDT41; 41A; 41 B; and BDT41C. -

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 °c 
Junction temperature 

D.C. current gain 
-le= 3 A;-VcE = 4 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base 

2 

: i : L __ t-__ J 

-VcBO 

-vcEo 

-le 

Ptot 

Ti 

'-() 
f_L/::;=;:=:;b=dJ __ , -

3,5 max i 
3 

not tinned ~~x 

~~I ·I --t 12,1 
max min 

'~1 I 
2 3 • 

j -.l1'.:_-o,9max (3xl 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

BDT42 A B c 
max. 40 60 80 100 v 
max. 40 60 80 100 v 
max. 6 A 

max. 65 w 
max. 150 oc 

15 to 75 

Dimensions in mm 

--
• 

5,9 
min 

I + 15,8 
I max I 
I 

l 
j 

-.11.-o,s 
..... ....2,4 

7Z65872.4 -
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BDT42;A 
BDT42B;C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System {IEC 134) 

BDT42 A B c 

Collector-base voltage (open emitter) -Vcso max. 40 60 80 100 v 
Collector-emitter voltage (open base) -VcEO max. 40 60 80 100 v 
Emitter-base voltage (open collector) -VEBo max. 5 v 
Collector current (d.c.) -le max. 6 A 

Collector current (peak value) -lcM max. 10 A 

Base current (d.c.) -Is max. 3 A 

Total power dissipation up to T mb = 25 oc Ptot max. 65 w 
Storage temperature Tstg -65to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mouting base Rthj-mb 1,92 K/W 
From junction to ambient in free air Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current BDT42;A B;C 

ls=O;-VcE=30V -lcEO < 0,7 mA 
ls=O;-VcE=60V -lcEO < 0,7 mA 
VsE = O; -VcE = -VcEOmax -leES < 0,4 mA 

Emitter cut-off current 
le= O; -VEB = 5 V -IEBO < mA 

D.e. current gain* 
-le= 300 mA; -VeE = 4 V hFE > 30 
-le=3A;-VcE=4V hFE 15 to 75 

Base-emitter voltage•* 
-le=6A;-VeE""4V -VsE < 2 v 

Collector-emitter saturation voltage* 
-le= 6 A; -Is= 0,6 A -VeEsat < 1,5 v 

Collector-emitter breakdown voltage* BDT42 A B 

I 1~0 v Is= O;-le = 30 mA -V(BR)eEO > 40 60 80 

Transition frequency at f = 1 MHz 
-le= 500 mA; -VeE = 10 V fr > 3 MHz 

Small signal current transfer ratio 
-le= 0,5 A; -VeE = 10 V; f = 1 kHz lhfel > 20 

* Measured under pulse conditions: tp <;;; 300 µs; /'J < 2%. 
** VEB decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 

Turn-off breakdown energy with inductive load (Fig. 4) 
'Boff = O; -Ice= 2,5 A 

Switching times 
-Icon= 6 A; --Ison= 'Boff = 0,6 A 

turn-on time 

turn-off time 

7277491.4 

90% 
-18 

--- --- - -Ison 

10% F--='--!~-----------

v,:JLJL 
--1 '--tp I 

--T-

- 1sotf 

90% 

10% ----·-

Fig. 2 Switching times waveforms. 

56n 

VIM = 10 V 
-Vcci = 30 v 
-Vcc2 = 16 v (5) 
v88 = 4 v 
tr= tf = 15 ns 
tp = 20 µs 
ll ,;;;; 2% 

Fig. 3 Switching times test circuit. 
Adjust V CC2 so that the input to M 1 = 14 V. 

E(BR) > 

typ. 

typ. 

BDT42;A 
BDT42B;C 

62,5 mJ 

0,4 µs 

0,7 µs 

-
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BDT42;A 
BDT42B;C 

Vee 

V~M JJlf --, ,--," 
-112 I 
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-T---
hor. 

oscilloscope 

7Z89169 

Fig. 4 Test circuit for turn·off breakdown energy. 
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~ 

Fig. 5 Power derating curve. 

-V1M = 12 v 
Rs = 270 n 
L = 20 mH 
-Ice = 2,5 A 
tp 1 ms 
/) 1% 
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Silicon epitaxial base power transistors 

102c:::==:::C:::I:::I=r:IIIIJ====::r=:::r::::r:::co:co:===-=r:=7Z~8=2~92:::::J4 
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10-lt===t==t=t=tt=Ettt=::=t===t:~=a=at:===t==t=:S 
BDT42 ::::::: 1.----
BDT42~-----v 
BDT42B._.--v 
BDT42C l 

I fl I l 1 I 
10 102 -VcE (V) 

10-2 L---l....--'--'-"--'-'-..w.J'----'---'--'--'-L..l...LU.--"--'--'--J 
1 

Fig. 6 Safe Operating ARea; T mb = 25 °c. 
I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 

(2) Ptot max and Ppeak max lines. 
(3) Second breakdown limits independent of temperature. 

BDT42;A 
BDT42B;C 
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BDT42;A 
BDT42B;C 

10 

Fig. 7 Pulse power rating chart. 

103 tp (ms) 104 

10'--~----'-~.J.._-1-J.....J.~...LI-~~-'----'~'--l.-'--'--'-..__._~~.l.-----'---'---'--L....l.....L...U 

10- 2 10-1 
-le (A) 10 

Fig. 8 Typical values d.c. current gain. -VcE = 4 V; Tj = 25 oc. 
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Silicon epitaxial base power transistors BDT42A 
BDT42B;C 

Mv t--~~1---+--4--+-+-++++~~-+-~+-+-+-1-++++-~~1---+--4-+-+-+++-1 

10-1 
tp (ms) 10 

Fig. 9 Second breakdown voltage multiplying factor at the lcmax level. 

7Z82918 
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Fig. 10 Second breakdown current multiplying factor at the VcEOmax level. 
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BDT42;A 
BDT42B;C 
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-le 
(A) 
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lL 
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Fig. 11 Typical collector current. 
-VcE = 4 V; Tj = 25 oc. 



BDT51; 53 
BDT55; 57 

SILICON POWER TRANSISTORS 

N-P-N transistors in a T0-220 (SOT-78) plastic envelope, designed for use in mobile equipment. 

P-N-P complements are BDT52, BDT54, BDT56 and BDT58. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (peak value) 

Total power dissipation up to T mb ~ 25 °c 
Junction temperature 

MECHANICAL DATA 

Fig. 1 T0-220 (SOT-78). 

Collector connected 
to case. 

2 

1-© 
' I 

I I \ l __ t __ J 

Vcso 
Vern 
Vrno 

lcM 

Ptot 

Tj 

See also chapters Mounting instructions and Accessories 

BDT51 53 55 57 

max. 60 

max. 60 

max. 7 

max. 

max. 

max. 

80 100 

80 100 

7 7 

25 

90 

150 

120 v 
120 v 

7 v 

A 

w 
oc 

Dimensions in mm 

--1 ;:-asx .,._ 
1,3-- ,-- • 

;i 
min I 

~-=-~+ 15,8 
max 

-11--o,s 
-.I -+-2,4 

7265872.4 
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BDT51; 53 
BDT55; 57 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT51 53 55 57 

Collector-base voltage, open emitter VcBO max. 60 80 100 120 v 
Collector-emitter voltage, open base Vern max. 60 80 100 120 v 
Emitter-base voltage, open collector VEBO max. 7 7 7 7 v 
Collector current (d.c.) le max. 15 A 

Collector current, peak value lcM max. 25 A 

Base current ( d .c.) IB max. 1,5 A 

Total power dissipation up to T mb = 25 °c Ptot max. 90 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb max. 1.4 K/W 

From junction to ambient Rthj-a max. 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off currents 
IE= O; VcB = VcBo max lcBO < 0,5 mA 
IE=O;VcB=30V;Tj= 1500C le BO < 1 mA 
IB = O; VcE = 0,8 VcEo max lcrn < 1 mA 

Emitter cut-off current 
le= O; VEB = 7 V IEBo < mA 

BDT51 53 55 57 

Collector-emitter saturation voltage* 
le= 4,5 A; IB = 0,19A 

VeEsat 
< 0.4 0.4 v 

le= 4,5 A; IB = 0,2 A < 0.4 0,5 v 
le=7A;IB=0,2A < 0,5 v 
le= 7 A; IB = 0,3 A VeEsat < 0,5 0,5 v 
le= 7 A; Is= 0.4 A < 0,6 v 
le= 10 A; Is= 0.4 A < 0,8 v 
le= 10 A; Is= 0,5 A VcEsat < 0,8 v 
le= 10A;IB=0,6A < 0,9 0,9 v 

Base-emitter saturation voltage* 
le= 10 A; IB = 0.4 A < 1,35 v 
le= 10 A; Is= 0,5 A VBEsat < 1.4 v 
le= 10 A; Is= 0,6 A < 1,5 1,5 v 

* Measured under pulse conditions: tp < 300 µs; fi .;;;; 2%. 
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Silicon power transistors 

100 

le 
(A) 

10 

0,1 

0,01 

lcMrnax 

ICllldX )\ 

~ 
(1) 

I 

o= 0,01 

~ " r'I 
~ N I\ 

N 

-" 
-l. 

-31 ill 
~ \ 1\1 -1 tp= 

\[l l1 N 10js 

12~ I\ ~ i 
500µs 

::"l 

~ 
I\ tJ I\ 

1] 
I~ 
N 

10ms 

::sJ 
d.c. 

BDT51 f-M 
BOT53 

f-M 11--; BDT55 
BDT57 

J l 

7Z94066 

BDT51; 53 
BDT55; 57 

1 10 100 120 
VcE (VI 1000 

Fig. 2 Safe Operating ARea; T mb = 25 °c; Tj =max. 150 °c. 

I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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BDT51; 53 
BDT55; 57 

1,s -~~~~-~--TT[ 

Zthj-mb b= 1 

IK/W) I 1 1--
1,2 TT +-
~ v 

7Z94072 

lp Isl 
10 

Fig. 3 Pulse power rating chart. 
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Ptot max 
1%1 

50 

100 

Fig. 4 Power derating curve. 
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1~,L~~~~~~~~~f:'=l~~ 
10-5 10-• 10-3 tp Isl 10-2 

Fig. 6 Second-breakdown current multi­
plying factor at the V CEO max level. 
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Fig. 5 Collector-emitter saturation 
voltage; Tj = 25 oc. 
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Silicon power transistors J 
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Fig. 8 Typical d.c. current gain; VcE; 4 V. 
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BDT51; 53 
BDT55; 57 
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BDT52; 54 
BDT56; 58 

SILICON POWER TRANSISTORS 

P-N-P transistors in a T0-220 (SOT-78) plastic envelope, designed for use in mobile equipment. 

N-P-N complements are BDT51, BDT53, BDT55 and BDT57. 

QUICK REFERENCE DATA 

Collector-base voltage, open emitter 

Collector-emitter voltage, open base 

Emitter-base voltage, open collector 

Collector current, peak value 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

MECHANICAL DATA 

Fig. 1 T0-220 (SOT-78). 

Collector connected 
to case. 

2 

·() 
3 

-VcBO 

-Vern 

-VEBO 

-lcM 

Ptot 

Tj 

j -.11:-a,smax (3xl 

2,54 2,54 

See also chapters Mounting instructions and Accessories 

max. 

max. 

max. 

max. 

max. 

max. 

BDT52 54 56 58 

60 80 100 120 v 
60 80 100 120 v 

7 7 7 7 v 
25 A 

90 w 
150 oc 

Dimensions in mm 

+ 15,8 max 

l 

-11--a,s 
.... ... 2,4 

7Z65872.4 
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BDT52; 54 
BDT56; 58 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

SDT52 54 56 58 

Collector-base voltage, open emitter -Vcso max. 60 80 100 120 v 
Collector-emitter voltage, open base -Vern max. 60 80 100 120 v 
Emitter-base voltage, open collector -Vrno max. 7 7 7 7 v 
Collector current (d.c.) -le max. 15 A 

Collector current, peak value -lcM max. 25 A 

Base current (d.c.) -Is max. 1,5 A 

Total power dissipation up to T mb = 25 °c Ptot max. 90 w 
Storage tern peratu re Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb max. 1,4 K/W 

From junction to ambient Rthj-a max. 70 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off currents 
-IE= O;-Vcs = Vcsomax -lcso < 0,5 mA 
-IE= O; -Vcs = 30V; Tj = 150 oc -lcso < 1 mA 
-Is= O; -VcE = 0,8 VcEo max -lcrn < 1 mA 

Emitter cut-off current 
-lc 00 0;-Vrn=7V -Imo < mA 

SDT52 54 56 58 

Collector-emitter saturation voltage* 
-le= 4,5 A; -Is= 0, 19 A 

-VcEsat 
< 0,4 0,4 v 

-le= 4,5 A; -Is= 0,2 A < 0,4 0,5 v 
-lc=7A;-1 8 =0,2A < 0,5 v 
-le= 7 A; -Is= 0,3 A -VcEsat < 0,5 0,5 v 
-lc=7A;-1 8 =0,4A < 0,6 v 
-le= 10 A; -Is= 0,4 A < 0,8 v 
-le= 10A;-1 8 =0,5A -VcEsat < 0,8 v 
-le= 10A;-18 = o,6 A < 0,9 0,9 v 

Base-emitter saturation voltage* 
-le= 10A;-1 8 = 0,4 A < 1,35 v 
-le= 10 A; -Is= 0,5 A -VsEsat < 1,4 v 
-le= 10A;-1 8 =0,6A < 1,5 1,5 v 

* Measured under pulse conditions: tp < 300µs;15 < 2%. 
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Silicon power transistors 

-'c 
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Fig, 2 Safe Operating A Rea; T mb = 25 °c; Tj max= 150 °c. 

I Region of permissible d.c. operation, 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 

BDT52; 54 
BDT56; 58 
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BDT52; 54 
BDT56; 58 
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Fig, 3 Pulse power rating chart_ 
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Fig_ 4 Power derating curve. 
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Fig. 6 Second-breakdown current multi­
plying factor at the V CEO max level. 
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Silicon power transistors BDT52; 54 
BDT56; 58 
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Fig_ 8 Typical d.c. current gain; -VcE = 4 V. 
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BDT60;60A 
BDT60B;60C 

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P silicon power transistors in monolithic Darlington circuit for audio output stages and general 
purpose amp! ifier applications. 
N-P-N complements are BDT61, BDT61A, BDT61B and BDT61C. 

QUICK REFERENCE DATA 

C0llector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

D.C. current gain 
-le= 0,5 A; -VcE = 3 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

'() 

-Vcso 

-Vern 

-le 

-lcM 

Ptot 

Tj 

hFE 

j -.fi!:-0,9mox (3x) 

See also chapters 
Mounting instructions 
and Accessories. 

2,54 2,54 

max. 

max. 

max. 

max. 

max. 

max. 

typ. 

BDT61:tttC 
60 ! 80 100 120 v 
60 I 80 100 120 V 

4 A 

6 A 

50 w 
150 oc 

2200 

-~j 

-11•-0,6 
.-2,4 

7265872.h 
...,_ 
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BDT60;60A 
BDT608;60C 

RATINGS 

c 

b------1 

___ J 
e 

Fig. 2 Circuit diagram. 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT60 

Collector-base voltage (open emitter) -Vcso max. 60 

Collector-emitter voltage (open base) -Vern max. 60 

Emitter-base voltage (open collector) -VEBO max. 

Collector current (d.c.) -le max. 

Collector current (peak value) -lcM max. 

Reverse diode current IR= le max. 

Base current (d.c.) -Is max. 

Total power dissipation up to T mb = 25 oc Ptot max. 

Storage temperature Tstg 
Junction temperature* Tj max. 

THERMAL RESISTANCE* 

From junction to mounting base Rthj-mb 
From junction to ambient (in free air) Rthj-a 

R1 typ. 6 k!l 
R2 typ. 100 n 

A B c 

80 100 120 v 
80 100 120 v 

5 v 
4 A 

6 A 

4 A 

100 mA 

50 w 
-65 to+ 150 oc 

150 oc 

2,5 K/W 

70 K/W 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified. 

Collector cut-off current 
le= O; -VcB = -VcBOmax 

le= O; -VcB = -Y.VcBOmax; Tj = 150 °c 
IB = O; -Vee= -Y.VcEOmax 

Emitter cut-off current 
le= O; -VEB = 5 V 

Forward bias second-breakdown collector current 
-Vee= 50 V; t = 0, 1 s; non-repetitive 
(without heatsink); Tamb = 25 oc 

D.e. current gain* 
-le= o,5 A; -Vee= 3 v 
-le= 1,5 A;-Vce =3 v 
-le= 4A;-Vce=3V 

Base-emitter voltage 
-le = 1,5 A; -V CE = 3 V 

Collector-emitter saturation voltage* 
-le= 1,5 A;-IB =6 mA 

Cut-off frequency 
-le= 1,5 A; -Vee= 3 v 

Small-signal current gain at f = 1 MHz 
-le= 1,5 A; -Vee= 3 v 

* Measured under pulse conditions; tp < 300 µs; [; < 2%. 

-lcBO 
-le Bo 
-lern 

-leBO 

-l(SB) 

hFE 
hFE 
hFE 

-VBE 

-Vcesat 

fhfe 

hte 

BDT60;60A 
BDT608;60C 

< 0,2 mA 
< 2 mA 
< 1 mA 

< 5 mA 

> 1 A 

typ. 2200 
> 750 
typ. 650 

< 2,5 v 

< 2,5 v 

> 25 kHz 

> 10 
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BDT60;60A 
BDT608;60C 

CHARACTERISTICS (continued) 

Diode, forward voltage 
IF= 1,5 A 
IF =4A 

Switching times 
(between 10% and 90% levels) 
-Icon= 1,5 A; -Ison= lsoff = 6 mA; -Vee= 30 V 
turn-on time 

turn-off time 

90% 
-18 

10% 

90% 

10% 

" .... ·1-
--- If 

1-----1- -----

-- -----
.... ..... 

7Z77491 .4 

- 1Bon 

l/_IBof: 

_ _, -Icon 

I\ 
-

.... ..-11 t 
ton ...- ts ..... 

I .. 

448 October 1985 

- t off 

Fig. 3 Switching times waveforms. 

v~:UU 
--1 '-- tp I 

-- T --

7Z78130 

Fig. 4 Switching times test circuit. 

VF < 2 v 
VF typ. 2,1 v 

ton 
typ. 0,3 µs 

< 1,5 µs 

to ff 
typ. 1,5 µs 

< 5 µs 

Vee 

-V1M 12 v 
-Vee 30 v 
+Vas 3 v 
R1 56 n 
R2 1 kn 
R3 680 n 
R4 22 n 
tr= tf 15 ns 
tp 10 µs 
T 500 µs 



Silicon Darlington power transistors 
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Fig. 5 Safe Operating ARea; T mb = 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
(1) Ptotmax and Ppeakmax lines. 
(2) Second-breakdown limits (independent of temperature). 

BDT60;60A 
BDT60B;60C 
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BDT60;60A 
BDT60B;60C 

450 

2 7Z82559 
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Fig. 6 Second-breakdown voltage multiplying factor at the le max level. 
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10-5 10-4 10-3 tp (s) 10-2 

Fig. 7 Second-breakdown current multiplying factor at the V CEO max level. 
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Silicon Darlington power transistors BDT60;60A 
BDT608;60C 

100 

P tot max 
(O/o) 

75 

50 

25 

' ~ 
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~ 
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~ 

~ 
I\ 

50 

7Z672571 

:"SJ 

~ 
['S: 

100 

I\ 
'I 

is: 
~ 
~ 
150 

T mb1°C) 

Fig. 8 Power derating curve. 

I 

6 
7Z88218 

-le 
(A) 

4 

2 

0 
0,5 

rz 

~ 
1,5 

1 

Ll 
j 

typ 

7 

rz 
rz 

2 
-VBE (V) 

Fig. 9 -VcE = 3 V; Tj = 25 oc. 

71 

2,5 

Z th j -mb 1----+--+-+-++<-+++---11) = 1 +-++....__...___...._,__.-+++,.__-+--+-+--+-,_.......__._--+---<>-++.._....-_,_++-+-+-<......., 

(K/W) 

2 f---+-++++++H---+o.7 ++1++-Hf--11.-1--t::d::.lo.i+!'t:i:-~+v~1.-1++l-!Q~w--L.1µ-+++++H---+-+++~ 
./ 

;i;;; -1tpl- I Ii= tp 
i..,..-- ~ -T- T 

l=-.+-~l::W~S:o.o 5 -H+l-l+---+~-++<>++l---+--+-+++-1+14--~1~1~rn-m~1~~1~1.....lrr 
0 0,01 :r JIIlI :r Jil 
-

10-5 10-4 10-3 10-2 10-1 tp (s) 10 

Fig. 10 Pulse power rating chart. 

January 1982 451 



BDT60;60A 
BDT608;60C 

/ JI 
7 v 

7Z88219 

1 

10L-~l-...J_.l.....J....J...l..LLl~__J~J......JL.....J.....L.LLLL~--L.~L-L-'-.l....l....l...LL..~--'---'---'-....L...L...L..i.~ 

10- 2 10- 1 10 102 -le (A) 

Fig. 11 Typical d.c. current gain. -VcE = 3 V. 

7Z82564.1 

-VcE~t1--~+--+-+-4-H-++l~--jf--+-f-++++++~-+~1-1--+-++f+f-~-+--t--+-H-++~ 
(V) 

Fig. 12 Typical values collector-emitter saturation voltage at T mb = 25 oc. 
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BDT61;61A 
BDT61B;61C 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N silicon power transistors in monolithic Dariington circuit for audio output stages and generai 
purpose amplifier applications. 

P-N-P complements are BDT60, 60A, 60B and 60C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
le= 0,5 A; VcE = 3 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

1-© •-3,5 max 
3 not tinned 

: i \ 
L __ t __ J 

Vcso 
VcEO 

_i_ 

5,1 I max 

~-I ·1 -t 12,7 
max-. min 
(2x) 

2 1 3 __ l 
_i -.li':-0,9max (3x) 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

BDT61 A B c 

max. 60 80 100 120 v 
max. 60 80 100 120 v 

max. 4 A 

max. 6 A 

max. 50 w 
max. 150 oc 

typ. 2200 

Dimensions in mm .... 

5,9 
min 

I 15,8 
I max I 
I 

___ l J 

7265872.4 -
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BDT61;61A 
BDT618;61C 

1------------
c , 

b-~...._---1 

I 
! R1 -, R2 .---.. 

L __ --------- ,_J 
7Z66445.2 

e 

Fig. 2 Circuit diagram. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Reverse diode current 

Base current (d.c.) 

Total power dissipation up to T mb = 25 oc 

Storage temperature 

Junction temperature • 

THERMAL RESISTANCE* 

From junction to mounting base 

From junction to ambient (in free air) 

Vcso 
Vern 

Vrno 
'c 

lcM 

IR= -le 
Is 
Ptot 

Tstg 

Tj 

Rth j-mb 

Rth j-a 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

BDT61 A 

60 80 

60 80 

5 

4 

6 

4 

100 

50 

-65 to+ 150 

150 

2,5 

70 

R1typ.6 kH 
R2 typ. 100.Q 

B c 

100 120 v 
100 120 v 

v 
A 

A 

A 

mA 

w 
oc 

oc 

K/W 

K/W 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; Vea= Vcsomax 
IE= O; Vea= 'hVcsomax; Tj = 150 °c 
Is= O; VcE = 'hVcEOmax 

Emitter cut-off current 
le= O; VEB = 5 V 

Forward-bias second-breakdown collector current 
VcE = 50 V; t = 0, 1 s; non-repetitive 
(without heatsink); T amb = 25 oc 

D.C. current gain • 
le= 0,5 A; VcE = 3 v 
lc=1,5A;VcE=3V 
le= 4 A; VcE = 3 V 

Base-emitter voltage• 
lc=1,5A;VcE=3V 

Collector-emitter saturation voltage * 
le= 1,5A; 18 =6mA 

Turn-off breakdown energy with inductive load (Fig. 3) 
-lsoff = O; L = 5 mH; Ice= 3,2 A 

Small-signal current gain at f = 1 MHz 
le= 1,5 A; VcE = 3 v 

CtJt-off frequency 
le= 1,5 A; VcE = 3 v 

vert. 
oscilloscope 

'cao 
'cso 
'crn 

IEBO 

l(SB) 

hFE 
hFE 
hFE 

VsE 

VcEsat 

E(BR) 

hfe 

fhfe 

+ 
Vee 

hor. 
oscilloscope 

7Z7l86l .1 

Fig. 3 Turn-off breakdown energy with inductive load. 
t 

V1M = 12 V; Rs= 270 Q; 8 = f x 100% = 1%; Ice= 3,2 A. 

* Measured under pulse conditions; tp < 300 µs; 8 < 2%. 

< 
< 
< 

< 

> 

typ. 
> 
typ. 

< 

< 

> 

> 

typ. 

BDT61;61A 
BDT618;61C 

0,2 mA 
2 mA 
1 mA 

5 mA 

1 A 

2200 
750 

1500 

2,5 v 

2,5 v 

25 mJ 

10 

25 kHz 
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BDT61;61A 
BDT618;61C 

CHARACTERISTICS (continued) 

Diode, forward voltage 
IF=1,5A 
IF= 4 A 

Switching times 
(between 10% and 90% levels) 
Icon= 1,5 A; Ison= -lsoff = 6 mA 
turn-on time 

turn-off time 

t, 

- ·1--
90% 

Is 
10% 

90% 

10% 

-- f -----

1-----1- -----

-- ------._td 

7277499.5 

1s on 

IT _IBof: 

_ _, 1con 

I\ 
-- ..,_ti t 

-- 1..- _..ts....-
• t I._ t on off 

Fig. 4 Switching times waveforms. 

V~M_]LJ_ .. ,---, 

--/ '- tp I 
.-- T ~ 

7278131 

Fig. 5 Switching times test circuit. 

456 October 1985 

ton typ. 
< 

toff typ. 
< 

2 v 
2,1 v 

0,8 µs 
2 µs 

4,5 µs 
8 µs 

VIM = 
Vee = 

-Vss = 
R1 

12 v 
30 v 
3V 

56[2 
1 kn 

= 680 n 
22 n 

R2 
R3 
R4 
tr= tf = 15 ns 
tp = 10µs 
T = 500 µs 



Silicon Darlington power transistors 

le 
(A) ~-~1---+-1--1--1-J-.µ..i 

N .1 

'----~--l--'--l--'-'---W-.w-~--'-~'-'-~-1-+~-'-''-'-BDT61 +-
.!-- BDT61A+-

1--~-l--+--+--H--W--l-l---~-+~l-~-1--+-i=+l--bBDT61B+­

i--BDT61C 

10- 3 '--~-L--l..-l-..L....L--W-_u_~--'-~"--~..L-J.-U.JL-L.~-'---"---'-' 

1 10 10 2 VcE(V) 

Fig. 6 Safe Operating ARea; T mb = 25 °c. 

Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
(1 l Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 

BDT61;61A 
BDT618;61C 
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BDT61;61A 
BDT61B;61C 

0 = 0,01 
10 ~-----1-7-4 0,0 2 .j....-l---l--l-l-l-----l--l---l.-+---l-+--i-+-1-----1--1---+--+--<---l--l-l--l 

77 0,05.j....-l---l--l-l-l-----l----l---l.-+---l-+-1-+-1-----1--1---+--+--<--+--l-l--l 

~a'"'o,1 
~0,2 

~ 
~-0,5 -+--H+++---==~-~t..:::::...d-t--+t--+.._-+f-++---+-+--+-+-l+J-+j 

1 L----J~----'---L-'---'--'--"-..W....----'--"'---'-..l.-'-'--"-'-"'----'---'---'-'--'-"-'--'-' 
10-5 10-4 10-3 tp (s) 10-2 

Fig. 7 Second breakdown voltage multiplying factor at the lcmax level. 

Fig. 8 Second breakdown current multiplying factor at the VcEOmax level. 
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Silicon Darlington power transistors J L BDT6l61A 
_________________ ,__ BDT61B;61C 

1Z672571 

100t--i-+-.+-+-t-~-+-+--t-+--+-,+-+-+---I 

-+- -'rs:t.--l---i----+--+-f---'--+-_,_-+-+--1----­

p tot max r--t--t--t-__.-+---t---+-+--~-+-+--+---+--< 
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50 100 

Fig. 9 Power derating curve. 
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Fig. 10 VcE = 3 V; Tj = 25 oc. 
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Fig. 11 Pulse power rating chart. 

10- 1 

tp 
b =--:;:-

' 

tp (s) 10 

459 



BDT61;61A 
BDT618;61C 

I' I )II 
.L .ILJ 

7282563.1 ±k'. ' 
/ typ J)1 ~ 

1/ V7 
10 2 1==~1/'=t::::=l=:l:::t::t:1~==~1=!:::::t=!=j:::j:j:::j:===1==1=t::!=!=!:tl:t===l:==l:=1=t=t::i:t:tt 

:?-

10~~.._....._...._~~..._~~~~~~~~~~~~~~~-t-~~~~~ 

10-2 10 le (A) 

Fig. 12 Typical d.c. current gain. VcE = 3 V. 
7282565 

VcEsat 1--~-+---+--+-+-+-++<+-~-+---+--+-+-+++t+-~-+---+·-+--+-t-+++<-~-+---<--+-+-+-+<-1-1 
(V) 

lOl---llc=1A 2A 3A 4A 5A 6A 

Fig. 13 Typical values collector-emitter saturation voltage at T mb = 25 oc. 
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Silicon Darlington power transistors 

1-
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-
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7Z82099 1 
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Fig. 14 Small signal current gain. le= 1,5 A; V CE = 3 V; Tj = 25 oc. 
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BDT62;62A 
BDT628; 62C 

SILICON DARLINGTON POWER TRANSISTORS 

P·N·P epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. T0-220 plastic envelope. N-P-N complements are BDT63, 
BDT63A, BDT63B and BDT63C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current (peak value) 
tp = 0,3 ms; Ii= 10% 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
-lc=3A:-vcE=3V 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

·-EQ 
: i : 
L __ + __ J 

-Vcso max. 

-Vern max. 

-le max. 

-lcM max. 

Ptot max. 

Tj max. 

hFE > 

j -1i':-0,9max (3xl 

See also chapters 
Mounting instructions 
and Accessories. 

2,54 2,54 

BDT62 

60 

60 

A 

~ 80 100 120 v 

80 100 120 v 

10 A 

15 A 

90 w 
150 oc 

1000 
·---· 

..... 

5,9 
min 

I + 15,8 
I max 
I 
I 

J 

_1
1

1 .... a,6 

---.. ·-· 2,4 
7265872.4 -
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BDT62; 62A 
BDT628; 62G 

RATINGS 

b-------' 

' R1 R2 L ______ _ ___ J 
7266446,Z 

e 

Fig. 2 Circuit diagram. 

c 

R1 typ. 4 kQ 
R2 typ. 60 Q 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT62 A B 

Collector-base voltage (open emitter) -Vcso max. 60 80 100 

Collector-emitter voltage (open base) -Vern max. 60 80 100 

Emitter-base voltage (open collector) -VEBO max. 5 

Collector current (d.c.) -le max. 10 

Collector current (peak value) 
tp = 0,3 ms; Ii = 10% -lcM max. 15 

Base current (d.c.) -Is max. 250 

Total power dissipation up to T mb = 25 oc Ptot max. 90 

Storage temperature Tstg -65 to+ 150 

Junction temperature* Tj max. 150 

THERMAL RESISTANCE* 

From junction to mounting base Rthj-mb 1,39 

From junction to ambient (in free air) Rth j-a 70 

c 

120 v 
120 v 

v 
A 

A 

mA 

w 
oc 

oc 

K/W 

K/W 

* Base on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power tru.1sistors 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified. 

Collector cut-off current 

IE= O; -Vcs = -Vcsomax 
IE= O; -Vcs = -YNcsOmax; Tj = 150 °c 
lg= O; -VcE ~ -YNcEOmax 

Emitter cut-off current 
le= o; -Vrn = 5 v 

Forward bias second-breakdown collector current 
-V CE = 40 V; t = 0, 1 s; non-repetitive 
(without heatsink) 
BDT62 
BDT62A, Band C 

D.C. current gain* 
-le= 3 A; -VcE = 3 v 
-le= 10 A; -VcE = 3 v 

Base-emitter voltage* 
-le= 3 A; -VcE = 3 v 

Collector-emitter saturation voltage* 
-lc=3A;-1 8 =12mA 
-le= 8 A; -Is= 80 mA 

Cut-off frequency 
-lc=3A;-VcE=3V 

Collector capacitance 
-Vcs = 10 V; f = 1 MHz 

D.C. current gain ratio of matched 
complementary pairs 
-le= 3 A; -VcE = 3 v 

Small-signal current gain at f = 1 MHz 
-lc=3A;-VcE=3V 

* Measured under pulse conditions; tp < 300 µs; o < 2%. 

-lcso 
-lcso 
-lcrn 

l(SB) 
l(SB) 

hFE 
hFE 

-VsE 

-VcEsat 
-VcEsat 

fhte 

Cob 

BDT62; 62A 
BDT628; 62C 

< 0,2 mA 
< 2 mA 
< 0,5 mA 

< 5 mA 

> 0,45 A 
> 1,4 A 

> 1000 
typ. 200 

< 2,5 v 

< 2 v 
< 2,5 v 

typ. 100 kHz 

typ. 100 pF 

hFE11hFE2 < 2,5 

hte > 10 -
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BDT62; 62A 
BDT62B; 62C 

CHARACTERISTICS (continued) 

Diode, forward voltage 
IF= 3 A 

Switching times 
(between 10% and 90% levels) 
-Icon= 3 A; --Ison= lsoff = 12 mA 
turn-on time 

turn-off time 

90% 
-lg 

90% 

7Z77491.4 _., 
------ ~ - 1Bon 

- -ton 

Fig. 3 Switching times waveforms. 

Fig. 4 Switching times test circuit. 
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Vee 

< 2 v 

typ. 0,5 µs 

< 1,5 µs 

typ. 2,5 µs 
< 5 µs 

-V1M = 10 v 
-Vee= 10 v 
+Vss = 4 v 
R1 56 n 
R2 = 410 n 
R3 
R4 

560 n 
3 n 

15 ns 
10 µs 

500 µs 



Silicon Darlington power transistors 

100 

P tot max 
(O/o) 

75 

50 

25 

72672571 

' ~ 
~ -1---l--

~ 
IS 
~ 

1'\ 

~ 
' r\ 

I\ 
'l rs: 
~ 

50 100 150 
T mb{°C J 

Fig. 5 Power derating curve. 

BDT62;62A 
BDT62B; 62C 
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BDT62; 62A 
BDT62B; 62C 
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102 

-le 

{A) 
I I 

' 
i - Ii =0,01 +- " 

- 1cMmax !--+--- tp ~ 

~ ~h 
0,1 ms 

10 11' 

1cmax ~ 
JS (~ 0,5 

ll 11 I 

1 j I 
11 1 

I {2) 01\ 
:::x: 

I 
10 

I 

~ '166 
\m 

10-1 ' d.c. 

--

10 

Fig. 6 Safe Operating ARea BDT62; T mb = 25 °c. 

Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon Darlington power tn,nsistors 

-le 

(A) 

' ' -+->-+-+-+-++--- b ~ 0, 01 +-+-++-H---+-->--<-< 
- 1cMmax ~~ 

I\ 1 
[\_ 

BDT62A 
t---+--+-+-+-+-+-+++---+ B DT 6 2 B f- 19 ._;,t---+--+-+-l 

BDJT6j2JC 
10- 2 .___....___.__._ ......... ~_...._ _ _.__..__........__.__. ........ ~ _ _..__.__,__, 

1 10 102 -VcE (V) 

Fig. 7 Safe Operating ARea BDT62A; 628 and 62C; T mb ~ 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 

BDT62;62A 
BDT628; 62C 
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BDT62; 62A J 
BDT628; 62C ~ 

470 

7Z82148.1 
1,5~~~~1~~~~~~~~~~~~~~~~~~~~~~~~~~ 

t--·-~_....,,++-tt+t-o=1+-++++ttt---t--t--+-t+++•t---+-~~~,_-+-r~rrctt+---<-+~+++H 

1-----1 

--

T 

!---

t--

1----· 

'-----'--10 
10-2 

J 

February 1979 

0,01?'1 _n_n_ 
--1 t p 1- I 0 = '.E. 

-T- T 

Fig. 8 Pulse power rating chart. 

7Z82163 
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~ 

/ I' r.... ~I 
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L/ ~ I ' 
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J ;~ ·25° -
I I 

I n 
t--. 

I I--

.l 
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Fig. 9 Typical d.c. current gain at -VcE = 3 V,. 



Silicon Darlington power transistors 

Fig. 10 S.B. voltage multiplying factor at the le max level. 

0 = 0,01 

0,02 \.. 

0,05 

0,5 

BDT62; 62A 
BDT62B; 62C 

10 tp (ms) 

Fig. 11 S.B. current multiplying factor at the VcEO max level. 
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B_l::)T62; 62A 
BDT62B; 62C 

-VcEsat 

(mV) 

r--lc=1A 

10 

-le 
(A) 

7,5 

5 

2,5 

0 v 
1 
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:x: :x: 

~ rs & :x ~ ~ j\J 
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\..J ........... 

10 102 -Is (mA) 

Fig. 12 Typical collector-emitter saturation voltage. 

L 
_L 

] 

7Z82151 

~ 

z 

2 2,5 
-VBE {V) 

Fig. 13 Typical base emitter voltage 
as a function of the collector current. 



BDT63; 63A 
BDT63B; 63C 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; T0-220 plastic envelope. P-N-P complements are BDT62, 
BDT62A; BDT62B and BDT62C. 

QUICK REFERENCE DATA 

BDT63 A B c 
Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Vcso max. 60 

VcEO max. 60 

le max. 

Collector current (peak value) 
tp ; 0,3 ms; /l ; 10% lcM max. 

Total power dissipation up to T mb; 25 °c 

Junction temperature 
Ptot 

Tj 

max. 

max. 

D.C. current gain 
le; 3 A; VcE; 3 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 ,-© 
3 

See also chapters 
Mounting instructions 
and Accessories. 

hFE 

I i \ 
L __ + __ J 

> 

·-Ll::==*:::o=Y_f_ 
3,5 max t 

not tinned ~~x \ 

~-I I --t 12,7 
max..,.. .,. min 

12x1 I 
1 2 3 • 

_j -..1j~0,9ma~3x) 
2,54 2,54 

80 100 120 v 
80 100 120 v 

10 A 

15 

90 

150 

1000 

-, ~a5x --
1,3- 1-

~ 5,9 
min 

I + I 
I 
I 

j 

-11-a,s 
..... ....2,4 

7265672.4 

15,8 
max 

1 

A 

w 
oc 

-
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BDT63; 63A 
BDT63B; 63C 

RATINGS 

1-----------
, 

b-1------' 

_ _J 
7Z66445 2 

e 

Fig. 2 Circuit diagram. 

R1 typ. 8 kU 
R2 typ. 100 n 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BDT63 A 8 

Collector-base voltage (open emitter) Vcso max. 60 80 100 

Collector-emitter voltage (open base) Vern max. 60 80 100 

Emitter-base voltage (open collector) Vrno max. 5 

Collector current (d.c.) le max. 10 

Collector current (peak value) 
tp = 0,3 ms; o = 10% lcM max. 15 

Base current (d.c.) Is max. 250 

Total power dissipation up to T mb = 25 oc Ptot max. 90 

Storage temperature Tstg -65 to+ 150 

Junction temperature* Tj max. 150 

THERMAL RESISTANCE* 

From junction to mounting base Rthj-mb 1,39 

From junction to ambient (in free air) Rthj-a 70 

c 

120 

120 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 

474 February 1979 

v 
v 
v 
A 

A 

mA 

w 
oc 

oc 

K/W 

K/W 



Sil icon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified. 

Collector cut-off current 
IE= O; Vea= Vcsomax 
IE= O; Vea= YNcsomax; Ti= 150 oc 
Is= O; VcE = Y:.VcEOmax 

Emitter .:ut-orf current 

le= O; VEB = 5 V 

Forward-bias second-breakdown collector current 
VcE = 60V; t = 0, 1 s; non-repetitive 
(without heatsink) 

D.C. current gain* 
le= 3 A; VcE = 3 v 
le= 10A; VcE=3 v 

Base-emitter voltage• 
lc=3A;VcE=3V 

Collector-emitter saturation voltage• 
lc=3A;1 8 =12mA 
le= 8 A; Is= 80 mA 

Diode, forward voltage 
If =3 A 

Turn-off breakdown energy with inductive load (Fig. 6) 
-IBoff = 0; L = 5 mH 

Small-signal current gain at f = 1 MHz 
ic = 3 A; vcE = 3 v 

Cut··off frequency 
le= 3 A; VcE = 3 v 

Collector capacitance 
Vea= 10V; f= 1 MHz 

D.C. current gain ratio of matched 
complementary pairs 
le= 3 A; VcE = 3 v 

• Measured under pulse conditions; tp < 300 µs; Ii < 2%. 

lcso 
lcso 
lcEO 

IEBO 

l(SB) 

hf E 
hfE 

VsE 

VcEsat 
VcEsat 

VF 

E(BR) 

hfe 

fhfe 

Cab 

hFE11hFE2 

BDT63;63A 
BDT638; 63C 

< 0,2 mA 
< 2 mA 
< 0,5 mA 

< 5 mA 

> 1,5 A 

> 1000 
typ. 3000 

< 2,5 v 

< 2 v 
< 2,5 v 

< 2 v 

> 100 mJ 

> 10 -
typ. 50 kHz 

typ. 100 pF 

< 2,5 
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BDT63; 63A 
BDT63B; 63C 

CHARACTERISTICS (continued) 

Switching times 
(between 10% and 90% levels) 
Icon= 3 A; Ison= -lsoff = 12 mA 

turn-on time 

turn-off time 

90% 

Is 

7277499.5 

-·----- - 1Bon 

10% 1-----"f'-----tl---,.---

- -Is oft 

Fig. 3 Switching times waveforms. 

v~JLJL -1rl=~__,...-H 
-11-- tp I 

...,._ T _,,. 

7Z78131 

Fig. 4 Switching times test circuit. 
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Vee 

typ. 
< 
typ. 

< 

V1M 
Vee 
-Vss 
Rl 
R2 
R3 
R4 
tr= tf 
tp 
T 

1 µs 
2,5 µs 

5 µs 
10 µs 

10 v 
10 v 
4 v 

56 n 
410 n 
560 n 

3 n 
15 ns 
10 µs 

500 µs 



Silicon Darlington power trd11sistors 
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P tot max 
(O/o) 

75 

50 

25 
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I 
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Fig. 5 Power derating curve. 

vert. 
oscilloscope 

+ 
Vee 

hor. 
oscilloscope 

7Z73863 .1 

Fig. 6 Turn-off breakdown energy with inductive load. 
t 

V1M = 12 V; RB= 270 .Q; /j =-2. x 100% = 1%; Ice= 6,3 A. 
T 

BDT63; 63A 
BDT63B; 63C 
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BDT63; 63A 
BDT63B; 63C 

102c===::c::::c::C::cI:::O:n::==:::r==:r=CI::O::O:c===~7=Z=7~75=1i::::J91 

le 
(A) ,__ _ _,___,__,_,_,_.....,_,_,__ _ _,__,__,__,_,_--1-1-,_.__ _ _,__,____._. 

1----l----l---1---l--l--+-l-U------l---l--I ( 2) I- 1 --1---1----1---1 

I\ 
~ 10 

'----1----1---1--1-1--+-1-1+--BDT63____,,:::i-1-1-+-1-1--+--1----1-~ 

BDT63A.J-i-~<4:<~---1----l--1-~ '----1----1---1--1-1--+-1-1+-- B D T 6 3 B 1--

s 1D T6 13c 
1 

10- 2 '--~....L...---l----l-.J...JLI.J...U...~--1~-'-J.......J.....WLI...L.L..L~....L...---l-....J.......J 
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1 10 10 2 VcE(V) 

Fig. 7 Safe Operating ARea; T mb = 25 °c. 

I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 
( 1 ) P tot max and P peak max Ii nes. 
(2) Second-breakdown limits (independent of temperature). 



Silicon Darlington power transistors BDT63; 63A 
BDT63B; 63C 
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Fig. 8 Pulse power rating chart. 
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Fig. 9 Typical d.c. current gain at VcE ~ 3 V. 
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BDT63; 63A 
BDT638; 63C 

8= 10 ~ 0,0, _.__---1----1---1-1--J-l-l-l.---l----l---l---l-l-1-.j.....j...+---l---l--l---l-l-l-+-l-I 

"' 

10 tp (ms) 

Fig. 10 S.B. voltage multiplying factor at the le max level. 

10 8-0,1 
8 = O,Ql 

.......: 
1-- 0,2 +-----+-l---+=,...=l'>-~i+--'~~ri~-+--++-+-+++1---+-+-+-+-+-+-t-H 

"""-.:1':: 

0,5 

10 tp (ms) 

Fig. 11 S.B. current multiplying factor at VcEO level= 60 V and 100 V. 
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Silicon Darlington power trdasistors 

VcEsat 

(mV) 
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BDT63; 63A 
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7Z82160 
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Fig. 12 Typical collector-emitter saturation voltage. 
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Fig. 13 Typical base-emitter 
voltage as a function of the 
collector current. 
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BDT64; 64A 
BDT648; 64C 

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
purpose amplifier and switching applications. T0-220 plastic envelope. N-P-N complements are BDT65, 
BDT65A, BDT65B and BDT65C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

D.C. current gain 
-le= 5 A; -VcE = 4 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

-Vcso 
-Vern 

-VEBO 

-lcM 

Ptot 

Tj 

·-© lb==l:i:::;:::;:=.J __ ,_ 
3,5 max I 

not tinned 5,1 
max 

~J ·1 --t 12,7 
max min 
(2xl 

2 3 
""'---~ 

j _./i'.:-0,9max (3xl 

2,54 2,54 

See also chapters Mounting instructions and Accessories. 

max. 

max. 

max. 

max. 

max. 

max. 

> 

BDT64 64A 648 64C 

60 80 100 120 v 
60 80 100 120 v 

5 5 5 5 v 
20 A 

125 w 
150 oc 

1000 

Dimensions in mm 

' 5,9t 
mm / 

LJ..: ~+--~. 15,8 
1 max 
I 

j 

1
-11 ... a,s 

.... ,....z,4 
7Z65El72.4 
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BDT64; 64A 
BDT64B; 64C 

b ->---<>-----! 

7Z66446.2 

c 

___ J 
e 

Fig. 2 Circuit diagram. R1 typ. 3 kS'l; R2 typ. 45 n. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT64 

Collector-base voltage (open emitter) -Vcso max. 60 

Collector-emitter voltage (open base) -Vern max. 60 

Emitter-base voltage (open collector) -VEBQ max. 5 

Collector current (d.c.) -le max. 

Collector current (peak value) -lcM max. 

Base current (d.c.) -Is max. 

Total power dissipation up to T mb = 25 °c Ptot max. 

Storage temperature Tstg 
Junction temperature Ti max. 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 

484 October1979 

64A 648 64C 

80 100 120 v 
80 100 120 v 

5 5 5 v 
12 A 

20 A 

500 mA 

125 w 
-65 to+ 150 oc 

150 oc 

K/W 



Silicon Darlington power transistors BDT64; 64A 
BDT648; 64C 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified. 

Collector cut-off current 

-Vcs = -Vcsomax; IE= o -lcso < 0,4 mA 
IE= O; -Vcs = -'h Vcsomax; Ti= 150 °C -lcso < 2 mA 
Is= O; -VcE = -Y2 VcEOmax -lcrn < mA 

Emitter cut off current 
le= O; -VEB = 5 V -IEBO < 5 mA 

D.C. current gain* 
-lc=1A;-VcE=4V hFE typ. 1500 
-le= 5 A; -VcE = 4 v hFE > 1000 
-lc=12A;-VcE=4V hFE typ. 750 

Base-emitter voltage 
-lc=5A;-VcE=4V -VsE < 2,5 v 

Collector-emitter saturation voltage* 
-le= 5 A; -Is= 20 mA -VcEsat < 2 v 
-le= 10 A; -Is= 100 mA -VcEsat < 3 v 

Diode, forward voltage 
IF= 5 A VF < 2 v 
IF= 12 A VF typ. 2 v 

Collector capacitance at f = 1 MHz 
-Vcs = 10 V; IE= le= 0 Cc typ. 200 pF 

Second breakdown collector current 
non-repetitive; without heatsink 
-VcE=60V;tp=0,1 s -lss > 2 A 

Switching times (see Figs 3 and 4) 
-Icon= 5 A; -Ison= lsoff = 20 mA 
-Vcc=3ov 

turn-on time tan 
typ. 0,5 µs 

< 2 µs 

turn-off time ta ff 
typ. 2,5 µs 

< 5 µs 

Small-signal current gain 
-le= 5 A; -VcE = 3 V; f = 1 MHz hfe > 10 -

* Measured under pulse conditions: tp < 300 µs; o < 2%. 
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BDT64; 64A l 
BDT64B; 64C 

---~~~~~~~~~~~~~~~ 

CHARACTERISTICS (continued) 

486 October 1985 

7277491.4 

90% 
-lg 

------ - - 1son 

- 1Boff 

90% 

10% --- ----- -

Fig. 3 Switching times waveforms. 

Vee 

v~:uLJ-t-111-_....-H 
-11-tp I 

....... T --

7Z78130 

Fig. 4 Switching times test circuit. 

-V1M 15 v 
-Vee 30 v 
VBB 4 v 
R1 56 n 
R2 = 410 n 
R3 560 n 
R4 6 n 
tr= tf 15 ns tp 10 µs 
T 500 µs 



Silicon Darlington power transistors 

-le 
I A I 1----+---+--+-+-+-+++<- o = 0,01 +-+-++-H-----+-+--+-< 

- 1cMmax ~7-----i-~·'----c.I-i--;-;-~,__.., 
l---t1--t-+t-l-tt<[-l~,-.ci-'1,._..N+-Hri+tirr tp ~ 

-lcmax ~ i;"J ,':'-, ['.., 0,1 ms 
10 -...--+--+-+-+--i-+-+n.~ ~"b,.11 T'-. 

(1~ 

0,5 

f-------l-1--+--+-+-++-1+--+-+--+ 121 P¥ ~ 1 --+----+---+--l 

I 10 
100 

I\ I 
r---+----+--+--+--+-++++--+---+---+-_,_,~H+--1- d .c. -+-+-

BDT64 ~ 
1----+----+---+--+-+-++++-~soT64A+-t-:Htt--v:J--+-1-1r-; 

BDT64B 
BDT64C 

10- 2 ~-~~~-+-+-+~---+----+----+-~~~~-~-+-~ 

1 10 102 -VcE (V) 

Fig. 5 Safe Operating A Rea; T mb = 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptotmaxand Ppeakmax lines. 
(2) Second-breakdown limits I independent of temperature). 

BDT64; 64A 
BDT64B; 64C 
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BDT64; 64A 
BDT648; 64C 
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Fig. 6 Power derating curve. 
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Fig. 7 -VcE = 3 V; Tamb = 25 °c. 
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Fig. 8 Pulse power rating chart. 
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Silicon Darlington power trJ:isistors BDT64;64A 
BDT64B; 64C 

7Z82173 

102 c:==::c:::::r:::::r::r::r:!:::r::r:r:::==:::r::::::::r==i::r::r:!:::r::r:+:===:::r:::==i==ir::+=+=i::tt::l 

0 = 
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~ 
1UWID~~~~UJJJ 
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Fig. 9 S.B. voltage multiplying factor at the lcmax level. 

10 0 0,1 
8 = 0,01 

1--0.2 

0,5 

Fig. 10 S.B. current multiplying factor at the VcEOmax level. 
---~~~~~~~~~ 
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BDT64; 64A 
BDT64B; 64C l ___ _ 

typ 

I\ 
N 

10 3 t--------.L...+-v--iV1--+-+--+-++++-----t---1--+-+--+-++++---ti---+------+--l--+-+-t-+-H 
L I 

r 

10 2 ~~~~_.__.__._..._.__._._~~---'~-'--'--'-....._. ........... _._~__.'--_.___.__._.....__.__._.._. 
10-1 10 -le (A) 

Fig. 11 D.C. current gain. -VcE = 3 V; Tj = 25 oc. 

7Z82328 

-VcEsat1--~+--+-+-+-+-t-+H~--1r---+-r++++-++~--+~r---+--+-t--H-++-~--+---+--+-+-+-++tt 
(mV) 

'-i-t-+-tt+ttt---i~-+++++++--+-+--H 
103t:===!=~N~t'S:===t=i:i=tititt==:=t=:i=t~tttJ::==:E=Etf!:i~ 

Fig. 12 Typical collector-emitter saturation voltages. 
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BDT65; 65A 
BDT658; 65C 

SILICON DARLINGTON POWER TRANSISTORS 

N p. N epitaxial bas€ t;-an~i:;tors in mono!lthic Darlii1gtor1 Gircuif. fu1 dut.iiu outµut stayBs and general 

purpose amplifier and switching applications. T0-220 plastic envelope. P-N-P complements are 
BDT64; BDT64A; BDT64B and BDT64C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
le= 5 A; VcE = 4 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

1-© 
3 

Vcso 

Vern 
Vrno 

lcM 

Ptot 

Tj 

See also chapters Mounting instructions and Accessories. 

max. 

max. 

max., 

max. 

max. 

max. 

> 

60 80 100 120 v BD~~n~~r~65C 
60 80 100 120 v 

5 5 5 5 v 

20 

125 

150 

1000 

A 

w 
oc 

Dimensions in mm 

-1,,i;asx ,-
1,J-/ 1:--i ~_. -

• 15,9 I min 

1 15.8 
max 

___ l 

7265872.4 -
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BDT65; 65A 
BDT65B; 65C 

,-----------
' 

c 

b-+-----1 

• R1 R2 L_________ __J 
7Z6644.5.2 

e 

Fig. 2 Circuit diagram. R1 typ. 5 krl; R2 typ. 80 fl. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BDT65 65A 658 

Collector-base voltage (open emitter) Vcso max. 60 80 . 100 

Collector-emitter voltage (open base) VcEO max. 60 80 100 

Emitter-base voltage (open collector) VEBO max. 5 5 5 

Collector current (d.c.) le max. 12 

Collector current (peak value) lcM max. 20 

Base current (d.c.) Is max. 500 

Total power dissipation up to T mb = 25 °c Ptot max. 125 

Storage temperature Tstg -65 to+ 150 

Junction temperature Tj max. 150 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 
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Silicon Darlington power t •• msistors BDT65; 65A 
BDT65B; 65C 

CHARACTERISTICS 

Tj = 25 oc, unless otherwise specified 

Collector cut-off current 
Vcs = Vcsomax; IE= o lcso < 0,4 mA 

Vcs = YNcsomax; IE= O; Tj = 150 °c lcso < 2 mA 

Is= O; VcE = Y:.VcEOmax lcEO < mA 

Emitter cut-off current 
le= O; VEB = 5 V IEBO < 5 mA 

D.C. current gain* 
le= 1 A; VcE = 4 V hFE typ. 1500 

le= 5A;VcE=4V hFE > 1000 

lc=12A;VcE=4V hFE typ. 1000 

Base-emitter voltage 
le= 5 A; VcE =4 V VsE < 2,5 v 

Collector-emitter saturation voltage* 
le= 5 A; Is= 20mA VcEsat < 2 v 
le= 10 A; Is= 100 mA VcEsat < 3 v 

Diode, forward voltage 
IF= 5A VF < 2 v 
IF= 12 A VF typ. 2 v 

Collector capacitance at f = 1 MHz 
Vcs = 10 V; IE= le= 0 Cc typ. 200 pF 

Second-breakdown collector current 
non-repetitive; without heatsink 
VcE=60V;tp=0,1 s lss > 2 A 

Turn-off breakdown energy with inductive load; 
-Ison= O; lcM = 6,3 A 
L = 5 mH (see Fig. 3) E(BR) > 100 mJ 

Switching times (see Figs 4 and 5) 
Icon= 5 A; Ison= -lsoff = 20 mA 

turn-on time ton 
typ. 1 µs 
< 2,5 µs 

turn-off time to ff 
typ. 6,0 µs 
< 10 µs 

Small-signal current gain 
lc=5A;VcE=3V;f= 1 MHz hfe > 10 -

* Measured under pulse conditions tp.;;; 300 µs; /5 < 2%. 
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BDT65; 65A 
BDT65B; 65C 

90% 

Is 

vert. 
oscilloscope 

+ 
Vee 

hor. 
oscilloscope 

7Z73863 .1 

7277499.5 

------ - 1Bon 

10% F-==""!------11--?""--

V~MJLJL 

-J 1-tp I 
--- T --

7Z78131 

494 October 1985 

- - 1Boff 

Fig. 3 Test circuit for turn-off 
breakdown energy. 
V1M = 12 V; Rs= 270 n; 
tp = 1 ms; o = 1%. 

Fig. 4 Switching times waveforms. 

30V 
15 v 

Vee = 

VIM = 

-Vss= 
R1 

4V 
56 n 

=410.Q 
= 560 n 

R2 
R3 
R4 6.Q 

tr= tf = 15 ns 
tp = 10 µs 
T = 500 µs 

Fig. 5 Switching times test circuit. 



Sil icon Dari ington power transistors 

102r::::==::c::::c::i::::cI::i:ID:'.==:::t:==c::i::::t:::cI:i::i:l====:i=:7~ZB=2j3:'::i24 
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(A) 

l\_1' I\ 

L_ _ _,__,_-"-<-'--'-'-'-"---'1':~\'S;._.,.'<\-'-~~~ ........ -+--'---+----+--< 
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Fig. 6 Safe Operating A Rea; T mb = 25 °c. 

I Region of permissible d.c. operation. 

VcE (V) 

11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 

BDT65; 65A 
BDT65B; 65C 
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BDT65; 65A 
BDT65B; 65C 

100 
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Fig. 7 Power derating curve. 

10 

le 
(A) 

5 

0 

7Z82331 

rl 
t 

7-
typ' 

LL 

ri 
7 
7 

~ 
VI 

1 1,5 2 2,5 
VBE (V) 

Fig. 8 Base-emitter voltage as a function of 
collector current. V CE = 3 V; T amb = 25 °c. 
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Fig. 9 Pulse power rating chart. 



Silicon Darlington power tra1•sistors BDT65; 65A 
BDT65B; 65C 

{j = 
10 ~ 0,01..j....__.j__.j_-l-......_-1-+-1----1-----1----1--1--l--+-.j....j.4--...;.._---1----1---+---1--+-+-1-1 

" 

10 tp (ms) 

Fig. 10 S.B. voltage multiplying factor at the lcmax level. 

b = 0,01 
10 b=0,1.1---l~J._l-l.-+-'-'-'~~-J.~--L-....J..-l......J....JW-"-l--~~-1---l'--J._l-l.--L-i-l-I 
~ 

1--0.2 

0,5 

10 tp (ms) 

Fig. 11 S.B. current multiplying factor at the V CEOmax level. 
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BDT65; 65A 
BDT65B; 65C 

vr 
10 3 1--~-+~~JL'.Jl'-+-+-1--+-++l--~-+~--+---+--+-+-+-+-++-~~-+-~1--+-~-+-+-+-i 

-T' 
IL 

10 2 "-~--''"---'---"---'--'-.................... ~~-'-~..___._......_.._._..._._..__~__.~_.____.___.__._.._._ ...... 
10-1 10 le (A) 

Fig. 12 Typical d.c. current gain as a function of collector current; VeE = 3 V; Tj = 25 °e. 
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10-1 
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Fig. 13 Typical collector-emitter saturation voltajjes. 



BDT81; BDT83 
BDT85; BDT87 

SILICON POWER TRANSISTORS 

N-P-N epitaxial base transistors in a T0-220 µlas lie enveloµe, desiyned for use in audio output stages 
and general amplifier and switching applications. 

P-N-P complements are BDT82, BDT84, BDT86 and BDT88. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (peak value) 

Total power dissipation up to 
T mb = 25 oc 

Junction temperature 

D.C. current gain 
lc=5A;VcE=4V 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to case. 

2 

1-© 

Vcso 
Vern 
Vrno 
lcM 

(3x) 

BDT81 BDT83 

max. 60 80 

max. 60 80 

max. 7 7 

max. 

max. 

max. 

min. 
----- ~-~-------·-

--, ,;:a5x --
1,3-- 1-

~ 5,9 
min 

I 
I 
I 
I 

J 

-] 1--o,s 
.... ....2,4 

7265672.4 

See also chapters Mounting instructions and Accessories 

BDT85 BDT87 

100 120 v 
100 120 v 

7 7 v 

20 A 

125 w 
150 oc 

50 

Dimensions in mm 

15,8 
max 

1 
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BDT81; BDT83 
BDT85; BDT87 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT81 BDT83 BDT85 

Collector-base voltage (open emitter) VcBo max. 60 80 100 

Collector-emitter voltage {open base) Vern max. 60 80 100 

Emitter-base voltage (open collector) Vrno max. 7 7 7 

Collector current (d.c.) le max. 15 

Collector current (peak value) lcM max. 20 

Base current (d.c.) IB max. 4 

Total power dissipation up to 
Tmb = 25 °c Ptot max. 125 

Storage temperature Tstg -65to+150 

Junction temperature Tj max. 150 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb max. 

From junction to ambient Rth j-a max. 70 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; VcB = VcBOmax ICBO < 
VBE = O; VcE = 0,8 VcBOmax ICES < 

Emitter cut-off current 
le= O; VEB = 7 V Imo < 

D.C. current gain* 
le= 50 mA; VcE = 10 V > 50* 

lc=5A;VcE=4V 
hFE > 50* 

Collector-emitter saturation voltage* 
le= 5 A; IB = 0,5 A < 
le= 7 A; Is= 0,7 A VcEsat < 1,6 

Base-emitter voltage• 
lc=5A;VcE=4V VBE < 1,5 

Transition frequency at f = 1 MHz 
'c = 0,5 A; VcE = 10 v fT typ. 10 

Second breakdown collector current 
VcE = 50 V; tp = 100 ms lsB > 2,5 

* Measured under pulse conditions: tp < 300 µs; o < 2%. 
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Silicon power transistors 

Switching times (see Fig. 2) 
le= 7 A; 181 = -1 82 ~OJ A 

Vee VIM 14 v 
Vee 35 v 
--Vss = 2,7 v 
R1 56.11 

VIM_]L_JL 
R2 10.11 

R2 
R3 4,7 n 

0 -1 l- 1p I 
R4 4,7 n 

-T-1 
R1 R3 tr= tf 15 ns 

tp 10 µs 
7Z78131 Vss T = 500 µs 

Fig. 2 Switching times test circuit. 

Fig. 3 Power derating curve. 

BDT81; BDT83 
BDT85; BDT87 

1 µs 
2 µs 
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BDT81; BDT83 
BDT85; BDT87 

le 
(Al 

7Z92353 

lc;Mmax 

"°'""1cm-ax-t--1--t-t-tttt.~I h ~ 
10 ~ cs;: 

1---t---t-+-t-t-t+H-7'""<1-+-'k-+-t-i.ttt+tp = 
1--___,1--+---1--+-t-t-1++-- ( 1 I I'\. 500 µs-+-+-+--l-+++l 

(2~ 
10ms 

DC 

1~ 

10 
VcE (VI 

Fig. 4 Safe Operating A Rea; T mb = 25 oc; lJ = 0,01. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon power transistors BDT81; BDT83 
BDT85; BDT87 

Fig. 5 Pulse power rating chart. 

7292357 

102 +-- ~ 
-H --1--

10 
10-2 

le IAI 

Fig. 6 Typical d.c. current gain; 
Tamb = 25 °C; VcE = 4 V. 

10 

7 Z92360 
100 F:E=i:.tmr==EEmE::::CC:EC!:lmE 

10 0,1 

0,2 

0,5 

o= 
0,01 

~ 
lL__L_L_LLli.Jlil_ _ _L_l_LllillL~Ll_LlJ:n>d 

0,1 10 t 0 (ms) lOO 

Fig. 8 Second-breakdown current multi­
plying factor at the V CEO max level. 

My 
I, 

0,1 10 lplms) 100 

Fig. 7 Second-breakdown voltage multi­
plying factor at I Cmax level. 

7292361 

10 4 ~~~~~~~~~$il~~~ 
VcE"'t He-. --+---l-+-++~--+-i1++-+--i1-+l+-+--H 
(mV) f- -H 

1--1--1-+-ft-+-+-ttt+--+--+++'l--f-+-I 

10 I--~ f m+"A"-,~,..t-t-"t-t-j-----t-'..._,n1J j 
10-1 10 102 103 

lg fmA) 

Fig. 9 Typical values collector-emitter 
saturation voltage. 
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BDT82; BDT84 
BDT86; BDT88 

SILICON POWER TRANSISTORS 

P-N-P epitaxial base transistors in a T0-220 plastic enveloµe, designed for use in audio output stages and 
general amplifier and switching applications. 

N-P-N complements are BDT81, BDT83, BDT85 and BDT87. 

QUICK REFERENCE DATA 

BDT82 BDTB~DT8' BDT88 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

-Vcso ma x. 

-VcEO ma x. 

-VEBo ma x. 

Collector current (peak value) --lcM 

Total power dissipation up to 
Tmb=25°C 

Junction temperature 

D.C. current gain 
-lc=5A;-VcE=4V 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to case. 

2 l __ i_-1 '-() t_1t:;::::;::::::;:J:;:::;=;;:::l.I __ + -
3,5 max t 

not tinned ~~x J 

3 

~~I ·I --t 12,1 
max min 
12x1 1 

1 2 3 + 
j -.li!:-0,9max (3x) 

2,54 2,54 

max. 

max. 

max. 

min. 

See also chapters Mounting instructions and Accessories 

60 

60 

7 

80 100 

80 100 

7 7 

20 

125 

150 

50 

120 

120 

7 

v 
v 
v 
A 

w 
oc 

Dimensions in mm 

.. ,1 ... o,s 
-- +-2,4 

7Z65812.4 
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BDT82; BDT84 
BDT86; BDT88 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT82 BDT84 BDT86 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to 
T mb = 25 °c 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From junction to ambient 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
-IE= O; -Vcs = Vcsomax 

-VsE = O; -VcE = 0,8 Vcsomax 

Emitter cut-off current 
-le= o; -vrn = 1 v 

D.C. current gain* 
-le= 50 mA; -VcE = 10 V 

-le= 5 A;-VcE = 4 v 

Collector-emitter saturation voltage* 
-le= 5 A; -Is= 0,5 A 

-le= 7 A; -Is= 0,7 A 

Base-emitter voltage* 
-lc=5A;-VcE=4V 

Transition frequency at f = 1 MHz 
-le= 0,5 A; -VcE = 10 v 

Second breakdown collector current 
-VcE = 50 V; tp = 100 ms 
(non-repetitive without heatsink) 

-Vcso max. 

-VcEO max. 

-VEBO max. 

--le max. 

-lcM max. 

-Is max. 

Ptot max. 

Tstg 

Tj max. 

Rth j-mb max. 

Rth j-a max. 

-lcso < 
-VcEs < 

-Imo < 

> 
hFE > 

< 
-vc.Esat < 

-VsE < 

fT typ. 

-lss > 

* Measured under pulse conditions: tp.;;;; 300 µs; 8 .;;;; 2%. 
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Silicon power transistors 

Switching times (see Fig. 2) 
--·le= 1 A; -1 81 =1 82 = 0.7 A 

-V1M = 14V Vee 
-Vee= 35 v 
Vss 
Rl 

V~MTlf 
R2 

R2 
R3 
R4 

-1 1-•p I Al R3 tr= tf -T- tp 
7278130 Vss T 

Fig. 2 Switching ti mes test circuit. 

100 

Ptotmax 
(%) 

50 

0 
0 

I 
7292355 

" !\ "'\l 
f\: 

\J 
1\ 
" " t'.... 100 200 

Fig. 3 Power derating curve. 

= 2,7 v 
= 56.Q 
= 10.Q 
= 4,7 n 
= 4,7 n 
= 15 ns 
= 10 µs 
= 500 µs 

BDT82; BDT84 
BDT86; BDT88 

1 µs 
2 µs 
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BDT82; BDT84 
BDT86; BDT88 

-le 
IA) 

508 January 1984 

7292364 

-lcMmax 

12~ 
10ms 

Kl 
DC 

BDTB2 
vy~OTB4 
yY~OT86 

1~ I~ BOT88 
JI J_ 

10 100 200 
120 VcE IV) 

Fig. 4 Safe Operating ARea; T mb = 25 DC; Ii= 0,01. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 



Silicon power transistors J 
---

BDT82; BDT84 
BDT86; BDT88 

r--~+-t+t!~=--1.j---'-t-+::i.!-t'f!t~~+-1-+-++++H----+-+++++-i*---+-+++-+-H+t--+--+--t+++ffi 
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Fig. 5 Pulse power rating chart. 

7Z92358 

1--1- ~ 

10 10-2 lc(A) 

Fig. 6 Typical d.c. current gain; 
Tamb = 25 °c; -VcE = 4 V. 
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Fig. 8 Second-breakdown current multi­
plying factor at VcEOmax level. 
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Fig. 7 Second-breakdown voltage multi­
plying factor at lcmax level. 
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Fig. 9 Typical values collector-emitter 
saturation voltage. 
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BDT91 
BDT93 
BDT95 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N P N transistors in a plastic envelope intended for use in dudiu output stages and generai amplifier and 

switching applications. 
P-N-P complements are BDT92, BDT94 and BDT96. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T mb ~ 25 °c 

Junction temperature 

D.C. current gain 
le; 4A;VcE;4V 
lc;10A;VcE;4V 

Transition frequency 
lc;0,5A;VcE; 10V 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

top view 

2 ,-© 
3 

See also chapters 
Mounting instructions and Accessories. 

Vcso 

VcEo 

le 

lcM 

Ptot 

Tj 

hFE 
hFE 

fT 

: i : L __ t-__ J 

BDT91 ___ .,._BDT_?_~_µ DT95 

max. 

max. 

max. 

max. 

max. 

max. 

> 

> 

60 

60 
80 I 100 v 
80 100 v 
10 

20 

90 

150 

20 to 200 
5 

4 

A 

A 

w 
oc 

MHz 

Dimensions in mm 

1,3:1 ~ta~ !~±__ 
- + s,_9 

1

. 

min 

I t 15,8 

I 

I 

: max 

J I 
__ + 

I II 
1 
.• 1..._a,6 

......... ...._2,4 
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BDT91 
BDT93 
BDT95 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDT91 BDT93 BDT95 

Collector-base voltage (open emitter) VcBO max. 60 80 100 v 
Collector-emitter voltage (open base) Vceo max. 60 80 100 v 
Emitter-base voltage (open collector) VEBO max. 7 v 
Collector current (d.c.) le max. 10 A 

Collector current (peak value) lcM max. 20 A 

Base current (d.c.) IB max. 4 A 

Total power dissipation up to T mb = 25 °c Ptot max. 90 w 
Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oe 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 1,4 K/W 

From junction to ambient (in free air) Rthj-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
le= O;VcB = VcBOmax lcBO < 0,1 mA 
le= O; VcB = Y:NcBOmax; Ti= 150 °V lcBO < 5 mA 
IB = O; Vee= Vceomax lceo < 1 mA 

Emitter cut-off current 
le= O;VeB = 7 v leBO < mA 

D.C. current gain (note 1) 
le= 4 A; Vee= 4 v hFE 20to 200 
I c = 10 A; V CE = 4 V hFE > 5 

Base-emitter voltage (notes 1 and 2) 
ic=4A;Vce=4V VBE < 1,6 v 

Collector-emitter saturation voltage (note 1) 
lc=4A;IB=0,4A Vcesat < 1 v 
le= 10,,A; IB = 3,3 A Vcesat < 3 v 

Transition frequency at f = 1 MHz 
le= o,5 A; Vee= 10 v fT > 4 MHz 

Cut-off frequency 
ie= o,5 A; Vee= 10v fhfe > 20 kHz 

Notes 
1. Measured under pulse conditions: tp..:; 300 µs; 15..:; 2%. 
2. VBE decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 

Second-breakdown collector current 
VcE = 60 V; tp = 0, 1 s 

Switching times 
(between 10% and 90% levels) 
Icon= 4 A; I Bon= -IBoff = 0,4 A 

Turn-on time 

Turn-off time 

l(SB) 

ton 

to ff 

t, -- 7Z77499.5 

90% ------ - 1Bon 

Is 

10% F=~------11-~---

90% -Icon 

10% ----- -

Fig. 2 Switching times waveforms. 

Fig. 3 Switching times test circuit. 

> 

BDT91 
BDT93 
BDT95 

1,5 A 

typ. 0,5 µs 
< 1 µs 

typ. 2 µs 

< 4 µs 

V1M = 45 V 
Vee = 20 v 
-VBB = 3,5 V 

R1 
R2 
R3 
R4 

tr= tf 

~ 

= 210.Q 
56.Q 
10.Q 

5.Q 

15 ns 
10µs 

= 500µs 

-
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BDT91 
BDT93 
BDT95 

'c 
( A ) 1----+---+--+--+-+--+-+-++-- o = 0, 01 -+-+-+++-++---+---;1---1-1 

1CMmax ;---...;+;--~,~~.....-.. ........... , 

++++++---+---ii--+( 2 )t-+t-U---1---+---+-l 
l--·~-+---+--+--+-+--+-+-++---+-+-+-+-+-t-K+-10--+-+-+-I 

d.c. 

1----+---+-+--H-+-+-++----1BDT91~H+++H--l--+-+-1 
BDT93H 
BDT95H 

10-2,___..___._...._._._...._... _ ___..__i.._i .............................. _ __.__~_, 

1 10 

Fig. 4 Safe Operating ARea; T mb = 25 °c. 
I Region of permissible d.c. operation. 

VcE (V) 

11 Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon epitaxial base power transistors 

100 

P tot max 
(O/o) 

7':J 

50 

25 

7Z672571 

' ~ 
~ 
~ 

f\ 
~ 

JS.: 

~ 
~ 
~ 

\ -
[\ 

~ 
50 100 150 

T mb!°C) 

Fig. 5 Power derating curve. 

'L/ 

BDT91 
BDT93 
BDT95 

0,5t---+-+-++H+tt-J.L?_L'+-,t.i~J.(..**++H+--+-+-++H+tt-~f-+-+++++-H---+--+-+-++1+H--~f-+-+++++H 
~ 

0 i- ..l 
10-5 10-4 10-3 10-2 10-1 

tp (s) 10 

Fig. 6 Pulse power rating chart. 
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BDT91 
BDT93 
BDT95 

516 March 1979 

Fig. 7 S.B. current multiplying factor at the VcEOmax level. 

tp (s) 

Fig. 8 S.B. voltage multiplying factor at the lcmax level. 
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Silicon epitaxial base power •.ransistors 
BDT91 
BDT93 
BDT95 

hFE>---~--t~-+--t---t--+-+-+-+-+T =125°c+--+--+-t-+--+-++-~~r----t----+-+-+-+-t-+; 
I- -1 - -1- H ~ - ± - - ±::.. 

10~~~~~~--t-~~~~~~~~~~~~~~~~~---+~~~~ 

10-2 10-1 le (A) 10 

Fig. 9 Typical d.c. current gain at VcE = 4 V. 

VcEsat1-----t-1---+++-+-H-1111-+--++--*--+-+-H++++--+--+-+-+++++1------l--+-+-+-1-+1-++-~4--J 
lmV) 

N 

I 
10~~~'-'~~~~~~~~~~--'--'-_._-'-'-.LI-'-'---~~'-'-'-'-'-"-'-'-~-'--' 

1 10 10 3 18 (mA) 104 

Fig. 10 Typical collector-emitter saturation voltage. T mb = 25 °c. 
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BDT92 
BDT94 
BDT96 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P transistors in a plastic envelope intended for use in audio output stages and general amplifier and 
switching applications. 
N-P-N complements are BDT91, BDT93 and BDT95. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

D.C. current gain 
-lc=4A;-VcE=4V 
-le= 10A;-VcE=4V 

Transition frequency 
-le= 0,5 A; -VcE = 10 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

top view 

2 

'() 
3 

See also chapters 
Mounting instructions and Accessories. 

-Vcso 
-Vern 

-le 

-lcM 

Ptot 

Tj 

: i : L __ i-__ J 

BDT92 

max. 60 

max. 60 

max. 

max. 

max. 

max. 

> 

> 

BDT94 BDT96 

80 100 v 
80 100 v 
10 

20 

90 

150 

20 to 200 
5 

4 

A 

A 

w 
oc 

MHz 

Dimensions in mm 

--, ~aSx .._ 

1,3-- 1-
-+-~-

5,9 t 
min I 

!-!--=;;;!---. 
15,8 
max 

__ l 

-11-o,s 
--. .... 2,4 

7265672.4 
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BDT92 
BDT94 
BDT96 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BDT92 BDT94 BDT96 

Collector-base voltage (open emitter) -Vcso max. 60 80 100 v 
Collector-emitter voltage (open base) -Vern max. 60 80 100 v 
Emitter-base voltage (open collector) -VEBo max. 7 v 
Collector current (d.c.) -le max. 10 A 

Collector current (peak value) -lcM max. 20 A 

Base current (d.c.) -Is max. 4 A 

Total power dissipation up to T mb = 25 °c Ptot max. 90 w 
Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 1.4 'f../W 

From junction to ambient (in free air) Rthj·a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; -Vcs = -Vcsomax -lcso < 0,1 mA 
IE= O; -Vcs = -%Vcsomax; Tj = 150 °c -lcso < 5 mA 

Is= O; -VcE = -VcEOmax -lcEO < 1 mA 

Emitter cut-off current 
le= O;-VEB = 7 V -IEBO < mA 

D.C. current gain (note 1) 
-lc=4A;-VcE=4V hFE 20to 200 
-le= 10A;-VcE = 4 v hFE > 5 

Base-emitter voltage (notes 1 and 2) 
-lc=4A;-VcE=4V -VsE < 1,6 v 

Collector-emitter saturation voltage (note 1) 
-lc=4A;-1 8 =0.4A -VcEsat < 1 v 
-le= 10A;-18 =3,3A -VcEsat < 3 v 

Transition frequency at f = 1 MHz 
-le= 0,5 A; -VcE = 10 v fT > 4 MHz 

Cut-off frequency 
-le= 0,5 A; -VcE = 10 v fhfe > 20 kHz 

D.C. current gain ratio of matched pairs 
BDT91/92; -le= 3 A;-VcE = 3 v hFE11hFE2 < 2,5 

Notes 
1. Measured under pulse conditions: tp .;;;; 300 µs; o ..;; 2%. 
2. VsE decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 

Second-breakdown collector current 
-VcE =60V;tp=0,1 s 

Switching times 
(between 10% and 90% levels) 
-Icon= 4 A;-IBon = + IBoff = 0.4 A 
Turn-on time 

Turn-off time 

90% 
-IB 

7Z77491.4 

------ - -Ison 

10% F="f----~1-~---

90% 

10% ----- -

Fig. 2 Switching times waveforms. 

Fig. 3 Switching times test circuit. 

-l(SB) 

ton 

to ff 

Vee 

> 

typ. 
< 
typ. 
< 

BDT92 
BDT94 
BDT96 

1,5 A 

0,5 (.LS 

1,5 (.LS 

1 (.LS 

3 (.LS 

-V1M = 45V 
-Vee= 2ov 
VBB = 3,5 V 
R1 =210Q 
R2 56 Q 
R3 10 Q 

R4 5Q 

15 ns 
10 (.LS 

= 500 (.LS 

-
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BPT92 
BDT94 
BDT96 

-le 
(A) 

- 1cMmax 
6=0,01 

f\l \_ 0,5 

(2) 

l---+-+-+-++++++---1-+-f-+++t-ttlO-+-+-+-++++H 

>---+---+-+-+-+++++---1-+--f-+++-H+d.c. -+->-+-+-t-+-i-+< 

>-----+---+-+-+-+++++---+- BDT92 k+-1-+fl:!t--!-Hl-++-l-H-1 
~m~H 

10-2>---+---+-~~~---I-~~~~-~-~~~~ 

1 10 -Vee IV) 

Fig. 4 Safe Operating A Rea; T mb = 25 °c. 
I Region of permissible d.e. operation. 
II Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. . 
(2) Second-breakdown limits (independent of temperature). 
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Silicon epitaxial base power transistors 

J._;F 

.i.-

0,5 

_..... 
_...... 

...... v 
0 ....... 

10-5 

100 

P tot max 
(O/o) 

75 

50 

25 

0 

r---1 

0 

' ~ 
~ 

-t-H 

' I'\ 

50 

7Z67Z571 

--

t\. 

' K 

~ 
' ['\ 

~ 
~ 

[S 
100 150 

T mb1°C) 

Fig. 5 Power derating curve. 

0,7 -
o~ 

....... 

o.3)' 
lL 

L v. 
I/ 

'L 1£. 
/ ~ 7 z 

0,1 
0,05 
0,01 

J. 
10-4 10-2 10-l 

Fig. 6 Pulse power rating chart. 

BDT92 
BDT94 
BDT96 

tp (s) 10 
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BDT92 
BDT94 
BDT96 

1-----1+---+---+-+- 8 = 0 ,01 --=~""'.:s:~-+--t--+--f--+-+-+-++---+--+--+--t-+-+-l-+-l 

I ~ 

b,o5 

0,2 

0,5 

t P (s) 

Fig. 7 S.B. current multiplying factor at the V CEOmax level. 

----+--- ---'e-+-+-+-+++-----+---+-1---+-+---+-+-+-+-----+---+-+------<-+---+--+--H 

Mv t-------+---+---+--+-t-t--++-+-----+--+---+--+-+-+-+++----+---+--+--+-+-+--+--+--< 

0 = -
v0,01 

./i,,,..0,02 I 
L'./~/0,05 

10 LL -r-i 

..... 
0, 1 -+-+--+--+++P...,..~=-=;;:~~-l-+--+-+-H++---+----+--1f-+-+-+-+H 

Fig. 8 S.B. voltage multiplying factor at the I Cmax level. 
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Silicon epitaxial base power •~ansistors 

r--t--1 

--i-1 
~ 

10 
10-2 

7278553.2 

Tj=125°C 

~ 
2s 0 c I'~ 

10-t 1 -le (A) 10 

Fig. 9 Typical d.c. current gain at 
-VcE = 4 V. 

BDT92 
BDT94 
BDT96 

10.~~~~~II~~~~~'!'~'sl••Is~2 
-VcEsat t--<f----i-+-1-tt-+--Hl-++-->+--l--'1-++-+-+-++< 

(mVI 

Fig. 10 Typical collector-emitter 
saturation voltage. T mb = 25 oc. 
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BDV64; 64A 
BDV648; 64C 

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P t:pitaxial base transistors in monolithic Darlington c1rcu1t tor audio output stages and general 
amplifier and switching applications. N-P-N complements are BDV65, 65A, 658 and 65C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

-Vcso 
-Vern 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
-le= 1 A;-VcE =4 v 
-lc=5A;-VcE=4V 

Cut-off frequency 
-lc=5A;-VcE=4V 

MECHANICAL DATA 

Fig. 1 SOT-93. 

Collector connected 
to mounting base. 

__ 1s,2_ 
max 

---14-

-.4,25 
4,15 

4,4 

See also chapters Mounting 
instructions and Accessories. 

t 

~• BDV: 1.: 11: 11:0 V 
max. 60 80 100 120 V 

max. 

max. 

max. 

typ. 
> 

typ. 

20 

125 

150 

1500 
1000 

100 

A 

w 
oc 

kHz 

Dimensions in mm 

--1~a~l---. 2q_ 
- _l 

t 21 
max 

~,: j 

11--o,4 -- , .. 
1,6 ?Z'/5220.3 -

October 1985 527 



BDV64; 64A 
BDV648; 64C 

CIRCUIT DIAGRAM 

RATINGS 

c 

b-~~---' 

___ J 
e 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BDV64 

Fig. 2. 

R 1 typical 5 kn 
R2 typical 80 n. 

A B c 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

-Vcso max. 60 80 100 120 v 

--Vern max. 60 80 100 120 v 

-Vrno max. 5 5 5 5 v 

Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to T mb = 25 °c 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified. 

Collector cut-off currents 

IE= O; -Vea= -Vcsomax 
IE= O; -Vea= -YNcaomax; Tj = 150 °e 
Is= O; -VcE = -YNcEOmax 

Emitter cut-off current 
le= o; -vrn = 5 v 

-tc 

-lcM 

-Is 

Ptot 

Tstg 

Tj 

Rth j·mb 

-lcso 
-lcso 
-lcrn 

-Imo 

max. 

max. 

max. 

max. 

max. 

< 
< 
< 

< 

12 

20 

0,5 

125 

-65 to+ 150 

150 

400 
2 

5 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power tra1~sistors 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified. 

D.C. current gain* 
-le= 1A;-VcE=4V hFE 
-le= 5A;-VcE=4V hFE 
-le= 10 A; -VcE = 4 v hFE 

Base-emitter voltage* 
-lc=5A;-VcE=4V -VsE 

Collector-emitter saturation voltage* 
-le= 5 A;-ls = 20 mA -VcEsat 

Collector capacitance at f = 1 MHz 
IE= le=O;-Vcs = 10 v Cc 

Cut-off frequency 
-le= 5 A; -VcE = 4 v fhfe 

Diode, forward voltage 
IF= 5 A VF 
IF= 12 A VF 

Switching times (see also Fig. 4) 
-Icon= 5 A; -Ison= lsoff = 20 mA; Vee= -16 v 
Turn-on time ton 
Fall time tf 
Turn-off time to ff 

7277491.4 

90% 
-Is 

90% 

------ - - 1son 

10% ----- -- ... 
1on 

Fig. 3 Waveforms. 

* Measured under pulse conditions: tp < 300 µs; 6 < 2%. 
**-VsE decreases by about 3,6 mV/K with increasing temperature. 

typ. 
> 
typ. 

< 

< 

typ. 

typ. 

typ. 
typ. 

typ. 
typ. 
typ. 

BDV64;64A 
BDV64B; 64C 

1500 
1000 
1000 

2,5 v•• 

2 v 

200 pF 

100 kHz 

1,8 v 
2 v 

0,5 µs 
1,0 µs 
2,0 µs 

-
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BDV64; 64A 
BDV64B; 64C 

530 October 1980 

v~Jnf 
--11- tp I 

---- T --

7Z78130 

Fig. 4 Switching times test circuit. 

-V1M = 16,5 V 
-Vee= 16V 
v88 = 6,5 v 
R1 = 56 n 
R2 = 410.11 
R3 = 560n 
R4 3n 
tr= tf = 15 ns 
tp = 10µs 
T = 500µs 



Silicon Darlington power transistors 

-le 
(A) '---...J---+---+---1-+-'-'--'-'---+- 5 = O,Ql "'-'--1-4-1---1---1--...._. 

- I CM max ,---'-~A'---'-'-'--'--'-, 

I\ I\ 2 
(2) 5 

10 

d.c. 

L--...L--+---+-...J....J--'-'-W-~BDV64---:oi==l--.j..J-j~----I--+-+-~ 
1.--_J_--+---+--+-l-1-1-U-~0ov64A-'=~:u..i---1--~-l--+-1 

l---+--+--+---+--l-l--l-+l~BDV64B-"i==t=+lf+t-+--+-i---!-l 
BDV64C ...l-

10-2 L---'--+----L-...J....J--l-l-W------'-.J.._.L...J.-L.JLI...1.L...L-...l----L.......J.......J 
1 10 102 -VcE (V) 

Fig. 5 Safe Operating ARea; T mb,,;;; 25 °c. 
I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits (independent of temperature). 

BDV64; 64A 
BDV64B; 64C 
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BDV64;64A 
BDV648; 64C 

Ptot 
(W) 

501-+-+-+-1-+-+-+-1-+r\:-3!.-~1-+-+-+-1-+-+-+-1-+-l-I 
~ 

OL....L-1-.L-J......l-..L....L--l-.J.....J-l.......l.-l.....LT'\~J......J.......l..-.L-J......l-..U 
0 100 200 

Fig. 6 Power derating curve. 

7Z77494. 1 

10§mmDm§m~DB§m~um 
Zthj-mbl---i---+-+-+-1-1.+u.---'"-+-l-+~~-+--1-1-1-1-i-w---l-l-+-1+1+H--+--+-1-+++H+-+---H-H++H 

(K/W) 

Ii= 1 

~ 0,75 
t:= 0,50 
I== 0,33 

I= o.~? 
10-1 0, 10 I I lill..--1--1""11 

~0.05 

10-2 ~ O,Ql 

Li==_L0-'-l-LI..<U.U...-1--L--L-L-L.LJ.~-!--L-JL-W..U..U.-.J-J'--W'-"'M++---'~ 
.___._-'-.1.-L.Ll.ilL.--Jl--L~.W.U.,____,_-'-'-'-'-..,....._..__._._._._._._..___. -1 t p ,_ I Ii= t p 

-T- T 10-3 L--1-...W...LJ.J.J.il..--'l......J....L...l..LJ.J.<LI---l.....L..J...U..UJ..L-.l--l-'-l.J..U.L<-_._ ______ ___, 

10-3 10-2 10- 1 10 102 10 3 
tp (ms) 

Fig. 7 Pulse power rating chart. 
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Silicon Darlington power tr.J'lsistors _J 
--

BDV64;64A 
BDV64B; 64C 

7Z77493 1 

'~ .... 1------- 0,1 ... ~~liO:l-l-l-W-1--~+--+-.+--j-J-W-J--1--~+--+--+-+-+++l+----+--+-+-++-+++l 

!:== 0 ,2 =t--l.Jc+!JS-+:~""""--+-+--1--1-+-++++---+--+--+-t--H++t----+--+-+-++t++t 
F===o,33~ ~ 
l===t 0,5 0 -t-- 't--i-. 
~ 0, 75 ;.-+.:: t----.J 

1 L.-..-!.. l 0 
10- 2 10- 1 10 tp (ms) 10 2 

Fig. 8 S.B. voltage multiplying factor at the -lcmax level. 

o=O 
10 2 ~s::::t:::::t:x±:±±±±!±==:::±==J:::±:±:l:±±±:t::==:±:::::t:::t:t±±±tt::==t::±=t±:±±tl±===±=:j 

0,05 ~ 

al:~ 
10~-:-s-ln~ 1---Q,20 ~ 

1 ~ 
1--- 0 33 t-- ~ 

'1 t-+-
~0,50 

~0.75 

1 L-...J10 
10-2 10-l 10 tp (ms) 

Fig. 9 S.B. current multiplying factor at the -VcEOmax level (100 V). 
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BDV64; 64A 
BDV64B; 64C 

7Z77497 7277498 

10 2 v 
7 

r71 -le VeEsat 
(A) (V) 

fl 
I 

v 
typ 171 

5 v 
J 

r7 
r7 

l7 
t/ 

f7 
0 

1..,.,. 

1 1,5 2 2,5 
-VBE (V) 

Fig. 10 -VeE = 4 V; Tj = 25 oe. 

/ 

0 
0 

7 

r/ 
lZ 

_L 
~yp 

I7 
f7 

,;-
v 

17 

5 10 -le (A) 15 

Fig. 11 -1e11 8 = 250; Ti= 25 °e. 

Fig. 12 Typical values; -VeE = 4 V. 
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BDV65;65A 
BDV658; 65C 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. P-N-P complements are BDV64, 648 and 64C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Vcso 

Vern 

lcM 
Total power dissipation up to T mb = 25 °c 

Junction temperature 
Ptot 

Tj 

D.C. current gain 
lc=1A;VcE=4V 
lc=5A;VcE=4V 

Cut-off frequency 
lc=5A;VcE=4V 

MECHANICAL DATA 

Fig. 1 SOT-93. 

Collector connected 
to mounting-base. 

See also chapters Mounting 
instructions and Accessories. 

hFE 
hFE 

fhfe 

_1s,2 __ 
max 

-14-

_.4,25_ 
4,15 

max. 

max. 

max. 

max. 

max. 

typ. 

> 

typ. 

4,4 

t 

BDV65 A B c 

60 80 100 120 v 
60 80 100 120 v 

20 A 

125 w 
150 oc 

1500 
1000 

70 kHz 

Dimensions in mm 

-- 4 6 I max -
21-
-

) +--
~ 
I-

t ~ 
12,7 j max 

~ 

ax 

~r:0.4 
7Z75220.3 -
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BDV65; 65A 
BDV65B; 65C 

CIRCUIT DIAGRAM 

r·----------. c 

b -~1-----1 

_ _j Fig.2. 
7Z66445.2 

e 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BDV65 

R 1 typical 5 kn 
R2 typical 80 n. 

A B c 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Vcso max. 60 80 100 120 v 

Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Total power dissipation up to T mb = 25 °c 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified. 

Collector cut-off currents 
IE= O; VcB = VcBOmax 
IE= O; Vcs = %VcBOmax; Tj = 150 oc 
Is= O; VcE = %VcEOmax 

Emitter cut-off current 
le= O; VEB = 5 V 

Vern 

VEBo 

le 

ICM 

Is 

Ptot 

Tstg 

Tj 

Rth j-mb 

ICBO 
lcso 
lcrn 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

< 
< 
< 

< 

60 80 

5 5 

12 

20 

0,5 

125 

--65 to+ 150 

150 

400 
2 
1 

5 

100 

5 

120 v 
5 v 

A 

A 

A 

w 
oc 

oc• 

K/W* 

µA 
mA 
mA 

mA 

• Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 °e unless otherwise specified. 

D.C. current gain* 
le= 1 A; Vee= 4 v 
le= 5 A; Vee =4 v 
lc=10A:Vee=4V 

Base-emitter voltage* 
ie = 5 A: Vee= 4 v 

Collector-emitter saturation voltage* 
le= 5 A; Is= 20 mA 

Collector capacitance at f = 1 MHz 
le= le= O; Vcs = 10 v 

Cut-off frequency 
lc=5A;Vce=4V 

Diode, forward voltage 
IF= 5 A 
IF=12A 

Switching times (see also Fig. 4) 
Icon= 5 A; Ison= -lsoff = 20 mA; Vee= 16 v 
Turn-on time 
Fall time 
Turn-off time 

90% 
Is 

7Z77499.5 

10% ~=·-----~--

ll _IBof: 

90% f-----1-,"'----_-_-__ -+-_-..-- 1con 

le 

10% 

hFE 
hFE 
hFe 

Vse 

Vcesat 

Cc 

fhfe 

VF 
VF 

ton 
tf 
to ff 

Fig. 3 Waveforms showing t0 n; ts+ tf = t 0 tt-

Measured under pulse conditions: tp < 300 µs; o < 2%. 
Vse decreases by about 3,6 mV/K with increasing temperature. 

BDV65; 65A 
BDV658; 65C 

typ. 1500 
> 1000 
typ. 1750 

< 2,5 V** 

< 2 v 

typ. 150 pF 

typ. 70 kHz 

typ. 1,2 v 
typ. 2 v 

typ. 1 µs 
typ. 3 µs 
typ. 6 µs 

-

October 1985 537 



BDV65; 65A l 
BDV65B; 65C 

--~~~~~~~~~~~~~~~~~~~~~~~~~-

538 

V~M _JLJL ---1H==i--...-+t 

--11- tp I 
-- T --

Fig. 4 Switching times test circuit. 

Vee 

V1M = 16,5 V 
Vee = 16V 
v88 -6,5 v 
R1 = 56 n 
R2 = 410n 
R3 = 560n 
R4 3n 
tr=tf = 15 ns 
t = 10µs 
t' = 500 µs 

Turn-off breakdown energy with inductive load (see also Fig. 5). 

Icon= 6,3 A; -lsoff = O; tp = 1 ms; T = 100 ms E(BR) > 100 mJ 

v, 

-0-
p 

vert. 
oscilloscope 

hor. 
oscilloscope 

'1Z73170 

Fig. 5 Test circuit; V1=12 V; Rs= 270 n. 



Silicon Darlington power transistors 

le 
(A) 1----+--+--1---+-+-++-++---+ 5 = O,Ql ~+H--+---;--+-t 

1cMmax 1."'. .A I 
i--~~1-+-+-+-H-++~~~~~~~.....,,.._~~+..N,......+M-tp=--+-+-

10 i-1_c_m...,.ax ___ ,,_ ..... ~ ~I~ ~ ~ .. ~5 ms 

-
t----t-·-+-+-+-t-++-++--~-....-;o,rS,......_'<!'lt+t't-0,2 +---+--+-! 

r 1 )l"'\rt-~,,,t..1-\!>1-~-o.5 +-+-+-1 
t----+--+-+-+-t-++-++---+-+--l"<+L'J~fil-'it't_,~___,--+_, 

1---+--+-+++++H----+-+-HN~~~N~N~ 2 ~-+-~ 
~ I\ 5 

(2) ~I 1\1 
Ill Ll 10 

t----t--+--+-+-t-++-++---+-+--+-+-+-t-ttiH-20+--t-+-i 

d.c. 

1----+--+--+--+-+-++-++-- B DV6 5 -=1-1++1!4---+---1-+-1 
t--+--+---+-+-+-++++--BDV65A-HFRI++-~---+-+-~ 

1-----+---+--+--+-+-+-+-++--- B DV6 5 B ~l=l-l~+---+--l--+-1 
BDV65C H 

10- 2 ~-~-+-~-+-+~~-~-~~~~~-~~~ 
1 10 VcE(V) 

Fig. 6 Safe Operating ARea; T mb.;;:; 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits (independent of temperature). 

BDV65; 65A 
BDV65B; 65C 

October 1980 539 



BDV65; 65A 
BDV658; 65C 

150........,-,...-.,-..,.-.,......,-,...-.-..,.-.,........-,...-.-..,.-.,...-r-r-.--r-T7Z_8~2-r-.768 

Ptot 
(W) 

1001-t-+--+-~l'\Jr-+-t--+-+-+-+--+-+-11-+-+--+-+-+-+--+--H 

~ 
50t-t-+--+-+---i1-+-t--+-rl'\J-'l<-+-1-+--+-+-1-+-+--+-+-+-H 

~ 
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0 100 T mb (oC) 200 

Fig. 7 Power derating curve. 

Z th j- mb 1---+--+--+-++<+++-->-+-++~>+---+---+-<f-+-+-++H--+-<f-H-+++++--+--+--1-++++++--+--+-+-~H< 

(K/W) 
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t==10.,2? --~ 

10-1 0.10~~--r--rH !:l ~~ 
H0,05 

I _.j0,02 

1---+-+-+-H-~f++Ht---+---t-++++tt+--t-++t+t+tt---i _Jl_fi_ 
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Fig. 8 Pulse power rating chart. 
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Silicon Darlington power tr-i:isistors BDV65; 65A 
BDV65B; 65C 

7277493 1 

10 tp (ms) 

Fig. 9 S.B. voltage multiplying factor at the lcmax level. 

IO: -~:.:~ 

-+--+-+-++H-1---+--+--t-1-+-++++----·-.+--+-I -+_J~ I _, 

I JI i~t--r 
' '-····i 

1 '--- 1,0 1 ll I I j , 
10- 2 10- 1 10 10 2 

1p (ms) 

Fig. 10 S.S. current multiplying factor at the VcEOmax level (100 V). 
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BDV65; 65A 
BDV658; 65C 

7277503 7277502 

10 2 

7J 
~ le VeEsat 

IA) (V) 

ll v 
rj-_ L 

JL typi 
11 

v;~p x 
L 

5 

v lL 

lZ 

IL 
lL 

0 ti 0 
1 1,5 2 VBE (V) 2,5 0 5 10 le (A) 15 

Fig. 12 le/IB = 250; Tj = 25 oe. 

v 
L 

10 2 '--~-'-~.J.-:t-""'-J..-L....J.....j....L..J..~~-L---'--'"--'--'-.._._'-'--~~'---'--'--'-......... ~ 
10-l 10 le (A) 

Fig. 13 Typical values; VcE = 4 V. 
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- BDV66A; B 
BDV66C; D 

DARLINGTON POWER TRANSISTORS 

P NP cpitoxiai base Dar:ington transistors for dudiu uulpul stage5 and generai amplifier and switching 
applications. N-P-N complements are BDV67A; B; C and D. Matched complementary pairs can be 
supplied. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

D.C. current gain 
-le= 1A;-VcE=3V 
-le= 10 A; -VcE = 3 v 

Cut-off frequency 
-lc=5A;-VcE=3V 

-Ve BO 

-Vern 

-lcM 

Ptot 

T-J 

hFE 
hFE 

fhfe 

BDV56J\ I B I c :t: ~ --T- --+--
max. 100 1120 1140 160 V 

max. 80 100 120 150 V 

max. 

max. 

max. 

typ. 

> 

typ. 

---------
20 

175 

150 

3000 
1000 

50 

A 

w 
oc 

kHz 
------------------------------------------· 

MECHANICAL DATA 

Fig. 1 SOT-93. 

Collector connected 
to mounting base. 

See also chapters Mounting 
instructions and Accessories. 

Dimensions in mm 

I 
•
1

11 ... o,4 

- 1--1,6 7Z75220.3 

-

-
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BDV66A; B 
BDV66C; D 

CIRCUIT DIAGRAM 

RATINGS 

b-o------t 

7Z66446.2 

___ J 
e 

c 

Fig. 2. 

R 1 typical 3 kO. 
R2 typical 80 0. 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

- Total power dissipation up to T mb = 25 °c 

Storage temperature 

Junction temperature* 

THERMAL RESISTANCE 

From junction to mounting base* 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified. 

Collector cut-off currents 

IE= O;-Vcs = -Vcsomax 
IE= O; -Vcs = -YNcsomax; Ti= 150 °c 
Is= O;-VcE = -YNcEOmax 

Emitter cut-off current 
lc=O;-VEB=5V 

-Vcso max.BDV~:: r::o11~0 
-VcEO max. 80 100 120 

-VEBO ma~ 5 5 5 

-le 

-lcM 

-Is 

Ptot 

Tstg 

Tj 

Rth j-mb 

-lcso 
-lcso 
-lcrn 

-IEBQ 

max. 

max. 

max. 

max. 

max. 

< 
< 
< 

< 

16 

20 

0,5 

175 

-65 to+ 150 

150 

0,625 

1 
4 
3 

5 

D 

160 v 
150 v 

5 v 

A 

A 

A 

w 
oc 

oc 

K/W 

mA 
mA 
mA 

mA 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Darlington power transistor.; 

D.C. current gain* 
-le= 1A;-VcE=3V 
-le= 10 A; -VcE = 3 v 
-le= 16 A; -VcE = 3 v 

Base-emitter voltage** 
-le= 10 A; -VcE = 3 v 

Collector-emitter saturation voltage* 
-le= 10 A; -lg= 40 mA 

Collector capacitance at f = 1 MHz 
IE= le= O; -Vcs = 10 v 

Cut-off frequency 
-lc=5A:-VcE=3V 

Diode, forward voltage 
IF= 10 A 

D.C. current gain ratio of matched 
complementary pairs 

-le= 10 A; -VcE = 3 v 
Small-signal current gain 

-le= 5 A; -VcE = 3 V; f = 1 MHz 

Switching times 
-Icon= 10 A; -Ison= lsoff = 40 mA; Vee= -12 V 
Turn-on time 

Turn-off time 

Measured under pulse conditions: tp < 300 µs; 8 < 2%. 

hFE 
hFE 
hFE 

-VsE 

-VcEsat 

Cc 

fhfe 

VF 

hFE1/hFE2 

hfe 

ton 

to ff 

-VsE decreases by about 3,6 mV /K with increasing temperature. 

BDV66A; B 
BDV66C; D 

typ. 3000 
> 1000 
typ. 1000 

< 2,5 v 

< 2 v 

typ. 300 pF 

typ. 60 kHz 

< 3 v 

< 2,5 

typ. 40 

typ. µs 

typ. 3,5 µs 
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BDV66A; B 
BDV66C; D 

-le 

IAI 

10 

10-1 

10-2 

- 1cMmax 

- 1cmax 

1 

1!~ 

111 

I 

I 
I 

l I 

u 
10 

7288057 1 

II 

I\ 

(2) 

BDV66A 
BDV66B 
BDV66C 
BDV66D 

10 2 -VcE (VI 

Fig. 3 Safe Operating ARea; T mb.;:;; 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptot max line. 
(2) Second breakdown limits (independent of temperature). 
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BDV67A; B 
BDV67C; D 

DARLINGTON POWER TRANSISTORS 

N-P-N epitaxial base Darlington transistors for audio output stages and general amplifier and switching 
applications. P-N-P complements are BDV66A, B, C and D. Matched complementary pairs can be 
supplied. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Vcso 
Vern 

mo. BDV~: +,;.-+ 1: 11~ V 

max. 80 I ;~~ I 120 150 V 

Collector current (peak value) max. 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

max. 

max. 

D.C. current gain 
le= 1 A:VcE=3V 
lc=10A:VcE=3V 

Cut-off frequency 
lc=5A:VcE=3V 

MECHANICAL DATA 

Fig. 1 SOT-93. 

Collector connected 
to mounting-base. 

See also chapters Mounting 
instructions and Accessories. 

typ. 

> 

typ. 

_15,2 __ 
max 

--14----. 
.... 4,25 __ 

4,15 

20 

200 

150 

3000 
1000 

60 

A 

w 
oc 

kHz 

Dimensions in mm 

-- 4 6 [max --
21-
-

1 
H· 
1:-::-:1 
H 

t ~ 
12,7 j max 
~ 

ax 

-
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BDV67A; B 
BDV67C; D 

548 

CIRCUIT DIAGRAM 

,-----------
' 

c 

b -1--4----1 

_ _J 
7Z6644S.2 

e 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDV67A 

Collector-base voltage (open emitter) Vcao max. 100 

Collector-emitter voltage (open base) Vern max. 80 

Emitter-base voltage (open collector) VEBo max. 5 

Collector current (d.c.) ic max. 

Collector current (peak value) lcM max. 

Base current (d.c.) la max. 

Total power dissipation up to T mb = 25 oc Ptot max. 

Fig. 2. 

R1 typical 3 kn 
R2 typical 80 n 

B c D 

120 140 160 v 
100 120 150 v 

5 5 5 v 

16 A 

20 A 

0,5 A 

200 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature* Tj max. 150 

THERMAL RESISTANCE* 

From junction to mounting base Rth j-mb 0,625 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified. 

Collector cut-off currents 
IE= O; Vea= Vcaomax lcao < 1 
IE= O; Vea= Y:.Vcaomax: Tj = 150 oc lcao < 4 
la= O; VcE = Y:.VcEOmax lcrn < 3 

Emitter cut-off current 
le= O; VEB = 5 V IEBO < 5 

• Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken irito account. 

M•y1981 l 

oc 

K/W 

mA 
mA 
mA 

mA 



Darlington power transisto1.; 

D.C. current gain* 
le= 1A;VcE=3V hFE 
lc=10A;VcE=3V hFE 
lc=16A;VcE=3V hFE 

Base-emitter voltage** 
le= 10 A; VcE = 3 v VsE 

Collector-emitter saturation voltage* 
lc=10A;l 8 =40mA VcEsat 

Collector capacitance at f = 1 MHz 
IE= le= O; Vcs = 10 v Cc 

Cut-off frequency 
lc=5A;VcE=3V fhte 

Diode, forward voltage 
IF= 10 A VF 

D.C. current gain ratio of matched 
complementary pairs 

lc=10A;VcE=3V hFE1/hFE2 

Small-signal current gain 
le= 5 A; VcE = 3 V; f = 1 MHz hfe 

Turn-off breakdown energy with inductive load (see also Fig. 3). 

Icon= 6,3 A; -lsoff = O; tp = 1 ms; T = 100 ms 

Switching times 
Icon= 10 A; Ison= -lsoff = 40 mA; Vee= 12 v 
Turn-on time 

Turn-off time 

E(BR) 

ton 

to ff 

vert. 
oscilloscope 

+ 
Vee 

hor. 
oscilloscope 

7Z7J86J .1 

Fig. 3 Test circuit; V1=12 V; Rs= 270 n. 

Measured under pulse conditions: tp < 300 µs; o < 2%. 
VsE decreases by about 3,6 mV/K with increasing temperature. 

BDV67A;B 
BDV67C; D 

typ. 3000 
> 1000 
typ. 1000 

< 2,5 v 

< 2 v 

typ. 300 pF 

typ. 60 kHz 

< 3 v 

< 2,5 

typ. 40 

> 150 mJ 

typ. 1 µs 

typ. 3,5 µs 
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550 

BDV67A; B 
BDV67C; D 

le 
(A) 

10 

7Z88058 

1cMmax 

1cmax ~ II 

~ 

(1) 

~ 
N 

N 

I 

(2) 

l 

\ 

BDV67A 
BDV67B 1-1 BDV67C}1 
BDV67Dn 

10 VcE(V) 

Fig. 4 Safe Operating ARea; T mb.;:; 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max line. 
(2) Second breakdown limits (independent of temperature). 



BDV91 
BDV93 
BDV95 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N epitaxial base power transistors in the plastic SOT 93 envelope. These transistors are intended 
for use in audio output stages and general amplifier and switching applications. 

P-N-P complements are BDV92, BDV94 and BDV96. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

D.C. current gain 

lc=4A;VcE=4V 

Transition frequency 

Vcso max. 

Vern max. 

lcM max. 

Ptot max. 

Tj max. 

hFE > 

BDV91 BDV93 BDV95 

60 

60 

80 

80 

100 v 
100 v 

~--~---~ 

20 

100 

150 

20 

A 

w 
oc 

le= 0,5 A; VcE = 10 v fT > 3 MHz 

MECHANICAL DATA 

Fig. 1 SOT-93 . 

Collector connected 
to mounting base. 

See chapters Mounting 
instructions SOT-93 and 
Accessories. 

____ 15,2 __ 
max 

--14 -------1 
4,25_.. 
4,15 

Dimensions in mm 

11.-o,4 
_._... 1-.-

1,6 7Z75220.3 -
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BDV91 
BDV93 
BDV95 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

SDV91 

Collector-base voltage (open emitter) Vcso max. 60 

Collector-emitter voltage {open base) Vern max. 60 

Emitter-base voltage {open collector) Vrno max. 7 

Collector current (d.c.) le max. 

Collector current (peak value) lcM max. 

Base current (d.c.) Is max. 

Emitter current (d.c.) IE max. 

Total power dissipation up to T mb = 25 oc Ptot max. 

Storage temperature Tstg 
Junction temperature Tj max. 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off currents 
IE= 0; Vcs = Vcso max lcBo < 
IE= O; VcB = %Vcsomax;Tj = 150 oc lcso < 
Is= 0; VcE = VcEO max lcrn < 

Emitter cut-off current 
le= o; vrn = 1 v Imo < 

D.C. current gain 
lc=4A;VcE=4V hf E > 
lc=10A;VcE=4V hf E > 

Collector-emitter saturation voltage 
lc=4A;IB=0.4A VcE sat < 
lc=10A;IB=3,3A VcE sat < 

Base-emitter saturation voltage 
lc=4A;IB=0.4A VBE sat < 

Base-emitter voltage 
lc=4A;VcE=4V VBE < 

552 January 1981 

BDV93 SDV95 

80 100 v 

80 100 v 

7 7 v 

10 A 

20 A 

7 A 

14 A 

100 w 
-65 to +150 oc 

150 oc 

1,25 K/W 

0,1 mA 
1 mA 
1 mA 

mA 

20 
5 

1 v 
3 v 

1,6 v 

1,6 v 



Silicon epitaxial base pow ... transistors 

CHARACTERISTICS (continued) 

Transition frequency 
le= o,5 A; Vee= 10 v 

Switching times (between 10% and 90% levels) 
Icon= 4 A; Ison= -lsoff = 0,4 A; Vee= 30 v 
Turn-on time 
Turn-off time 
Fall time 

7277499.5 

90% ------ - 1son 

Is 

10% t----f------lt--~---

- - 1soff 

90% 

10% ----- -

... ._tf 
.,.. ts ..... 

_. toff 1-

Fig. 2 Switching times waveforms. 

v~JLJL 
--I 1- tp I 

..__ T --

7Z78131 

Fig. 3 Switching times test circuit. 

fr 

tan 
to ff 
tf 

Vee 

> 

typ. 
typ. 
typ. 

VIM 
Vee 
-Vss 

R1 
R2 
R3 
R4 

tr= tf 

f 

BDV91 
BDV93 
BDV95 

3 MHz 

0,5 µ.s 
2,0 µ.s 
0,7 µ.s 

55 v 
30 v 

7 v 
150 n 
60 n 
20 n 
7,5 n 
15 ns 
10 µ.s 

500 µ.s 

-
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BDV91 
BDV93 
BDV95 

554 January 1981 

le 
(A) 1----+--+--+-+-+-++<-+-- Ii = O,Q1 j...._J.-W+.1-11---.+.---1--+-1 

i--;I C;;,;M;,;;m~ax:.:..+-+-+-i~' l-H.:!-.-...+-..-"+-...H+.f...r+t-' tp = -+-__,__........_. 
1 J'i..~1)_1\, 10µs 

10 ~1 c~m~afx~~fl:ltlt~~~h~~~N~l~I~l$1~2o~~~~ I= ¥ ~ I'S 5 0 _._____.__.___, 

w I\ 200 

(~f\ I\ 500 

1 ms 

1----+---+-+-+--f-HH+----f-+-+--+-+-IHo+I- 5 -+------+-+--< 

d.c. 

1---+--+---+-+-+-+++1------4BDV91-i==!.-+-1-U----+---+-+~ 

1---+---+-+-+-+-+++t---tBDV93j:::l-+,g.i.--+-+-+-l 
BDV95~ 

10- 2 1...--...l---l........L....l...J....L..1..U....---'--.l.-.L.......1....L...\..LIJl...---'--+-...J........1 

1 10 102 

Fig. 4 Safe Operating ARea; T mb = 25 °c. 
I Region of permissible d.c. operation. 

VcE(V) 

11 Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits independent of temperature. 



Silicon epitaxial base power transistors 

BDV91 
BDV93 
BDV95 

>-----+--+----+-·-+---+--+-+++----!---+--4---+-+-++++----·+---+-1-1-1---H 

1------J--+--+--+-+--!-t-++----;-----+-~--;--+-·H -----j----·t--+-+-+-+-+-H 

h FE t-·---t--·--+---+--+-+-++~----+--+--+-+-<1--+-+++------+--- -+-- -H-1 

t--H 

le IA! 10 

Fig. 5 VcE = 4 V; Tj = 25 oc. 
7 Z82994 
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Fig. 6 Pulse power rating chart. 
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BDV91 
BDV93 
BDV95 

7Z82993 
10~~~~-.-~~~~~~~~~~~~-.-......... ~~~~--.---.--.-...,....., ........ ~ 

~=0-1--1--+-+-+-+-++-~--t~+-+-4-+-++-1+--~-+---t--t-t--+-+++-t 

-0.1 -r--+-

0,33 

1----- 0,5 

0,75 

Fig. 7 Second-breakdown voltage multiplying factor at the lcmax level. 

102 8 - 0 
R',0.01 __ , 

7Z82992 

0,75 ~ 
1tJ1J:!:ll!jt11t==t=!jj!tttt:::::t:±:i:±fHE:~~~bd::ULW 
10-2 10- 1 10 tp (ms) 10 2 

Fig. 8 Second-breakdown current multiplying factor at the V CEOmax level. 
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BDV92 
BDV94 
BDV96 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P N P epitaxial base power transistors ir. the plastic SOT-93 envelope. These transistors are inlt:m.leu 
for use in audio output stages and general amplifier and switching applications. 

N-P-N complements are BDV91, BDV93 and BDV95. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) -Vcso 

Collector-emitter voltage (open base) -VcEO 

Collector current (peak value) -lcM 

Total power dissipation up to T mb = 25 °c Ptot 

Junction temperature 

D.C. current gain 
-lc=4A;-VcE=4V 

Transition frequency 
-le= 0,5 A; -VcE = 10 v 

MECHANICAL DATA 

Fig. 1 SOT-93. 

Collector connect 
to mounting base 

See chapters Mounting instructions 
SOT-93 and Accessories. 

Tj 

hFE 

fT 

_1s,2_ 
max 

max. 

max. 

max. 

max. 

max. 

> 

> 

BDV92 BDV94 BDV96 

60 

60 

80 

80 

100 v 
100 v 

.._....;__~-'----~ 

20 

100 

150 

20 

4 

A 

w 
oc 

MHz 

Dimensions in mm 

--14n6-
max -..2,-
- I 
- ! 

t 21 
max 

12,7 j max 

-~-

I 

L!l-04 __ 11 ... ' 

1,6 7275220.3 -
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BDV92 
BDV94 
BDV96 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDV92 BDV94 BDV96 

Collector-base voltage (open emitter) -VcBO max. 60 80 100 v 
Collector-emitter voltage (open base) -Vern max. 60 80 100 v 
Emitter-base voltage (open collector) -VEBO max. 7 7 7 v 
Collector current (d.c.) -le max. 10 A 

Collector current (peak value) -lcM max. 20 A 

Base current (d.c.) -IB max. 7 A 

Emitter current (d.c.) -IE max. 14 A 

Total power dissipation up to T mb = 25 °c Ptot max. 100 w 
Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 1,25 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified. 

Collector cut-off currents 
IE= 0; -VcB = -VcBOmax -lcBO < 0,1 mA 
IE= O;-VcB = -'hVcBOmax;Tj =1500C -lcBO < 1 mA 

IB = O;-VcE = -VcEOmax -lcEO < 1 mA 

Emitter cut-off current 
le= O; -VEB = 7 V -IEBO < mA 

D.C. current gain 
-lc=4A;-VcE=4V hFE > 20 
-le= 10A;-VcE=4V hFE > 5 

Collector·emitter saturation voltage 
-lc=4A;-IB=0,4A -VcEsat < 1 v 
-le= 10A;-IB=3,3A -VcEsat < 3 v 

Base-emitter saturation voltage 
-le= 4 A;-IB = 0,4 A -VBEsat < 1,6 v 

Base-emitter voltage 
-lc=4A;-VcE=4V -VBE < 1,6 v 
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Silicon epitaxial base power transistors 

CHARACTERISTICS (continued) 

Transition frequency 
-le= 0,5 A; -VcE = 10 v 

Switching times (between 10% and 90% levels) 
-Icon= 4 A; -Ison= lsoff = 0,4 A; -Vee= 30 V 
Turn-on time 
Tu rn-otf ti me 
Fall time 

7Z77491.4 

90% 
-Is 

--- --- - -Ison 

10 % ,___ _ _, _________ _ 

--- 1soff 

90% 

10% ---·--· 

- --1on 
... ..,.__tf 

--.. t 5 1-+-

-+- toff 1_ 

Fig. 2 Switching times waveforms. 

v~:rul "-l:~p-1 
7Z78130 

Fig. 3 Switching times test circuit. 

Vee 

fT 

ton 
to ff 
1f 

> 

typ, 
typ. 
typ. 

-V1M 
-Vee 
Vss 

R1 
R2 
R3 
R4 

tr= tf 
tp 
T 

BDV92 
BDV94 
BDV96 

4 

0,3 
0,7 
0,3 

MHz 

µs 
µs 
µs 

55 v 
30 v 

7 v 
150 !J 
60 n 
20 !J 

7,5 !J 

15 ns 
10 µ.s 

500 µs 

.,.. ___ 
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BDV92 
BDV94 
BDV96 

(~ t-.. 500 
~N 

1 ms 

d.c. 

r-~-+--+--+--+-+-+-+++-~__,BDV92,q..-+++i-~-+~l--l-1 

t--~-+--+-+--+-+-++++-~--JBDV94+:=l-H++.i+-~-+----!--+---l 
BDV96 1-i 

10- 2 ~~-'-_,_-'--'--'--'--'--'-'--~-'-~'--'-'-...l....J.-l-W'--~-'--'-_,_, 
1 10 102 -VcE (V) 

Fig. 4 Safe Operating ARea; T mb = 25 °c. 
I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits independent of temperature. 
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Silicon epitaxial base power transistors 

BDV92 
BDV94 
BDV96 

10L-:~~L-..-"---'-'--'-.L..J..-'-'-~~-'-~.1--"-..1....-'l-L-..l...J....l...-~---'~-l...--L-..l......l-J-J..J...J 
10-2 10-1 -le (A) 10 

Fig. 5 -VcE = 4 V; Tj = 25 oc. 

Zthj-mbt-----lr---t--t--t---H+tt--~+--+-+-+-t++++~-+--+-l--++++++----11--l-l-+-t-++++-~+---< 
(K/W) 

Ii= 1 

~0,75 
0,5 

Fig. 6 Pulse power rating chart. 

August 1983 561 



BDV92 
BDV94 
BDV96 

-0.1_ -i--t-
M V t-- 0,2 _ t-t-t-r-

0,33 

I-- 0,5 

0,75 

Fig. 7 Second-breakdown voltage multiplying factor at the lcmax level. 

102 ~:-;.o o 
l<t,0.01 -

0,02~ 

~~ 
~1-~ 

10 i- 0, 1 t--. 

7Z82992 

0,75 ~ 
1 t:J:1J:!l!tl:tlt::t:!jj!tttt:::t:±:C:±±Hfl:~:b::bl:U.l..W 
10- 2 10- 1 10 tp (ms) 10 2 

Fig. 8 Second-breakdown current multiplying factor at the V CE Om.al$ level. 
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BDW55 
BDW57 
BDW59 

SILICON PLANAR EPITAXIAL POWER TRANSISTORS 

N-P-N medium-power transistors in SOT-32 plastic envelopes specially intended for use in professional 
equipment (i.e. telecommunication). The high degree of reliability has been achieved by using process 
steps and materials which have been proved to be highly reliable. 

Features of this product: • unimetal (gold-to-gold) ultrasonic wire bounding; 
• gold silicon eutectic chip bond; 
• glass-passivated chip; 
• silicone plastic 

P-N-P complements are BDW56, BDW58 and BDW60. 

QUICK REFERENCE DATA 

BDW55 BDW57 BDW59 

Collector-base voltage (open emitter) Vcso max. 45 60 100 v 
Collector-emitter voltage (RBE = 1 kn) VcER max. 45 60 100 v 
Collector-emitter voltage (open base) Vern max. 45 60 80 v 

Collector current (peak value) ICM max. 1,5 A 

Total power dissipation 
up to T mb = 95 oc Ptot max. 8 w 

Junction temperature Tj max. 175 oc 

D.C. current gain 
lc=150mA;VcE=2V hFE > 40to 250 

Transition frequency 
IC = 50 mA; V CE = 5 V fT typ. 250 MHz 

MECHANICAL DATA 
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BDW55 
BDW57 

MECHANICAL DATA 

Fig. 1 T0-126 (SOT-32). 

Collector connected 
to metal part of 
mounting surface. 

a 
max 12,71._ 

_J_ 
0,5 

+ 
3,2 
3,0 

+ 

1-7,8max1 

_Th_~ 
~ 11,1 

1 

max 

~-1 
15,3 
min 

7Z59324.2 

e c b'+''____,_ l 
0,88_.11- ' ' 
max ~ 1.-

12,291 

See also chapters Mounting Instructions and Accessories. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134). 

BDW55 

Collector-base voltage (open emitter) VcBO max. 45 

Collector-emitter voltage (RBE = 1 kn) Vern max. 
451 Collector-emitter voltage (open base) Vern max. 45 

Emitter-base voltage (open collector) VEBO max. 5 

Collector current (d.c.) le max. 

Collector current (peak value) lcM max. 

Total power dissipation 
up to T mb = 95 °c Ptot max. 

Dimensions in mm 

( 1) Within this region 
the cross-section 
of the leads is 
uncontrolled. 

BDW57 BDW59 

60 100 v 
60 100 v 
60 80 v 

5 5 v 
A 

1,5 A 

8 w 
Storage temperature Tstg -65to+175 oc 

Junction temperature Tj max. 175 oc 

THERMAL RESISTANCE 

From junction to ambient 
in free air Rthj-a 100 K/W 

From junction to mounting base Rthj-mb 10 K/W 

564 March 1981 



BDW55 
Silicon planar epitaxial powur transistors BDW57 

BDW59 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified. 

Collector cut-off current 
IE= O; Vcs = VcBOmax lcso < 100 nA 
IE= O; Vcs = 30, 45, 70 v (resp.); Tj = 150 oc lcso < 10 µA 

Emitter cut-off current 
lc=O;VEB=5V IEBO < 10 µA 

Base-emitter voltage 
le= 500 mA; VcE = 2 V VBE < v 

Collector-emitter saturation voltage 
le= 500 mA; Is= 50 mA VcEsat < 0,5 v 

D.C. current gain 
lc=5mA;VcE=2V hFE > 25 

le= 150 mA; VcE = 2 V hFE 40 to 250 

le= 500 mA; VcE = 2 V hf E > 25 

Transition frequency at f = 35 MHz 
le= 50 mA; VcE = 5 V tr typ. 250 MHz 

Switching times (see also Figs 2 and 3) 

Icon= 150 mA; Ison= -ls0 tt= 15 mA; 
Vee= 10.2 v 
Turn-on delay time td typ. 30 ns 
Turn-on rise time tr typ. 30 ns 
Turn-off storage ti me ts typ. 500 ns 
Turn-off fall time tf typ. 80 ns 



BDW55 
BDW57 
86W59 

CHARACTERISTICS (continued) 

+Vee 
10,2 v 

Equipment 

. Jr10,7V input A 

0 

O Vio---f~--.--r:==J----.--1H 

input B 1[,1,1 V 

A= -4,3 V 
B=+7,1 V 

Fig. 2 Test circuit for measuring switching times. 

input A 
7Z77248 

10%---+--f input B 
o~+-------~--------~ 

OL--le-...l--l~=-----'~~-1-----~ 

td- --

- tr 
- ton._ 

Fig. 3 Switching times waveforms. 

pulse generator; rise time= 1 ns. 
double-beam or dual-trace oscilloscope; rise time< 5 ns. 
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Silicon planar epitaxial power transistors 

7Z77233 

1--~~-1-._._1--~~l-----+-~'-'BDW55 
1--~~~~~1--~-1-._._l--~~l-----+-~'-'BDW57 

le 
IAJl--~---l~·--1---'---+--1---l-l-+--+~~---+~--+----+-+--+-+-++-1 

1CMmax 

LC) r--
LC) LC) 

~ ~ 
0 0 

10-2 (Q (Q 

BDW55 
BDW57 
BDW59 

1 10 VcE (V) 102 

Fig. 4 Safe Operating ARea. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptotmax and Ptotpeakmax lines. 
(2) Second-breakdown limits (independent of temperature). 
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BDW55 
BDW57 
BDW59 l __ _ 

7277235 

1or-::::---:::-::::--;;:--l=1=i:::++::q::::====ir::::==i==i=::rRi0omwN5'91sg 
Tmb.;;;95°c 

'c 
(A)l----+---+--~--+-+++++-----1--+--+-+--+-1--+-H 

1CMmax 
b = 0,01 

1cmax I\ 

(1)~ \\ 

IS:'1 500 

1 , 'c 10- ....- 1--l--+--+-+--+--l 
~ ( mA) 1--1-I-+-+-+--+--< 
I-- .'• 
f-- 4 1--l--+--+--+-+--l 

200 

I- 2 1--1--+--I--+--+---< 

I\ t,ms 
---+--+--+--+-+--4---l d.c 

Ill 
0 60 80 100 

VcE (V) 

10-2 L-___J,l____!l---L.J --"-'-J 11...w...J._lli.._____,____.__._...J......J.... 
1 10 VcE (V) 102 

Fig. 5 Safe Operating ARea. 

I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 

111 Repetitive pulse operation in this region is permissible, 
provided RsE.;;;; 1 kn.. 

(1) Ptot max and Ptot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon planar epitaxial powi;r transistors 

Ptot max 
(%) 
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100 
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0 
0 

Fig. 6. 
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BDW55 
BDW57 
BDW59 

S.B. voltage multiplying factor at the lcmax level 

10 0, 10 

0 05 0,02 & = 0,01 
, ~NI::\.. 

7277244 

~ o,2ot--+--t-1H-H-f~:s,:..:-"'~~~1-+-+++t-t+~-t~t-1-t-+-tttt~--lr--r--t-t--t-t-rtt 

~ 
0,33 -........ "';;::~ 

ico~,5~o~~g;~~~-.,~~~N~~~~~~i~~~~~lillJJl:::I.:IJJJiill 1 [' 7 5 r-+-!-++1 
10-6 

Fig. 8. 

S.B. current multiplying factor at the VcEOmax level (45 V) 

10 0,10 
0,05H tio~~~o,01 

-5!1 
0,20 :sl 

0,33 N 1'N 
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Si!icon planar epitaxial power transistors 

BDW55 
BDW57 
BDW59 

7Z77239 

S.B. current multiplying factor at the VcEOmax level (60 V) t-t-r-----t-+-i B DW 5 7 

Mt 1 
!--·· +-- -+--1--<-H..W-.----- ---- -+- . 
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7Z77241 

S.B. current multiplying factor at the VcEOmax level (80 V) 1---f----+-J BDW59 

M1 
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BDW55 
BDW57 
BDW59 

Ic 
(mA) 

10 

1 
10 3 

Fig. 12. 
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100 

,..,.,,,.... 

50 

0 
1 

Fig. 13. 
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VcE = 2 V 
Tj =25°C 
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~ 
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7Z10445 
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_X 

1 
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10 10 2 ls(mA) 10 3 

7Z67755 

VcE = 2 V 
Ti= 25 °c 

typ. behaviour 
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Silicon planar epitaxial powcer transistors 

L...1----1-J.-'-'-L.--1-J.-'-'-L._J_J VcE=2V 
L..L.-.1.-J--'--.'-L.-"-J.-'-l-!-_J_J Ti=25°c 

le 

(mA)l---L-J'-'---L-L--+---ILL.L-L---+---L-L-'-'---+---L-l.-1 

I 
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lhr oi....i..~....1....i...::...l.o!l....L.J.....J.....1....1....L.J.....J.....1....1--1....1 

0 VBE (V) 2 

Fig. 14. 

7Z72892 

6------------~ 
typ. values 

Ti= 25 °c 
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Fig. 16. 
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BDW55 
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BDW59 
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f T ..____._.._.__._.........__---l_.___._._,_. f = 35 MHz 
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7 
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Fig. 15. 

7Z72890 
1,5------------

typ. values 

Ti= 25 °c 
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Fig. 17. 
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BDW56 
BDW58 
BDW60 

SIL.ICON PLANAR EPITAXIAL POWER TRANSISTORS 

P-f\J-P medium-rnwPr -i-rnn">ic;tnr5 ;n S0T-32 plastic enve~apes specia!!y intended ~Ci use;~ prct;;s:;:o:1oi 
equipment (i.e. telecommunication) The high degree of reliability has been achieved by using process 
steps 3nd materials which have been proved to be highly reliable. 

Features of this product:• unimetal {gold-to-gold) ultrasonic wire bounding; 
• gold silicon eutectic chip bond; 
• glass-passivated chip; 
• silicone plastic. 

N-P·N complements are BDW55, BDW57 and BDW59. 

QUICK REFEREl\ICE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (RsE = 1 kQ) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation 
up to T mb = 95 oc 

Junction temperature 

D.C. current gain 
--le= 150 mA; -VcE = 2 V 

Transition frequency 
-le= 50 mA; --VcE = 5 V 

-Vcso 

--Vern 
-Vern 
-lcM 

Ptot 

T J 

--- -- ---
max. 45 60 100 V 

BDW56~ BDW5i' BD\11160 

max. 45 I 60 100 V 

max. 45 60 80 V 

max. 

max. 

max. 

> 

typ. 

1,5 

8 

175 

40 to 250 

75 

A 

w 
oc 

MHz 
----------------------~-·-----~---·-··--"--~-·----------------~-

MECHANICAL DATA 
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BDW56 
BDW58 
BDW60 

MECHANICAL DATA 

Fig. 1 T0-126 (SOT-32). 

Collector connected 
to metal part of 
mounting surface. a 

_J_ 
0,5 

+ 
3,2 
3,0 

+ 

Dimensions in mm 

15,3 
min 

e c b · 1 .. ---~ 
0,88_.l I .. ' ' 
max _.I k 

7Z59324.2 

12,291 

( 1) Within this region the cross-section of the leads is uncontrolled. 

See also chapters Mounting Instructions and Accessories. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDW56 BDW58 BDW60 

Collector-base voltage (open emitter) -Vcso max. 45 60 100 v 

Collector-emitter voltage (RBE = 1 kn) -Vern max. 45 60 100 v 

Collector-emitter voltage (open base) -vcEo max. 45 60 80 v 

Emitter-base voltage (open collector) -vEBO max. 5 5 5 v 

Collector current (d.c.) -le max. 1 A 

Collector current (peak value) -lcM max. 1,5 A 

Total power dissipation 
up to T mb = 95 oc Ptot max. 8 w 

Storage temperature Tstg -65 to +175 oc 

Junction temperature Tj max. 175 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rthj-a 100 K/W 

From junction to mounting base Rthj-mb 10 K/W 
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Silicon planar epitaxial power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified. 

Collector cut-off current 

'E = 0; -VcB = -VcBOmax 
IE= O; -VcB = 30, 45, 70 V (resp.); Tj = 150 oc 

Emitter cut-off current 
le= o; -vrn = 5 v 

Base-emitter voltage 
-le= 500 mA; -VcE = 2 V 

Collector-emitter saturation voltage 
-le= 500 mA;-IB = 50 mA 

D.C. current gain 
-lc=5mA;-VcE=2V 
-le= 150 mA;-VcE = 2 V 
-le= 500 mA; -VcE = 2 V 

Transition frequency at f = 35 MHz; 
-le= 50 mA; -VcE = 5 V 

Switching times (see also Figs 2 and 3) 
-lc0 n=150mA;-1Bon= IBoff= 15mA; 
-Vee= 10,2 v 
Turn-on delay time 
Turn-on rise time 
Turn-off storage time 
Turn-off fall time 

-lcBO 
-lcBo 

-Imo 

-VBE 

-VcEsat 

hFE 
hFE 
hFE 

fT 

< 
< 

< 

< 

< 

> 

BDW56 
BDW58 
BDW60 

100 nA 
10 µA 

10 µA 

1 v 

0,5 v 

25 
40to 250 
> 25 

typ. 75 MHz 

typ. 30 ns 
typ. 40 ns 
typ. 500 ns 
typ. 80 ns 
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BDW56 J 
BDW58 

___ s_o_w_6_o_ 
CHARACTERISTICS (continued) 

input : 1I'1D.7 V 

. SL11,1V input B 

0 

V· 
~1----1 

A= +4,3 V 
B=-7,1 V 

Fig. 2 Test circuit for measuring switching times. 

-Vee 
10,2V 

7Z77490 

input B 

10%---1----------+ 

0'----1--1--~==----""""""l'+--l------

td-- -
... ~tr 

--+- ton ~ 

Fig. 3 Switching time waveforms. 

Equipment 

pulse generator; rise time = 1 ns. 
double-beam or dual-trace oscilloscope; rise time< 5 ns. 
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Silicon planar epitaxial power transistors 

1o.-------.--,......,.--.-T""T"".----.-----.--..--,.--1z_1_1_23..,4 
T mb .;;;95 °c 1--t--t-+-1-+-1-----1---+-t--iBDW56 

1----,..-----,.-t--t--t-+-t-+-t----1---+-l--iBDW58 

-le 
(A)t-----t---+----+-+-+-t-+++----+--t---+-~--+-++-1 

I 

- 1cMmax 
Ii ;0,01 

1-----t-1 

N'l ~1?? t\ ~ 2,op 
10- 1 1----+-----l-+-+-l--+-++t----t---+-+4-~~~500 

1----+-----l-+-+-l--+-++t----t---+-+-l-'~i.-+1ms 

1----+----+-+-t-t-+-++t----+-----+-++t---.d.c. 

co co 
"' "' s: s: 
0 0 

10-2 co co 

1 10 -VcE (V) 

Fig. 4 Safe Operating ARea. 

I Region of permissible d.c. operation 
11 Permissible extension for repetitive pulse operation 

( 1) Ptot max and Ptot peak max I ines. 
(2) Second-breakdown limits (independent of temperature). 

102 

BDW56 
BDW58 
BDW60 
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BDW56 
BDW58 
BDW60 l ___ _ 

7Z77236 
10 _T_m_b _,,;;_9_5_o_c~1--_:;1-....,+--r--r--r-+----_-_-_ ..... _;:-_-_---r_-_..,.;-_:rB-D_W_6....,0 

-le t----- ' I l 
(A) _l..___,_ _ _,____.___,__.__--1---+-< 

1--~--'f-------+---+-+--+-+-+-++----- O = 0,01 I 

- 1cMmax 

10 - 1 1-- - I C --+---+----+--+---+-< 

1-- ( mA) f-~-1-+--+-+--+-1 
1-­
f--

t---­

f--

Fig. 5 Safe Operating A Rea. 

~ l'S:l200 

1':1'\ 500 

r'\ 1 ms 

-----+---+-1--+---+--+--+l\--tn. 

10 -VcE (V) 

Region of permissible d.c. operation 
11 Permissible extension for repetitive pulse operation 

111 Repetitive pulse operation in this region is permissible 
provided RsE,,;; 1 kU 

( 1) Ptot max and Ptot peak max lines 
(2) Second-breakdown limits (independent of temperature). 
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Silicon planar epitaxial power transistors 

10 8 = 1 

~0,75 
I I o.so 
~ 0,33 
I-- 0,20 

TTT 
~0.10 

Ptot max 
(%) 

100 

50 

0 

~ . ·h 

0 

Fig. 6. 

:1 

~ 

100 

7Z77232 

1 

1 

!\. 

~ 

T mb (oC) 200 

BDW56 
BDW58 
BDW60 

:s: ~ 

~o.o 5 t-tt111--+-+-t-+i-tttt-__,--++++ttt+---+-+-t-++i-ttt---+-++-+++Ht--+--+-+tt+tH 
~~.02H+>+---+---+--1-t-+++H~-+-+-+-++t+++-~+-<--HH-+i#--+-t-++-t-t+t+---+--+-<H-+++tt 0,01 

10-1 1.il 
10-6 10-5 tp (s) 

Fig. 7. 
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BDW56 
BDW58 
BDW60 

S.B. voltage multiplying factor at the -lcmax level 

Mv 

7277243 

·---+--+-+-t-H~l----!---t-+-l-l-H+t---+--+-+-1--+-+++f---+--t--+---+-+++H 

102r=~~~ffia!E~~F!Em§~~F!rnl§~~fff:m ~- -~-·+-+--+-++-+++----+-

r-·---+--+---+-<-+-•~++--~-+--+-+-+-++++---1---+--+--+-++-++<----4~+- f-t-­
---+--l--t-1-t-++tt---+-t-1-++++++--+--!--1-++++++--~1--+-+-+-+++tt 

t----·-t--·-r-i·+-+-++<-t----t---+--+-~++H-----·-+---+--+-~~++-----+--+--+-~-+-+~ 

0 05 0,02 0 = 0,01 

010 , ~N"'"' 
10 ' ~ 

~ --+--1 ·t-t--1 
0,33 r--..J ~ 

Fig. 8. 
7277238 

S.B. current multiplying factor at the -VcEOmax level (45 V) H+----+-+-<BDW 56 

~----+-+-+-+-~-++----+-t-1-1-++t-H 

t--·-t--t--t-t-+-~++-·--+---t---+-+-+-+;-,-+---t--+--+-"f--+-·i-+++--+---+--t-+--+-~ 

t-· t---+--t-H 

1---+-l----t-1-+-+-++-----+--i-+-+-+-t--++---+--r---+-+-+-+-+++---~-t-+--+--<-+-+~ 

0,05rf. 0~2~: O,Dl I 
10 0,10 ~ ~ 

---- +---· --+--+--+--~ 

wo:,7:5±::±:C±:H±li===f=::i:t±fIHt~=::..:::i~·~~l::::::~~~~~~.l.JJ.UlJJ 1L 
10·- 6 10-4 

tp (s) 

Fig. 9. 
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S.licon planar epitaxial power transistors 

BDW56 
BDW58 
BDW60 

7Z77240 

S.B. current multiplying factor at the -VcEOmax level (60 V) >-++----+--+--<BDW58 

M1 
t-----+--+-+-+-1--H--H----+-+-l--i -+-+-++t------+--.__1---+--+-+-++-·---"- -·- ·- -1--t-4-++-+-l 

102c·-=-=-=f==l=~tE=tU:::::::=:==f==:1=1=t!EtE===l~t=i:::E;B:ttt=:::::::=!==:=!=Ft!Etfl I- ·--t--t--+---t-+--i-++-----+-+-+-+-+-l-+++---_----1- --=i ·.f::.1 
t----1-----+---+--·-+H--+-<-+-++---------_--_-i --~ --+-+-+-+;+----- ·---+---+---+-+-1~>--__ -_--+--1- ·-+--i--+---+-+-+-+-+-< 

f------r. -r--t-t--t-t-++1---- -+--........,1---t--+ ----+---+-+-t-1--1--1--++---+--+--l--+-_,f.--H-+4 

t---1---+---+--+-t-+-+-++-------+----+-+---+-t-+-++t------+--+--+--+--+-+-+++----+--'--"'--+--+ 

10 0,10 
0,05.,.., t10~2,=0,01 

~ 
-t-1--++-t++ll----....... ---i--s;:~~~jS:...i-+++~H---+_jf---l-++++1-+-----~-l-~-

ISlS 
0,20 

Fig. 10. 

7Z 77242 

S.B. current multiplying factor at the -VcEOmax level (80 V) H+----+-l---iBDW60 

102 t:::===:l=:±:::t=li=t:::t::t:±:l===±=i=t::::±:!:±t±i±===:±:=±::±:±±±±tl:===:±:-=-±=±::±±:±±±! 

0,02 0 = 0,01 
~51 N'N 
I~~ 

10 010 ~ !'l~ 
'----1 H-i 

1--+--H-+'-----+-- f--1 ~+-+ 

0,50 r-t-t1 ~ 

10-5 10-4 10-3 
t p (s) 

10-2 
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BDW56 
BDW58 
BDW60 

-Ic 
(mA) 

10 

t---

Fig. 12. 

150 

t---

100 -
50 

0 
1 

Fig. 13. 
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-VcE =2V 
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typ. behaviour 
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7Z67754 
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Silicon planar epitaxial power transistors 

600 

-le 
(mA) 

400 

200 

0 
0 

Fig. 14. 

typ 

-ii 
]] 

rffl 
rr: 
lL 

11 

1J 
iJ 

rr 

7Z72893 

-VeE=2V 
Tj = 25 °e 

max -v8E t-H--1 

-VBE (V) 

typ. values 
Tj = 25 °e 

2 

-Ve Esat 1-+-+-1-+-+-+-+-+-+-+--+-+-+-+-+-+-+-H 
(V) 

I 

I 
1 

1-+-+-1-+-+--+-+-+-+vA--1-+-+-+-+10 H-H 

f-++-1-+-+-+-hf-Jl'"-+-IH-+...4-+-+-+-IH-I 
v p y )... 5+++-

0 ~i..-1 H!HlOOElB 
0 

Fig. 16. 
-le (A) 2 

200 

fT 
(MHz) 

150 

100 

so 

0 
1 

./ 

Fig. 15. 

1,5 

-VBEsat 
(V) 

0,5 

~ 
~ 

0 
0 

Fig. 17. 

).-1 
y 

:::;! 

typ 
_/ 

v 

10 

k-1 
p 
~ 

lo-

~ 

BDW56 
BDW58 
BDW60 

7Z72440 

-VcE=5V 
f =35MHz 
Tj = 25 °C 

I"-

" 

102 -Ic (mA) 

7Z72BBB 

typ. values 
Tj = 25 °e 

l...f 1d 1s=s 
L.-1 10 HH-1 

20 H-+-1 

-le(A) 2 
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______ j BDX35 
BDX36 
BDX37 

SILICON PLANAR EPITAXIAL POWER TRANSISTORS 

N-P-N transistors in T0-1 ?B plastic: ~nv~lones il'!tended for high current switching applications, e.g. 
inverters, and switching regulator circuits. 

QUICK REFERENCE DATA 
----------------- -----------------· 

SDX35 SDX36 SDX37 

Collector-base voltage (open emitter) Vcso max. 100 120 120 

Collector-emitter voltage (open base) Vern max. 60 60 80 

Collector current (peak value) lcM max. JO 10 10 

Total power dissipation 
up to T mb = 75 oc Ptot max. 15 15 15 

D.C. current gain 
le= 0,5 A; VcE = 10 v hFE > 45 45 45 

Collector-emitter saturation voltage 
le= 5 A; Is= 0,5 A VcEsat < 0,9 0,7 0,9 

Turn-off time 
Icon= 5 A; Ison= -lsoff 00 0,5 A ton typ. 350 350 350 

v 
v 
A 

w 

v 

ns 
------------------------·----------------------------

MECHANICAL DATA 

Fig. 1 T0-126 (SOT-32) 

Collector connected 
to the metal part of 
the mounting surface a , 

, 

l~I ..__.._,~ 1.-

max ...,.12,71._ 

I' -..11....-
0,5 

(1) Within this region the cross-section of the leads is uncontrolled. 
See also chapters Mounting instructions and Accessories. 

l 
3,2 
3,0 r 

Dimensions in mm 

I._ 7,8max·•1 

-+·1 
3,75 . __ , I 

11,1 
max 

15,3 
min 

e c· b'_~l 
o,es_.../ I .... 
max I I 

7Z5932.4.2 

-· .. [Dj] 
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BDX35 
BDX36 
BDX37 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages BDX35 

Collector-base voltage (open emitter) VcBo max. 100 

Collector-emitter voltage (VBE = 0) VcES max. 100 

Collector-emitter voltage (open base) Vern max. 60 

Emitter-base voltage (open collector) VEBO max. 

Collector current (d.c.) le max. 

Collector current (peak value) lcM max. 

Base current (d.c.) IB max. 

Base current (peak value) IBM max. 

Reverse base current (peak value) -IBM max. 

Total power dissipation 
up to T mb = 75 oc Ptot max. 
up to T amb = 25 oc Ptot max. 

Storage temperature T stg 
Junction temperature Tj max. 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 
From junction to ambient in free air Rthj-a 

588 March 1979 

BDX36 BDX37 

120 120 v 
120 120 v 
60 80 v 

5 v 
5 A 

10 A 

1 A 

2 A 

2 A 

15 w 
1,25 w 

-65 to+ 150 oc 

150 oc 

5 K/W 

100 K/W 



BDX35 
Silicon planar epitaxial power transistors BDX36 

BDX37 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
IE=O;Vc9=80V BDX35 'cso < 10 µA 
IE= O; Vee= 80 V; Tj = 100 oc BDX35 'cso < 50 µA 
'E = O; Vee= 100 v BDX36/37 'cso < 10 µA 
IE= O; Vee~ 100 V; Tj = 100 oc BDX36/37 lcso < 50 µA 

Emitter cut-off current 
5 nA le= O; VEB = 4 V IEBO 

typ. 
< 10 µA 

le= O; VEB = 5 V 'EBO < 1 mA 
D.C. current gain hFE 45 to 450 

le= 0,5 A; VcE = 10 v BDX35/36 hFE typ. 130 
BDX37 hFE typ. 80 

Collector-emitter saturation voltage 
le= 5 A; 19 =0,5 A BDX35/37 VcEsat < 0,9 v 

BDX36 VcEsat < 0,7 v 
le= 7 A; 19 = 0,7 A BDX35/37 VcEsat < 1,2 v 
le= 10 A; 19 = 1 A BDX36 VcEsat < 1,5 v 

Base-emitter saturation voltage 
le= 5 A; 19 =0,5 A VsEsat < 1,6 v 
le= 7 A; 19 = 0,7 A BDX35/37 VsEsat < 1,8 v 
le= 10 A; 19 = 1 A BDX36 VsEsat < 2,2 v 

Collector capacitance at f = 1 MHz 
typ. 40 pF ·IE= le =.O; Vee= 10 v Cc < 60 pF 

Transition frequency at f = 35 MHz 
le= 0,5 A; VcE = 5 V; Tamb = 25 °c fr typ. 100 MHz 

Switching times 
(between 10% and 90% levels) 
Icon= 1 A; Ison= -lsoff = 0,1 A 

turn-on time tan 
typ. 0,06 µs 

< 0,1 µs 

turn-off time ta ff 
typ. 0,6 µs 

< 0,8 µs 

Icon= 2 A; Ison= -lsoff = 0,2 A 
turn-on time tan < 80 ns 

turn-off time ta ff 
typ. 0,45 µs 

< 0,7 µs 
Icon= 5 A; Ison= -lsoff = 0,5 A 

turn-on time tan 
typ. 180 ns 
< 300 ns 

turn-off time ta ff 
typ. 320 ns 
< 500 ns 
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BDX35 
BDX36 
BDX37 

ti= 0,01 
7267998 

10 
CMmax 

1cmax 

le 
IA) 

\ \ \ I\ soo µs 

\~I\ Njls 

-\: -3J ::S: ~ -3: 100 µs 

t-----+---+---+-- second L_\_ :"S: ~ ' ] 
1----+--+--+- breakdown 1) W ~ I~ 200 µs 

~;l\\f\ 

..l.I \ ~ .Llm 
10-1 t-----+---t--t---t-+-t-++-t-----;---+-_,3],..._~....i-tr+-1 

lJ: CS: 2 ms 

J 
\ 5 ms 

t-----t-~~~-'--+-++-t-----+ BDX35 l 
BDX36--+---t+ T 

Fig. 2 Safe Operating Area with the transistor forward biased. 

Region of permissible d.c. operation 
11 Permissible extension for repetitive pulse operation. 

1) Independent of temperature. 
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Silicon planar epitaxial power transistors 

7Z78885 

1001--t-+~Tt--+-+-+--t~~rt-+-1-+-+-+-+-1 

p is.. ~ 
totmaxt-;-+-+-~~-+-+---+-~r\..+---+-+-~f--+-l 

(%l I\ 
75t--t--t--+-+-+~~-l-f-+-~H-+-lf-+--+-I 

K 
I\ 
.-Tmb'-1-

50t-t-+--+-t-t-+-+-1Kf-'cl--+-+.-1-+-+-1 [\ 

251-+-+--+-t--+-+-+-1-+-+-+T'\~-i\---l-I 
1\li 

Fig. 3 Power derating curve. 

Zth j-mb 

(K/W) t---t---t-t-t--H+++--4--+-+-+++H+----l--~-l--l--HW-l-l 

1---.+-- 5 = 1 

BDX35 
BDX36 
BDX37 

7Z72461.1 

1---+---10,01i"'i:;;itttt+--l-+-l--+++-+++--il--1-H-+-1-l-l-ll--+--1--l--l---l--W-l-I 

Fig. 4 Pulse power rating chart. 
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BDX35 
BDX36 
BDX37 

'-----1-_J_-----1--+-l--l-l--l-l-----I S.B. voltage multiplying factor at the Icmax level 

Mv 1------1-_J_-----l--+-l--l-l--l-l-----l----l---l----l---l-+-++-l------+--+--+-+-l-+-+-H 

10'-----1--l------1--+-l--l-l--1-1----1---1---1----l---l-+--H-1------+--+--+-+-l-+-+--H 

1--------1--5 = 0,01 ->-,..;:-l-+-+-l-l-----l--l---l----l---l-+--H-1------+---+--+-+-+-l-+--H 

tp (ms) 10 

Fig. 5 S.B. voltage multiplying factor at the lcmax level. 

102~-~-~-,.~~~~--~-------------~"~"~"'~' ...... 
1-----1--+-----1---1--1-+--1--1-1------1 S. B. current multiplying factor at the Vceomax level 

1------+--+-- 5 = o,011..f"il-H--1-----1-_J_-----1--+-1--1-l--1-1-----1---1---1----1---1-+-+..4-I 
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o~ 

tp (ms) 

Fig. 6 S.B. current multiplying factor at the VcEOmax level. 
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Silicon planar epitaxial powdr transistors 

10 

Vee sat 

IV) 

0.1 

07538 

I 
lc/18 =10 
Ti :25 °C 

II 
y ltYy 

JL[,7 
,..,~7 u 

.IL 
I--- $;)-+-"'"'/ T7 y 

~-.- y 
I-- !O 

c:7y7~p9 ,,..~ J 
7 ~~ -.'\q 

"' i..."" ~ v 
10 lelA) 

Fig. 7 Collector-emitter saturation voltage as 
a function of the collector current. 

v 

l7 
typjt 

IZ 

y 

100 Ti (°C) 150 

BDX35 
BDX36 
BDX37 

lei 18 =10 
T; =25 °C 

I 
Vee sat Max.for 

IV) 1----+---+--+--+--"BDX35 .._ __ ..J 

onr4-

0.1 '----~-'--..1.-..1.-J......L..J..J-'----' 
10 lelAl 

Fig. 8 Base-emitter saturation voltage as 
a function of the collector current. 

Fig. 9 Collector-base current with an open 
emitter as a function of junction temperature. 
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BDX35 
BDX36 
BDX37 

typ. BDX35/36 

07'5)7 

VcE =2V 
Ti= 25 °C 

1TTT ~ 
100 .___ _ ____. _ __, typ BDX37 t±J~='.si=±::±:±±tlit==±=±:±±±:i±l:I 

~ 
,__ _ _____,_--' m 1 n 

"' ~ Above 7A min. t--,),. 
for BDX36 only---!---+-' 1• 

10<---l-.-l.----''-..J-'-...!...J..J....1. ___ i...1-_i1--i..1-.l-.l-'-J....J..'-------''---'-----'---l.-'-..L.J.~ 
7 

0.1 1.0 10 le (A) 

Fig. 10 D.C. current gain as a function of collector current. 
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BDX42 
BDX43 
BDX44 

N-P-N SILICON PLANAR DARLINGTON TRANSISTORS 

Silicon n-p-n planar Darlington transistors for industrial switching applications, e.g. print hammer, 
solenoid, relay and lamp driving. Encapsulated in a T0-126 plastic envelope with collector connected 
to the heatsink. 
P-N-P complements are SDX45, SDX46 and SDX47 respectively. 

QUICK REFERENCE DATA 

SDX42 SDX43 SDX44 

Collector-base voltage (open emitter) 

Collector-emitter voltage 

Collector current 

Total power dissipation 
up to Tamb = 25 °c 
up to T mb = 100 oc 

D.C. current gain 
IC = 500 mA; V CE = 10 V 

Collector-emitter saturation voltage 
le= 1 A; Is= 1 mA 

lc=1A;ls=4mA 

Turn-off time 
le= 500 mA; Ison= -lsoff =0,5 mA 

MECHANICAL DATA 

Fig. 1 T0-126. 

Collector connected to the 
metal part of mounting 
surface. 

_.I I 4,58 I I._ 

Vcso max. 

VcER max. 

le max. 

Ptot max. 

Ptot max. 

hFE > 

VcEsat < 
VcEsat < 

!off typ. 

max --, 2,7,--

_J __ 
0,5 

(1) Dimensions within this zone are uncontrolled. 

See also chapters Mounting Instructions and Accessories. 

60 

45 

1,25 
5 

2000 

1,6 

1500 

' 3,2 
3,0 

t 

80 

60 

1,25 
5 

2000 

1,6 

1500 

100 v 
80 v 

A 

1,25 w 
5W 

2000 

v 
1,6 v 

1500 ns 

Dimensions in mm 

1-- 7,8 max -+-I 

_fh -3j5 r 
~ 11,1 

[ max 

~-1 
r 

15,3 
min 

e c · b 4'.-------'-l 
o,aa_JI.... . 
max ._.I I._ 

7259324.2 

12,291 
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BDX42 
BDX43 
BDX44 

RATINGS 

r·------...,c 
' 

L ______ J 
ns44s1.1 e 

Fig. 2 Circuit diagram. 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDX42 BDX43 

Collector-base voltage (open emitter) Vcso max. 60 80 

Collector-emitter voltage * VcER max. 45 60 

Emitter-base voltage (open collector) VEBO max. 5 

Collector current (d.c.) le max. 

Collector current (peak) lcM max. 2 

Base current (d.c.) Is max. 0,1 

Total power dissipation 
up to T amb = 25 oc Ptot max. 1,25 
up to T mb = 100 oc Ptot max. 5 

Storage temperature T stg -65 to+ 150 

Junction temperature ** Tj max. 150 

THERMAL RESISTANCE** 

From junction to ambient Rth j-a 100 

From junction to mounting base Rth j-mb 10 

External RsE not to exceed value shown in Fig. 12. 

BDX44 

100 v 
80 v 

v 
A 

A 

A 

w 
w 
oc 

oc 

K/W 

K/W 

Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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BDX42 
N-P-N silicon planar Darlingt:in transistors BDX43 

BDX44 

CHARACTERISTICS " Tj = 25 oc unless otherwise specified 

Collector cut-off current 
VsE = O; VcE = 45 v BDX42 ICES < 10 µA 

VsE=O;VcE=60V BDX43 ICES < 10 µA 

VsE=O;VcE=80V BDX44 le ES < 10 µA 

Emitter cut-off current 
le= O; VEB = 4 V 'EBO < 10 µA 

D.C. current gain 
le= 150 mA; VcE = 10 V hFE > 1000 

le= 500 mA; VcE = 10 V hFE > 2000 

Collector-emitter saturation voltage 
le= 500 mA; 16 = 0,5 mA VcEsat < 1,3 v 
le= 1 A; Is= 1 mA BDX43 VcEsat < 1,6 v 
le= 1 A; ts= 4 mA BDX42, 44 VcEsat < 1,6 v 
tc = 500 mA; 16 = 0,5 mA; Tj = 150 oc VcEsat < 1,3 v 
le= 1 A; Is= 1 mA; Tj = 150 oc BDX43 VcEsat < 1,8 v 
tc = 1 A; Is= 4 mA; Tj = 150 oc BDX42, 44 VcEsat < 1,6 v 

Base-emitter saturation voltage 
tc = 500 mA; 16 = 0,5 mA VsEsat < 1,9 v 
le= 1 A; Is= 1 mA BDX43 VsEsat < 2,2 v 
tc=1A;ls=4mA BDX42, 44 VsEsat < 2,2 v 

Small signal current gain 
'c = 500 mA; VcE = 5 V; f = 35 MHz hfe typ. 10 

Switching times (see also Fig. 3 and Fig. 4) 
le= 500 mA; Ison= -lsoff = 0,5 mA 

Turn-on time ton typ. 400 ns 

Turn-off time to ff typ. 1500 ns 

le= 1 A; Ison= -lsoff = 1 mA 

Turn-on time ton typ. 400 ns 

Turn-off time to ff typ. 1500 ns 
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BDX42 
BDX43 
BDX44 

Sµs 

1-1 +38n 
Icon :SOOmA 

Ison =-!Baff= O,SmA 

son 

-2,2 v +10V 

9 kfi 1en 
TU.T 

r·-----·- -·-·1 

7!72065.2 

Fig. 3 Test circuit for 500 mA switching. 

toff 

t 
OUTPUT 90°/o 

_,___,__,i 1o°to i 
-----..;...---~--+-~.!..::'..._!_ 

i 
I td tr , __ .... 7Z72064 

Fig. 4 Switching waveforms. 
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N-P-N silicon planar Darlington transistors 

Ptot 
max 
(W) 

5.0 

4.0 

3.0 

2.0 

1.0 

0 

103 

06021 

1-+--+-+-+--+-+-+--+-+-+--+-+-+-+-l ;II '--++­
l-+-+-f-+-+-1--+-+-+--+-+-+-+-<f-ft:;. -++-
1-+--+-+-+--+-+-+--+-+-+--+-+-+-+-tt1,. ++-i 
1-+--+-+-+--+-+-+--+-+-+--+-+-+-+-t-lJi t-t-1 
1-+-!-t-+--+-t-+--+-t-+--+-t-+-+-t-\ II H-1 
1-+--+-+-+--+-+-+--+-+-+--+-+-+-+-+-1 q '-H 

1 n -t-1 
l-+-+-f-+-+-1--+-+-+--+-t-+-+-if-++t._i £ ~ 

-50 0 50 100 T("C) 150 

Fig. 5. 

7Z67585.1 

I I VeE=10V 
f--1 Tj = 25 °C 

z:. :::s; typ 

~ 

V1 )'>"1 I'' min_J 

lZ 

~ lt 
/ 

.L 

1 le (A) 5 

Fig. 7. 

BDX42 
BDX43 
BDX44 

le t--1 VeE = 10 V 

(mA) H 1j =25°C 

L 

1--+-+--+--+--+-+--<t y p H--+-+-->--+-+-1 

.IL 

v 
vr 

1...__.,/=-J...1-'-.1.......J.---'--'--.J......J'-'--1--'-.1.......J.-' 
0,5 

60 

t-H 
t-H 
t-H 

40 

20 

0 
0 

1,5 VBE (V) 2 

Fig. 6. 

7Z72907 

J_ 
J 

VeE = 10 V 

typ. values 

Ic = 500 mA ~ 
J.~ ......, 

I""' 150 mAi....i 
~ 

~ 
i.-i-

100 lj (oC) 200 

Fig. 8. 
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BDX42 
BDX43 
BDX44 

06619 

~::f=±::.j +-
1c f- BDX42,43,44 r=+= 

(mAli--- ---BDX43 ~ 

r~---+-+---+--+--+---+--f-+-+--+---+-+-+-< 
~-+-~--+-+--+--+-+l-+-~~--'---' 

I T Ti = 25'C 

10 1.5 VCE(satJ ( V) 

Fig. 9. 

06620 

+-- +--+-1 t-+- -+-+---+--+--+-+-+--< r---- - +---t- -
-- ~-- . -+- •+--+---+-+--+-, -+--+--+--< 

- -- -t-- I t~--t-t ~-t-i--t--t--t-j--j--

t-- --j--r .j t-1 -tt--t---+---t-i--+--l---+-t---i 

I I I 
10~~1 ~-' ~~~~l~~~~ 

1.0 1.5 2.0 VsElsatl (V) 

Fig. 10. 

t--~t--+--t-+f-t--1-H V CE : 5 V 
h f = 35 MHz 

f e 1------t----t---+--t-t-t-++t 0 1j = 25 c 

typ 

1'--~'---'--'-'-........ 1...U..~-'---'-'-...L..J...1...U.J 

10 le (mA) 

Fig. 11. 
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N-P-N silicon planar Darlington transistors 
BDX42 
BDX43 
BDX44 

l07r~-r--r-...--.-..--~r--T--r-,..-.--.--.-...,.-~~~~~~~~~~~~7-Z7_2_90~3 
max. external R BE vs Ti for thermal stability 

r·-·-·-·1c 

~
I 

-1 • 

I I 
ext. · II> · 

RsE l . -. -. e . J 

:"' 

~ 
10 5 .__.__,__,_..___._.__,__,_ ........... _.___._..___._.__,__,_ ........... _.___.__.___.---'-_,_-'-........... 1'----J....Olol~ 

0 50 100 150 

Fig. 12. 
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BDX45 
BDX46 
BDX47 

P~N-P SILICON PLANAR DARLINGTON TRANSISTORS 

Silicon p-n-p planar Darlington transistors for industrial switching applications, e.g. print hammer, 
solenoid, relay and lamp driving. Encapsulated in a T0-126 plastic envelope with collector connected 
to the heatsink. 
N-P-N complements are BDX42, BDX43 and BDX44 respectively. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage 

Collector current 

Total power dissipation 
up to T amb = 25 °c 
up to T mb = 100 oc 

D.C. current gain 
-le= 500 mA; -VcE = 10 V 

Collector-emitter saturation voltage 
-le= 1 A; -Is= 1 mA 
-le= 1 A;-ls=4mA 

Turn-off time 
-le= 500 mA; -Ison= lsoff = 0,5 mA 

-Vcso 

-Vern 
-le 

-VcEsat 
-VcEsat 

to ff 

max. 

max. 

max. 

max. 
max. 

> 

< 
< 

typ. 

MECHANICAL DATA 

Fig. 1 T0-126. 

Collector connected to 

max -,2,71 .... 

the metal part of mounting 
surface. a 

.... 1 j4,5Bj I .. 

( 1) Dimensions within this zone are uncontrolled 

JI .... 
0,5 

See also chapters Mounting Instructions and Accessories. 

' 3,2 
3.0 

+ 

BDX45 BDX46 BDX47 

60 

45 

1,25 
5 

2000 

1,6 

1500 

80 

60 

1,25 
5 

2000 

1,6 

1500 

100 v 
80 v 

1 A 

1,25 w 
5W 

2000 

v 
1,6 v 

1500 ns 

15,3 
min 

e c b' l .. ---~ 
o,ae_.11..... . 
max :.J I.,._ 

7Z59324.2 

12,291 
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BDX45 
BDX46 
BDX47 

RATINGS 

r·-------, 
' c 

L ______ J 
7Z72904 e 

Fig. 2 Circuit diagram. 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDX45 BDX46 

Collector-base voltage (open emitter) -Vcso max. 60 80 

Collector-emitter voltage• -VcER max. 45 60 

Emitter-base voltage (open collector) -Vrno max. 5 

Collector current (d.c.) -le max. 1 

Collector current (peak) -lcM max. 2 

Base current (d.c.) -Is max. 0,1 

Total power dissipation 
up to Tamb = 25 oc Ptot max. 1,25 
up to T mb = 100 oc Ptot max. 5 

Storage temperature Tstg -65 to+ 150 

Junction temperature•• Tj max. 150 

THERMAL RESISTANCE ** 

From junction to ambient Rth j-a 100 

From junction to mounting base Rth j-mb 10 

* External R BE not to exceed value shown in Fig. 12. 

BDX47 

100 v 
80 v 

v 
A 

A 

A 

w 
w 
oc 

oc 

K/W 

K/W 

** Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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BDX45 
P-N-P silicon planar Darlington transistors BDX46 

BDX47 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 
VsE = O; -VcE = 45 v BDX45 -le ES < 10 µA 

VsE = O;-VcE = 60 v BDX46 -le ES < 10 µA 

VsE = O;-VcE = 80 v BDX47 - 1cES < 10 µA 

Emitter cut-off current 
le= O; VEB = 4 V -IEBO < 10 µA 

D.C. current gain 
-le= 150 mA; -VcE = 10 V hFE > 1000 

-le= 500 mA; -VcE = 10 V hFE > 2000 

Collector-emitter saturation voltage 
-le= 500 mA;-ls = 0,5 mA -VcEsat < 1,3 v 
-le= 1 A; -Is= 1 mA BDX46 -VcEsat < 1,6 v 
-le= 1 A; -Is= 4 mA BDX45, 47 -VcEsat < 1,6 v 
-le= 500 mA; -1 8 = 0,5 mA; Ti= 150 oc -VcEsat < 1,3 v 
-le= 1 A; -Is= 1 mA; Tj = 150 oc BDX46 -VcEsat < 1,8 v 
-le= 1 A; -Is= 4 mA; Tj = 150 oc BDX45, 47 -VcEsat < 1,6 v 

Base-emitter saturation voltage 
-le= 500 mA; -1 8 = 0,5 mA -VsEsat < 1,9 v 
-le= 1 A; -Is= 1 mA BDX46 -VsEsat < 2,2 v 
-le= 1 A;-1 8 =4mA BDX45, 47 -VsEsat < 2,2 v 

Small signal current gain 
-le= 500 mA; -VcE = 5 V, f = 35 MHz hfe typ. 10 

Switching times (see also Fig. 3 and Fig. 4) 
-le= 500 mA; -Ison= lsoff = 0,5 mA 

Turn-on time ton typ. 400 ns 

Turn-off time to ff typ. 1500 ns 

-le= 1 A; -Ison= lsoff = 1 mA 

Turn-on time ton typ. 400 ns 

Turn-off time to ff typ. 1500 ns 
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BDX45 
BDX46 
BDX47 

+2,2V 

9kU 

-lOV 

T.U.T. 
,--·-·--- -·-·1 

1µF 36kU 
~~~-----1----4~~ 

-3811 
-l6µs J_ 50U 

-Icon= 500 mA 
-I Bon= I Boff = 0,5 mA 7Z72905 

Fig. 3 Test circuit for 500 mA switching. 

-t 
90% 

t10%t 

90% 

7Z72906 

Fig. 4 Switching waveforms. 
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P-N-P silicon planar Darlington transistors 

D 6021 

Pt at H-- -+++-1 _ -+--'--+--+--•-+-+-+--+--+-+--+--4 
max1--+-+--+--+-4-.j--+-+-+-+-+-+--+--+-+-+-+-+-+-• 
IW) ~'--1--l-+--+-+-+-+-+-'-+-+-~<--~-+-+--+-+-+-+ 

1--+-l--l--+-+-+·-+· +-+-+-+--~-+--+--l-+-+-+--+--1 
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r- t-t--+--' 1 I h ,--i 

4.0 ,, t-+--1 
1--+-+--<--+-+-+-r +--+--t--+--+--t--t--t--t 6 - H 

t---t-+--+--r-+--+--r-r-t--+- +-+-- - - ~ H 
H- +-+-- +r -~~ -H 
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Fig. 5. 

7Z67585.1A 

1----1 -VCE = 10V 
1---1 Tj=25°C 

z :x typ 

~ 
P" 

10 3 
11 %'~ 1-, 

min 

r.z: 

~ lL 
/ 

1 -le (A) 5 

Fig. 7. 

I 
-IC 1--1 -VCE = 10 V 

(mA) 1--i Ti= 25 oC 

l 

BDX45 
BDX46 
BDX47 

1--1-+--+--+-+-+---t t y p <+----+---+--+----+--+---/ 

--+--+-+-+--+-t---t---Hr-t---t--+-+----t-+--1 

v 
, ......... ~~~1-.J.._J_~L-.J..-l...--...L....JL-..L.-1--L..J-l 
0,5 

60 

l-+--1 
1--j---j 
1--H 

40 

20 

I--+-" 

0 
0 

1,5 -VBE (V) 2 

Fig. 6. 

7Z72907A 

IEF! 
-VcE=10V 

typ. values 

-I = 500 mA 
c.J.~ 

~ 

......, 
....., 150 mA i,-

)."'1 
!--

1-1""" 

100 ij (oC) 200 

Fig. 8. 
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BDX45 
BDX46 
BDX47 

08267 

-Ic 1-J BDX45,46,47 ~ 
lmA)~ ---BDX46 ~ 

Tj = 25'C 

08268 

-le t:: 8 DX45,46, 4 7 ~ 
lmA) I--- ---BDX46 i---+--, 

Ti = 25'C 

'7 v le/-! B = 10QQf-+--j 

2 rJ.11 1t 
7v- r 

typ J tvp max 
ioo t:=t=t=E=Jtt:tie=t±=±=E=±=t::J 

5 

1--I--

' 
1 v I 

10 10L-JL...J.---'-.L.LL-l-.L...JL...J.---'-_._-'-J.._L...J._J 
0.5 1.0 1.5 -VCE(sat) ( V) 1.0 1.5 2.0 -VBElsatl (V) 

Fig. 9. Fig. 10. 

1----<--<--+--+-+-+++.< -V CE = 5 V 
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f. 1---4---<--+--+-+--W--U lj = 2 5 oc h 

typ 

1'---J~L....l-LI...U..LI-~-'--'-.l....l..J.-'-J..U 

10 

Fig. 11. 
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P-N-P silicon planar Darlington transistors 

BDX45 
BDX46 
BDX47 

7272979 
10 7 ts:J=r:::r:::r:::r:::::r::r:CJ=r:::r:::r:::r:::::r-~~-:---.-;::-----:-~;::-::-=::-=-::7-::-:::"':~ 

max. external R BE vs Ti for thermal stability 

1' 
~ 

105 '--'--''--'--L-'---'--'--'--'--'--'-..__'--'--'--"-'---'--'--'--'--'--'-'--'--'--'-'--'-~~ 
0 50 100 150 

Fig. 12. 
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BDX62; 62A 
BDX62B;62C 

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications: T0-3 envelope, N-P-N complements are BDX63, BDX63A, 
BDX63B and BDX63C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to 
T mb = 25 °c 

Junction temperature 

D.C. current gain 
-le= 0,5 A; -VcE = 3 v 
-le= 3,0 A; -VcE = 3 v 

Cut-off frequency 
-lc=3A;-VcE=3V 

MECHANICAL DATA 

Fig. 1 T0-3. 
Collector connected to case. 

-Vcso 

-Vern 

-lcM 

Ptot 

Tj 

hFE 
hFE 

fhfe 

------ 26,6 max ______. .--
(,!~ 

39,5 301 i 
max!~ 

6,85 

t 
b 

10,s--

BDX62 62A 62B 62C 

max. 60 80 100 120 v 
max. 60 80 100 120 v 
max. 12 A 

max. 90 w 
max. 200 oc 

typ. 1500 
> 1000 

typ. 100 kHz 

Dimensions in mm 

J 9m:~ F,, 
--• 4,2 
- -- 4,0 

I t 
20,3 max 
l_ 

l __ 12,a_. 
7269700.i 11,2 

' + 1,0 

I See also chapters Mounting instructions and Accessories. 
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BDX62; 62A 
BDX62B; 62C 

RATINGS 

R1 R2 L ______ _ ___ J 
7Z66446.2 

e 
Fig. 2 Circuit diagram. 

c 

R1 typ. 6 kS/. 
R2 typ. 80 SI. 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDX62 62A 628 

Collector-base voltage (open emitter) -Vcso max. 60 80 100 

Collector-emitter voltage (open base) -VcEO max. 60 80 100 

Emitter-base voltage (open collector) -VEBo max. 5 5 5 

Collector current (d.c.) -le max. 8 

Collector current (peak value) -lcM max. 12 

Base current (d.c.) -Is max. 150 

Total power dissipation up to 
T mb = 25 oc Ptot max. 90 

Storage temperature Tstg -65 to +200 

Junction temperature* Tj max. 200 

THERMAL RESISTANCE* 

From junction to mounting base Rthj-mb 1,94 

62C 

120 v 
120 v 

5 v 
A 

A 

mA 

w 
oc 

oc 

K/W 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified. 

Collector cut-off current 

IE= O; -Vcs = -Vcsomax 

IE= O; -Vcs = 40 V; Tj = 200 °c; BDX62 

IE= O; -Vcs = 50 V; Tj = 200 oc; BDX62A 

IE= 0; -Vcs = 60 V; Tj = 200 °C; BDX62B 

IE= O; -Vcs = 70 V; Tj = 200 °C; BDX62C 

Is= O; -VcE = -%VcEO 

Emitter cut-off current 
le= 0; -VEB = 5 V 

D.C. current gain (note 1) 
-le= 0,5 A; -VcE = 3 v 
-le= 3A;-VcE=3V 

-le= 8A;-VcE=3V 

Base-emitter voltage (notes 1 and 2) 
-lc=3A;-VcE=3V 

Collector-emitter saturation voltage (note 1) 
-le= 3 A; -Is= 12 mA 

Collector capacitance at f = 1 MHz 
IE= le= O; -Vcs = 10 v 

Cut-off frequency 
-le= 3 A; -VcE = 3 v 

Small-signal current gain 
-lc=3A;-VcE=3V;f= 1 MHz 

Notes 
1. Measured under pulse conditions: tp < 300 µs, Ii < 2%. 

2. -VsE decreases by about 3,6 mV/K with increasing temperature. 

-lcso 

-lcso 

-lcEO 

-IEBO 

hFE 

hFE 

hFE 

-VsE 

-VcEsat 

Cc 

fhfe 

hfe 

BDX62; 62A 
BDX62B;62C 

< 0,2 mA 

< 2 mA 

< 0,5 mA 

< 5 mA 

typ. 1500 

> 1000 

typ. 750 

< 2,5 v 

< 2 v 

typ. 100 pF 

typ. 100 kHz 

typ. 100 
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BDX62; 62A 
BDX62B; 62C 

CHARACTERISTICS (continued) 

Switching times 
(between 10% and 90% levels) 

-Icon= 3 A; -I Bon= IBoff = 12 mA 
turn-on time 
turn-off time 

90% 
-Is 

t, ... 7277491.4 

------ - - 1son 

10% i;;..;;;;=;.;r------"1--~---

Diode forward voltage 
IF=3 A 

614 October 1985 

- 1soff 

90% 

10% ----- -

Fig. 3 Switching times waveforms. 

7278130 

Fig. 4 Switching times test circuit. 

Vee 

t 0 n typ. 0,5 µs 
t 0 ff typ. 2,5 µs 

-V1M = 
-Vee= 
+VBB = 
R1 
R2 
R3 
R4 
tr= tf 

f 

10 v 
10 v 

2,2 v 
56 n 

410 n 
560 n 

3 n 
15 ns 
10 µs 

500 µs 

typ. 1,8 v 



Silicon Darlington power transistors 

-le 
(A) 

10 

10-1 

10-2 

7282170 

- 1cMmax 
/j =0,01 
~ 

I 
JS: """ """' ..... :s: 

- 1cmax ~ "' tp-

" (1) ~ ~ 
1 ms 

~I II 

~ 

(2~ N 

\ 10 
I 

100 

~ Tiii 
d.c. 

N 
CD 
x 
0 
cc 
I 

1 10 102 -VcE (V) 

Fig. 5 Safe Operating ARea; T mb = 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptotmax and Ppeakmax lines. 
(2) Second-breakdown limits (independent of temperature). 

BDX62; 62A 
BDX628;62C 
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BDX62; 62A 
BDX62B; 62C 

-le 
{A) t--~t---+-+-+-+-++tt~--t~+-1-+-+-+-H+~-+--t--+~ 

- 1cMmax 
8 =0,01 ,,__ _ _,___,,~-'--+-+"-<+--, 

\ \~ 
ll 

I ++++H---+---1--+-+wH+-+ 1 -+---!-+~ 
1----+--+--+-.+-+-++<+---+----+-(2;~ ........ _...,,_,__+--+--+-< 

~ 

f---t--t--+--H-H-++---+BDX62A-H--Hf--J-=d=.c=.~+-+-I 
BDX62B 
BDX62C 

10··- 2 ~-_..__.__..__._._._._...,__ _ _.__.__~ .......................... _..___.__.._. 
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1 10 

Fig. 6 Safe Operating ARea; T mb = 25 °c. 
I Region of permissible d.c. operation. 

102 -VcE (V) 

11 Permissible extension for repetitive pulse operation. 

( 1 l Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 



Silicon Darlington power transistors 

7267325 

P tot max 1-->--+-+-<-+-+--1-+--t-+-+--+-+-1--1-+-<1-t--+-< 

1%! 

1001-++.:t--t-+-+-t-+-+-r-+-+-t-+-+-+-t-+-+-l 

i~ --+-1--+-+-t-+-+-1--+-+-1--+-+~ 

~ i--+-+-+-+--+-~.J'l..l-+-+-+-+-+-t-+-+-1r-+-+-+--t--

t-t-·-t--1--+-+-+--t--t>.t-4-+- - __ ,_+--1--1-+-l--I 

H-t- --+-+-+-+-+-<'<+--+-r+..,-t--+-+ 1--+~ 
N -•-+--+-,..-+- +-+~ 

50 ~ 
-- -+-++-+-1--++-f-+-+- ~-1-+--+--+---+--+--I 

~ 

O'"-'--"-"'--"-'--..._._.__._._.__._~_._~_._~ 

0 100 Tmb (°C) 200 

Fig. 7 Power derating curve. 

BDX62; 62A 
BDX62B; 62C 

1osE=::3:~E!::EEEJE£E=::3°'°ti;-;'~z~n~•"~'l typ. values 
-VcE = 3V 

1-- Tj = 1 SO °C t:±l;j;;;=;;t::-:T-t-t-ttttt 

IZ 

10 2 '--~ ................ ...L....L..Wu.J..'--~ ................ ...L....!-W..J..J.J 

10-1 -le (A) 10 

Fig. 8 D.C. current gain. 

Zt h j-mb f----t--+-++-+++-tt---+--+-H~f+f---+--t-+++++fi.--+-+-t++++H--+-4 

(K/W) +------+--+-++-+++++----1-+--++-++++,__-+---++-++4~---1-+-++........,+--+--< 

o~~_._~~~~~_._....._._...._._~..._._._...._... ......... ~_._..._....w........,.___.__.__......_......_u...__._.._.__._._...~ 

10·5 10 

Fig. 9 Pulse power rating chart. 
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BDX62; 62A 
BDX62B; 62C 

0; 0,01 
101--~~~-+--+--+-+-+--+-+-+--~-+~-+--+--+-+-+-+-++-~--+~-+--+--+--+-+-+-H 

ts;:._0,1~~,..__-+--+-+-+-+-+-++-~~t---+--+-+-~--H-+-~~t---+-+-+-t-t-+-H 

10 tp (ms) 

Fig. 10 S.B. voltage multiplying factor at the lcmax level. 

0,05 

0,5 

O,Q2 \. 

~t--~ 
~ 

Fig. 11 S.B. current multiplying factor at the V CEO 100 V and 60 V level. 
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Silicon Darlington power transistors 

6 

---VcEsat 
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Fig. 12. 
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r/-

BDX62; 62A 
BDX62B; 62C 
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Fig. 14 Small signal current gain at -le= 3 A; -VcE = 3 V. 
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BDX63; 63A 
BDX63B; 63C 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N epit<ixial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; T0-3 envelope, P-N-P complements are BDX62, BDX62A, 
BDX62B and BDX62C. 

QUICK REFERENCE DATA 

BDX63 63A 638 63C 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Vcso max. 80 100 120 140 V 

VcEO max. 60 80 100 120 V 

Total power dissipation up to 
T mb = 25 °c 

Junction temperature 

D.C. current gain 
le= 0,5 A; VcE = 3 v 
le= 3,0 A; VcE = 3 v 

Cut-off frequency 
lc=3A;VcE=3V 

MECHANICAL DATA 

Fig. 1 T0-3. 
Collector connected to case. 

Ptot 

Tj 

hFE 

hFE 

fhfe 

--26,6 max ---

r (,!. 
39,5 301 i 
max~!' 

b 

c 

6,85 

t 

--10,9 

See also chapters Mounting Instructions and Accessories. 

max. 12 

max. 90 

max. 200 

typ. 2500 

> 1000 

typ. 100 

J·~_F';:, 
- --4,0 

I t 

20,3 max 
+_I 

A 

w 
oc 

kHz 

Dimensions in mm 

' + 1,0 

I._ 12,a_ 
7269700.1 11,2 
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BDX63; 63A 
BDX63B; 63C 

622 

RATINGS 

,-----------
' 

I 
! R1 R2 L ________ _ 

7Z6641.5.2 

e 

Fig. 2 Circuit diagram. 

__J 

c 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

R1 typ. 8 k.Q 
R2 typ. 100 n 

BDX63 63A 638 63C 

Collector-base voltage (open emitter) Vcso max. 80 100 120 140 v 
Collector-emitter voltage (open-base) VcEO max. 60 80 100 120 v 
Emitter-base voltage (open collector) VEBO max. 5 5 5 5 v 
Collector current (d.c.) le max. 8 A 

Collector current (peak value) ICM max. 12 A 

Base current (d.c.) Is max. 150 mA 

Total power dissipation up to 
Tmb= 25 oc Ptot max.c 90 w 

Storage temperature Tstg -65 to +200 oc 

Junction temperature* Tj max. 200 oc 

THERMAL RESISTANCE* 

From junction to mounting base Rthj-mb 1,94 K/W 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 

IE= O; Vcs = VcEOmax 

IE= O; Vcs = %Vcsomax: Ti= 200 oc 

Is= O; VcE = YNcEOmax 

Emitter cut-off current 
le= o; Vrn = 5 v 

D.C. current gain (note 1) 
lc=0,5A;VcE=3V 

le= 3A;VcE=3V 

le= 8A; VcE = 3 V 

Base-emitter voltage (notes 1 and 2) 
lc=3A;VcE=3V 

Collector-emitter saturation voltage (note 1) 
lc=3A;ls=12mA 

Collector capacitance at f = 1 MHz 
IE=le=O;Vcs=10V 

Cut-off frequency 
lc=3A;VcE=3V 

Turn-off breakdown energy with inductive load (Fig. 4) 
-I Boff = O; Icon= 4,5 A; tp = 1 ms; 
T= 100 ms 

Small signal current gain 
le= 3 A; VcE = 3 V; f = 1 MHz 

Diode, forward voltage 
IF= 3 A 

Notes 
1. Measured under pulse conditions: tp < 300 µs, o < 2%. 
2. VsE decreases by about 3,6 mV/K with increasing temperature. 

lcso 

lcso 

lcEO 

Imo 

hFE 

hFE 

hFE 

VsE 

VcEsat 

Cc 

fhfe 

E(BR) 

hfe 

VF 

BDX63;63A 
B.DX63B.; 63C 

< 0,2 mA 

< 2 mA 

< 0,5 mA 

< 5 mA 

typ. 2500 

> 1000 

typ. 2600 

< 2,5 v 

< 2 v 

typ. 100 pF 

typ. 100 kHz 

> 50 mJ 

typ. 100 -
typ. 1,2 v 
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BDX63; 63A 
BDX63B; 63C 

CHARACTERISTICS (continued) 

Switching times 
(between 10% and 90% levels) 
Icon= 3 A; Ison= -lsoff = 12 mA 
turn-on time 
turn-off time 

t, 

.... - 7Z77499.5 

90% ------ - 1Bon 

19 

10% ~--!----___,~-----

90% 

10% 

Fig. 3 Switching time waveforms. 

v~1Jl --1H==r--..--+-1 

--11- tp I 
-- T .._. 

7Z78131 

Fig. 4 Switching times test circuit. 
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ton typ. 
toff typ. 

V1M 
Vee 
Vss 
R1 
R2 
R3 
R4 

0,5 µs 
5 µs 

10 v 
10 v 

-4 v 
56 n 

410 n 
560 n 

3 n 
15 ns 
10 µs 

500 µs 



Silicon Darlington power trarosistors 

Diode, forward voltage 
If= 3 A 

vert. 
oscilloscope 

hor. 
oscilloscope 

7273863 .1 

Fig. 5 Test circuit for turn-off breakdown energy. 

Ptot max 

(%J 

100 

50 

0 
0 

V1M = 12 V; R9 = 270S1; Ice= 4,5 A;tp= 1ms;ll=1%. 

7Z67325 

"I 

~ 
K 

~ 

l"I\ 
1" 

~ 
~ 

I'll 

~ 
100 Tmb (°CJ 200 

10 

le 
(A l 

7,5 

5 

2,5 

0 
1 

J...; 

/ 

typj 

7-
7 

T 
[2 

1,5 

7 

Fig. 6 Power derating curve. Fig. 7. 

r7 
rl 

BDX63; 63A 
BDX638; 63C 

typ. 1,2 v 

7267317 

VcE = 3 V 
Tj = 25°C 

fl 

2 VBE (V) 2,5 
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BDX63; 63A 
BDX63B; 63C 

le 
(A) 

10 

10- 2 

626 April 1981 

7Z67327 1 

1CMmax 
Ii= 0,01 tp= 
~ 

::s:: ::sJ 0,1 ms 

~ 1cmax ~ ~ 111'\: "'. h.. 1 ;.s: :s 
(1~ ~ 

I'\ 
N\ Ta 

""" 
11 

(2~ 100 
I l 11 
d.c. 

I 

(") 

<.O 
x 
0 
al 

1 10 VcE(V) 

Fig. 8 Safe Operating ARea, T mb.;;; 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1 l Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 



Silicon Darlington power transistors 

le 
(A) 

1CMmax 
/j = 0,01 

(1)N'- ]\ I\ 1 

1--~-+----+---++-+-+-++1--~----+~+-l----l(2)+HM-~I---+-~ 
1--~-+--+-+-+-+++H~~-+----+---+-i-~l-Ul~10-1--+--+-~ 

~ 10 0 ---+-+-
d.c. 

BDX63A 
1--~-+----+---++-+-+-++1--~----+sox63B~t+J.:i::::-+-~1---+--+-1 

BDX63C 

10- 2 '------"----"-..J....Ll...L.LJ..J.._---1.---l..I _Jl_Jl_u_uuL-L-LL.J 

10 VCE (V) 

Fig. 9 Safe Operating ARea, T mb <;;; 25 °c. 
I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptotmax and Ppeakmax lines. 
(2) Second-breakdown limits (independent of temperature). 

BDX63; 63A 
BDX63B; 63C 
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BDX63; 63A 
BDX63B; 63C 

Z th j-mb l---l-~W-1--H'-1+--1-..++-1-1-+-!+l--H--H--l++++l----l-+-+++++H---l--I 
(K/W)1---l--W-~1+1----+-l-l-l-l-++H--+-+-++++H+--+-++++++++--+---I 

105 

hFE 

104 

f-----l--i-l-+-l+l-H---+-tJ.~++1---+-1H-~f-J.io'~:;,.:::;;:~-+-+++++1+---+-+-t+t-ttHl----t-+-l-+tiH-t1 
1----i--l-l-+-l++!!-"'J,...."'-+-"l-+-H+l-l+ 0, 2 +-J'--t..+"f'-J~171"---+-+-+-++t-+H----+-+-++++ttt---lf-t--H-tttte 
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Fig. 10 Pulse power rating chart. 

7Z72449 1 

1---

f----

f-· 

Fig. 11 Typical values d.c. current gain at VcE ~ 3 V. 
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Silicon Darlington power transistors 

Ii= 

BDX63; 63A 
BDX638;63C 

10 l:s.?·01 =t==+=+:+=l=J::l:+t====l===l=t=t=t+=l=t:t=====t==t=~:tiffi 
~ 

0,5~ 

Fig. 12 S.B. voltage multiplying factor at the lcmax level. 

101--~--+o,1::j::::j:::t:::~li+=~O{,O~l====t::~==t:::1::::tt:l:±t:====:t=:::::J==t:=J::±±±±J 

1 
10- 1 

0,5 

10 tp (ms) 

Fig. 13 S.B. current multiplying factor at the VcEO 100 V and 60 V level. 
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BDX63; 63A 
BDX638; 63C 

10 

1 

VeEsat 

(V) 

10 

1--

f-· 

1 

le= 
1A 

--

I-· 

2 

l ___ _ 
7Z82156 1 

~ 

~ 

typ 

~ 
-~ 

1\ 

ii 

10 105 f(kHz) 106 

Fig. 14 Small-signal current gain at le= 3 A; VeE = 3 V. 

7Z82927 

4 6 8 10A 

::i. 

T 

\ :i; I'\ 
1 !\:: ~ 

1~ 
..... 

10-1 
10-1 10 18 (mA) 

Fig. 15 Typical values collector-emitter saturation voltage at Tj = 25 oe. 
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BDX64;64A 
BDX64B; 64C 

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; T0-3 envelope. N-P-N complements are BDX65, BDX65A, 
BDX65B and BDX65C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to 
T mb = 25 oc 

Junction temperature 

D.C. current gain 
-le= 1 A; -VcE = 3 v 
-lc=5A;-VcE=3V 

Cut-off frequency 
-le= 5 A; -VcE = 3 v 

MECHANICAL DATA 

Fig. 1 T0-3. 

Collector connected to case. 

-Vcso 
-Vern 

-lcM 

------------- 26,6 max_________. 

39,5 301 

max -'------->.Ll' 

b 

6,85 

t 

10,s-

See also chapters Mounting instructions and Accessories. 

BDX64 64A 64B 

max. 60 80 100 

max. 60 80 100 

max. 16 

max. 117 

max. 200 

typ. 1500 
> 1000 

typ. 80 

64C 

120 v 
120 v 

A 

w 
oc 

kHz 

Dimensions in mm 

J';· F,,, 
__ t 

4,2 
---4,0 

I t 

20,3 
max 

l_ 

I._ 12.a_ 
7Z697001 11,2 

' • 1,0 
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BDX64; 64A 
BDX648;64C 

' R1 R2 L ________________ .J 
7Z66446.2 

e 

Fig. 2 Circuit diagram. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDX64 

Collector-base voltage (open emitter) -Vcso max. 60 

Collector-emitter voltage (open base) -Vern max. 60 

Emitter-base voltage (open collector) -VEBO max. 5 

Collector current (d.c.) -le max. 

Collector current (peak value) -lcM max. 

Base current (d.c.) -Is max. 

Total power dissipation up 1:0 

T mb ~ 25 oc Ptot max. 

Storage temperature Tstg 
Junction temperature* Tj max. 

THERMAL RESISTANCE* 

From junction to mounting base Rthj-mb 

R1 typ. 5 kn 
R2 typ. 80 n 

64A 648 

80 100 

80 100 

5 5 

12 

16 

200 

117 

-65 to+ 200 

200 

1,5 

64C 

120 v 
120 v 

5 v 
A 

A 

mA 

w 
oc 

oc 

K/W 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off current 

IE= O; -Vcs = -Vcsomax 

IE= O; -Vcs = 40 V; Tj = 200 °c: BDX64 
IE= 0; -Vcs = 50 V; Tj = 200 oc: BDX64A 
IE= O; -Vcs = 60 V; T; = 200 °c: BDX64B 
IE= O; -Vcs = 70 V; Ti= 200 °c: BDX64C 

Is= O; -VcE = -Y, VcEOmax 

Emitter cut-off current 
ic = o; -vrn = 5 v 

D.C. current gain (note 1) 
-le= 1 A; -VcE = 3 v 
-le= 5 A; -VcE = 3 v 
-le= 12 A; -VcE = 3 v 

Base-emitter voltage (notes 1 and 2) 
-le= 5 A; -VcE = 3 v 

Collector-emitter saturation voltage (note 1) 
-le= 5 A; -Is= 20 mA 

Collector capacitance at f = 1 MHz 
IE= le= O; -Vcs = 10 v 

Cut-off frequency 
-lc=5A;-VcE=3V 

Small-signal current gain 
-le= 5 A; -VcE = 3 V; f = 1 MHz 

Notes 

1. Measured under pulse conditions: tp < 300 µs, li < 2%. 
2. -VBE decreases by about 3,6 mV/K with increasing temperature. 

-lcso 

-lcso 

-lcrn 

-Imo 

hfE 
hf E 
hfE 

-VsE 

-VcEsat 

Cc 

fhfe 

hfe 

BDX64;64A 
BDX64B; 64C 

< 0,4 mA 

< 3 mA 

< mA 

< 5 mA 

typ. 1500 
> 1000 
typ. 750 

< 2,5 v 

< 2 v 

typ. 200 pF 

typ. 80 kHz 

typ. 30 
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BDX64; 64A 
BDX648; 64C 

CHARACTERISTICS (continued) 

Diode, forward voltage 
IF= 5 A 

Switching times 
(between 10% and 90% levels) 
-Icon= 5 A; -Ison= I Baff= 20 mA 
turn-on time 
turn-off time 

90% 
-IB 

90% 

7277491.4 

------ - - 1Bon 

10% ----- -

Fig. 3 Switching times waveforms. 

Fig. 4 Switching times test circuit. 

634 October 1985 

Vee 

tan 
!off 

-V1M 

-Vee 

+ Vss 

Rl 

R2 

R3 

R4 

tr= tf 

tp 

T 

< 1,8 v 

typ. µs 
typ. 2,5 µs 

= 16,5 v 

16 v 

= 6,5 v 

= 56 n 

= 410 n 

= 5.6o n 

3 n 

.;; 15 ns 

10 µs 

= 500 µs 



Silicon Darlington power transistors 

-le 
( A ) >----+--->--<--+--1-++H-- -t----+---+-+-+-++tt---+-+-+---1 

10 

100 

'<t 
(!) 

r----+--+-+-+--+--+-++-t---+---t--;-- x ++++-t---+--+--+--t 

0 
aJ 

10- 2 '--~-'---'--'-...J.....J~...U...~-.J.~"'--.l.-..l.~...L.J..U..L-~-'--'-.....J-I 
1 10 102 -VcE (V) 

Fig. 5 Safe Operating ARea; T mb < 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 

BDX64; 64A 
BDX648; 64C 
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BDX64; 64A 
BDX64B; 64C 

-le 
(A) i--~-+--+---+--+-+-+-+-++-~-+~+-+--+--+-t-H--t--~-r---+--+-1 

t--~-+--+-+--+-t-+-t+t-~-+---+(2)1'-il--ttt-t+\11---t----t---t-1 
t--~+--1--+-+-+++++-~-+--t---i-~~c+l+-H+-+1 

ll 
t--~-+--+-+--+-t-+-t+t-~-+~+--+-+-+--t-+Hl-+100---+-i-

1--~-+--+---+--+-+-+-+-++-~----+BDX64AF+-H+~-ll-~t---+-+--1 
BDX64B d.c. 
BDX64C 

10- 2 ~~-+--+---+--+-+~~~~~.~~--+-t~~~-+---+-~ 

636 March 1979 

1 10 102 -VcE (V) 

Fig. 6 Safe Operating ARea; T mb.;;; 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (indepenedent of temperature). 



Silicon Darlington power transistors J BDX64: 64A 
BDX64B; 64C 

--~-

7ZS7325 
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Fig. 7 Power derating curve. 
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Fig. 8 Pulse power rating chart. 
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BDX64; 64A 
BDX648; 64C 

Fig. 9 S.B. voltage multiplying factor at the -le max level. 

0 = 0,Q1 

0,05 

M 0,Q2 'r\ 
I f--~--+~-f"'~-+-+-+1'~+-~---1~-+-+-++-l-+t-t-~~t-----t----t---t--t-Hi1 

~ t\ ,.... t\ 

0,5 -r-.+-. 1--~ 
-i-.irl-.-;....ol-.J.....LI I 

Fig. 10 S.B. current multiplying factor at -VcEO 100 V and 60 V level. 
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Silicon Darlington power transistors BDX64; 64A 
BDX64B; 64C 

r----lf---+---t--+-l-+-+++----+--~-+-+--4-+-+-1-~--+-"--+- typ" values 

r----lr----+--+--+-l-+-+++----+--~-+-+--4-+-+-l-~---+-~--l~cE=3V 

10 

1 
103 

Fig. 11 D.C. current gain. 

b,._ 

~ 

K 
I\ t yp 

~ 

' \ 
i; 

\ 

r~, 
105 106 

Fig. 12 Small-signal current gain. 

7267330 ' 

le - SA 
VcE - 3V 
Tj = 25 °C 

+--

107 f {Hz I 

( ""'" 1979 
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BDX64; 64A 
BDX64B; 64C 

10 

-le 
(A) 

7,5 

5 

2,5 1 
r1 

v 
0 

1 
lZl 

1,5 

I 
I 

17 

tyPJ 

11 

r/_ 

7Z6731S 

VcE = 3 V 
1j=25°C 

[ 

2 -V (V) 2,5 
BE 

Fig. 13 Typical collector current. 

640 March 1979 
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-VCEsat 
(V) 

4 

2 

0 
0 

typ .I--
.I-lo-

5 

7Z67323 1 

-I 
·_C = 250 
-Is 
Tj = 25 °C 

..... 

-Ic (A) 10 

Fig. 14 Typical collector-emitter saturation 
voltage. 



___ J BDX65; 65A 
BDX658; 65C 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; T0-3 envelope. P-N-P complements are BDX64, BDX64A, 
BDX64B and BDX64C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to 
Tmb = 25oc 

Junction temperature 

D.C. current gain 
le= 1 A; Vee= 3 v 
le= 5 A; VcE = 3 v 

Cut-off freq·uency 
lc=5A;Vce=3V 

MECHANICAL DATA 

Fig. 1 T0-3. 

Collector connected to case. 

Vcso max. 

Vceo max. 

max. 

max. 

max. 

typ. 

> 

typ. 

--2s,Smax-

1 

c 

f 
39,5 301 20,3 -r 6,85 max 

b 
l 

--10,s 

See also chapters Mounting instructions and Accessories. 

BDX65 65A 658 65C 

80 100 120 140 v 
60 80 100 120 v 

'-

16 

117 

200 

3300 

1000 

50 

A 

w 
oc 

kHz 

Dimensions in mm 

+ + 1,0 

I_ 12,a_. 
7Z69700.1 11,2 
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BDX65; 65A 
BDX65B; 65C 

642 

1-----------
, c 

b--1-----1 

I 
! R1 R2 L ________ _ __J 
7Z66445.2 

e 

Fig. 2 Circuit diagram. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (!EC 134) 

R1 typ. 5 kn 
R2 typ. 80 n 

BDX65 65A 658 65C 

Collector-base voltage (open emitter) Vcso max. 

Collector-emitter voltage (open base) VcEO max. 

Emitter-base voltage (open collector) VEBo max. 

80 

60 

5 

100 

80 

5 

120 

100 

5 

140 v 
120 v 

5 v 

Collector current (d.c.) le max. 12 

Collector current (peak value) ICM max. 16 

Base current (d.c.) Is max. 200 

Total power dissipation up to 
T mb = 25 °c Ptot max. 117 

Storage temperature Tstg -65 to+ 200 

Junction temperature* Tj max. 200 

THERMAL RESISTANCE* 

From junction to mounting base Rth j-mb 1,5 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 

April 1981 

A 

A 

mA 

w 
oc 

oc 

K/W 



Silicon Darlington power transistors J 
----

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; Vea= VcEOmax lcso 

IE= O; Vea= y, Vcsomax; Tj = 200 oc 'cso 
Is= O; VcE = y, VcEOmax lcrn 

Emitter cut-off current 
le= O; VEB = 5 V IEBo 

D.C. current gain (note 1) 
le= 1 A; VcE =3 V hFE 

le= 5 A; VcE =3 V hFE 
lc=12A;VcE=3V hFE 

Base-emitter voltage (notes 1 and 2) 
lc=5A;VcE=3V VsE 

Collector-emitter saturation voltage (note 1) 
lc=5A; l9=20mA VcEsat 

Collector capacitance at f = 1 MHz 
le= le= O; Vea= 10 v Cc 

Cut-off frequency 
le= 5 A; VcE = 3 v fhfe 

Turn-off breakdown energy with inductive load (Fig. 5) 
-lsoff=O; Ice =6,3A E(BR) 

Notes 
1. Measured under pulse conditions: tp < 300 µs, S < 2%. 
2. VsE decreases by about 3,6 mV/K with increasing temperature. 

BDX65; 65A 
BDX65B; 65C 

< 0,4 mA 

< 3 mA 

< mA 

< 5 mA 

typ. 3300 

> 1000 

typ. 3700 

< 2,5 v 

< 2 v 

typ. 200 pF 

typ. 50 kHz 

> 100 mJ 
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BDX65; 65A 
BDX65B; 65C 

CHARACTERISTICS (continued) 

Diode, forward voltage 
IF= 5 A 

Switching times 
(between 10% and 90% levels) 
Icon= 5 A; Ison= -lsoff = 20 mA 

Turn-on time 

Turn-off time 

tr 

-1-
90% 

IB 
10% 

90% 

'c 

10% 

---:r------

1----1- -----

1--- ------ .._td 

7Z77499.5 

I Bon 

[[_IBof: 

_ _, 1con 

I\ 
-

-- ,..ti t - k - t, -1-

644 October 1985 

t on - t off 

Fig. 3 Switching times waveforms. 

V~M_JLJL 

--1 '-- tp I 
--- T --

7Z78131 

Fig. 4 Switching times test circuit. 

typ. 

ton typ. 

tan typ. 

V1M = 
Vee = 
-Vss = 
R1 
R2 
R3 
R4 

1,2 v 

1 µs 

6 µs 

15 v 
15 v 
4 v 

56 n 
410 n 
560 n 

3 n 
tr= tf ~ 15 ns 
tp 10 µs 
T =500µs 



Silicon Darlington power transistors 

CHARACTERISTICS (continued) 

vert. 
oscilloscope 

+ 
Vee 

hor. 
oscilloscope 

7Z73863 .1 

BDX65; 65A 
BDX658; 65C 

Fig. 5 Test circuit for turn-off breakdown energy. V1M = 12 V; Rs= 270 !J.; Ice= 6,3 A; 8 = 1%. 

Ptot max 

(°lo) 

100 

so 

0 
0 

7Z67325 

•'I r\ 
~ 

K 

!"'ii 

~ 
~ 

~ 

~ 
100 Tmb (°C) 200 

Fig. 6 Power derating curve. 

10 

le 
(A) 

7,5 

5 

2,5 

0 
1 

7Z67315 

VcE = 3 V 
lj=25°C 

l/_ 

rt 
t 

typ 

1 
I 

1 

~ 
.1. 

JI 
x 

1,5 2 VJ 2,5 
VBE ( 

Fig. 7 Typical collector current. 
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BDX65; 65A 
BDX65B; 65C 

'c 
(A) t---+--t----+-+--+++++---+--+---t--++-++t+---+--+--t-1 

Ii =0,01 
1 CMmax +--+-+--+-++++~- --±:-±=+-++tt---+---if--l--1 

10 1cmax ~~~t= 
3.: :s: f-'.H p 

:"\o: ~ ~ 1 ms --+---1-+--1 

t---+---+-+-+-++-t-tt- ( 1 ~ I 
~'\ ~ Jt-++--t--+-+-1 

I'\ 10 
11 

r----+--+--+-+-+-++++---+-r-l-ll~100 ---!-+-+-l 
I (2) 111 

d.c. 

t-----+---+--+-+-+-++H---t---!-+-t-+++++--r--+-+-1 

"' t----+--+--t-+-+-++++---+-r---+~rt-H+--t---+-+-i x 
0 
CXl 

10- 2 .___....__.___,_..._.._.........._ _ __.._.__..._._ .................... .___...___,__.._. 

646 April 1981 

1 10 VcE (V) 

Fig. 8 Safe Operating ARea at T mb <;; 25 oc of BDX65. 

I Region of permissible d.c. operation. 

11 Permissible extension for repetitive pulse operation. 

(1 l Ptot max and Ptot peak max lines. 

(2) Second-breakdown limits (independent of temperature). 



Silicon Darlington power transistors j 
----

10 2i:===::c::::i::::r:::c:I::::c:IJ:C==:::i:==:c::cr:r:1:n:i::===~1=z=s~1s=Ji:::10.1 

le 
(A) L---l--l---l-J.-1-.w...J-l----l---l---l-..U.-14-1-1---1--1--l---1 

tp = 

0,1 ms :!=ti 

(1)~'!\I 

~~ 

t:==t:=t=tlt:taJ~1 =t=~~'2U~.M!~~sit==t:=l~ 
IT 10 

L---l--1---l-J.-l-.w...J-l----1---1---1--1--+-l...f-Hl..Y\100--+-f--­
..__--'---.J...--'--'-'--'-'...L.l---.J.-.J.--.1..-.J.--l-l-1-1-._.. d .c . ....__._....._. 

10- 1 1:::::==±=±=±:±:±:±:±±!====il:::::=±::t:±±±t±t::±:=t==l:::l:::I 

l---+---1--1-+-1---1-1-+1----"BDX65A,-;::i:..J.+l--1--+-b-!-< 
BDX65BJ-
BDX65C.l-

10- 2 '-----'----'--'-...J...J...J....1...U...---1-..L-J.....J.....L...Ju...L.L.....L-..J.....-'--1--J 

1 10 

Fig. 9 Safe Operating ARea at T mb <;;;; 25 °c. 
I Region of permissible d.c. operation. 

VcE(V) 

II Permissible extension for repetitive pulse operation. 

(1 l Ptot max and Ptot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 

BDX65; 65A 
BDX658; 65C 
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BDX65; 65A 
BDX65B; 65C 

Zth j-mb t---+-++++1+++----1--+++++H+--+--+-++H-H+----11--+-++++H-+---+--1 
{K/W)t---+-++++1+++----1-+++++H+--+--+-++H+++----11-+-++++H+--+--1 

l----t-+++++Ht--+-+-t-++~6=1-+-+-+-+-t+H+--+-+-+-H+Hi~-t-+++++tt+---+-+++H+H 

0,7 

0,1 
0, 05 -+-.......,f+++<>---+-+-+++++++---+-+-++-1-++++---+-+-+++++H 

010-s 
0,01 

10-3 10-2 

Fig. 10 Pulse power rating chart. 

10-1 
tp (s) 10 

1-------~-~-+----+--+-+-1--+++-~--<~--+--+---+-4-l-+--<-+-~~+---+--+---+---I->-+--~ 

~---~-+----<f--+-t-+-t-t-H-~~-t-~+--t-+-t-+-1-tt~~-+-~-t--t-+--i-+-+-H 

L p 

10 le (A) 

Fig. 11 Typical d.c. current gain at V CE= 3 V. 
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Silicon Darlington power transistors J 
~~~~~~~~~~~-~~~~~~~~~~~~--

0 = 

BDX65; 65A 
BDX65B; 65C 

10 ~,O 1--+---+--+-+-+-+-+-+-<--+--+--+--+--<---+-<-++-------4--+---+--f-+-+-+-+-f 

3 

0,5~ 

10 tp (ms) 

Fig. 12 S.B. voltage multiplying factor at the lcmax level. 

0 = 0,01 
101----+o,1+--+-+-ih-"TTr.----+--+--+--+-+-++++---+--+--+--+-+-+-++t 

0,2 +--+-t-+,..,."'-!-r-....--..3oo,~,.-t--+--+-+-t-++t-1f----+---t--te-+-+-t-H-l 

Fig. 13 S.B. current multiplying factor at VcEO 100 V and 60 V level. 
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BDX65; 65A 
BDX65B; 65C 

10 

1 
1 

L\ 
::x: 

JS 

10 

7Z72716 1 

\ 
\ 
~ 

l'I 

~ 
105 f(kHz) 106 

Fig.14 Typical small-signal current gain, le= 5 A; VeE = 3 V; Tj = 25 oe. 

VeEsat 

(V) 

10 

10-1 
10- 1 

le= 
2A 5 7 

l 
~ 

7Z82928 

10 12 15A 

-) 

1 
~ \ 

10 18 (mA) 

Fi~. 15 Typical values collector-emitter saturation voltage. Tamb = 25 °e. 
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BDX66; 66A 
BDX66B;66C 

--------·--------

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P epitaxial base transistors in monol1th1c llarlmgton circuit for audio output stages and general 
amplifier and switching applications; T0-3 envelope. N-P-N complements are BDX67, BDX67A, 
BDX67B and BDX67C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to 
T mb= 25 °c 

Junction temperature 

D.C. current gain 
-le= 1A;-VcE=3V 
-le= 10A;-VcE=3V 

Cut-off frequency 
-lc=5A;-VcE=3V 

MECHANICAL DATA 

Fig. 1 T0-3. 

---26,Smax __,,,, 

39,5 301 

max!-'--------"-

10,9 

-VcBo 

-Vern 

-lcM 

_ _j 
6,85 -, 

See also chapters Mounting instructions and Accessories. 

BDX66 66A 

max. 60 80 

80 

100 120 v 
66B~6C 

max. 60 100 120 v 

max. 

max. 

typ. 
> 

typ. 

20 

150 

200 

2000 
1000 

60 

A 

w 
oc 

kHz 

Dimensions in mm 

J'ilz;:, 
t ----i4,0 

I 
20,3 
mmi 

l_ 
__j 

~===i-.1,0 

l...,_12,a _ _. 
7Z69700.1 11,2 
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BDX66; 66A 
BDX668; 66C 

652 

c 

b------1 

' R1 R2 L ______ _ ___ J 
7Z66446.2 

e 

Fig. 2 Circuit diagram. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open-base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Base current 

-VcBO 
-VcEO 
-VEBO 
-le 

-lcM 

-IB 

BDX66 

max 

max 

max 

max. 

max. 

max. 

max. 

60 

60 

5 

R1 typ. 3 kn 
R2 JYP· 80 n 

66A 66B 66C 

80 100 120 

80 100 120 

5 5 5 

16 

20 

250 

150 Total power dissipation up to T mb = 25 °c 
Storage temperature 

Ptot 

Tstg 

Tj 

-65 to +200 

Junction temperature* 

THERMAL RESISTANCE* 

From junction to mounting base Rthj-mb 

max. 200 

1, 17 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 

April 1979 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified. 

Collector cut-off current 
IE= O; -Vcs = -VcBOmax 

IE= 0; -VcB = 40 V; Tj = 200 °C; BDX66 1 
IE= 0; -VcB = 50 V; Ti= 200 °c; BDX66A 

IE= O; -VcB = 60 V; Tj = 200 oc; BDX66B J 
IE= 0; -VcB = 70 V; Tj = 20 oc; BDX66C 

Is= O; -VcE = -Y:.VcEOmax 

Emitter cut-off current 
lc=O;-VEB=5V 

D.C. current gain • 
-le= 1 A;-VcE=3V 

-le= 10A;-VcE=3V 

-le= 16A;-VcE=3V 

Base-emitter voltage • 
-le= 10A;-VcE=3V 

Collector-emitter saturation voltage• 
-le= 10A;-ls=40mA 

Collector capacitance at f = 1 MHz 
IE= le= O; -Vcs = 10 v 

Cut-off frequency 
-lc=5A;-VcE=3V 

Small-signal current gain 
-lc=5A;-VcE=3V;f= 1 MHz 

Diode, forward voltage 
IF=10A 

• Measured under pulse conditions: tp < 300 µs, o < 2%. 

-lcso 

-lcso 

-lcEO 

-IEBO 

hFE 

hFE 

hFE 

-VsE 

-VcEsat 

Cc 

fhte 

hte 

VF 

BDX66;66A 
BDX66B; 66C 

< 1 mA 

< 5 mA 

< 3 mA 

< 5 mA 

typ. 2000 

> 1000 

typ. 1000 

< 2,5 v 

< 2 v 

typ. 300 pF 

typ. 60 kHz 

typ. 50 

typ. 2 v 
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BDX66; 66A 
BDX668; 66C 

CHARACTERISTICS (continued) 

Tj = 25 oc unless otherwise specified 

Switching times 
(between 10% and 90% levels) 

-Icon= 10 A; -Ison= IBoff = 40 mA 
turn-on time 

turn-off ti me 

t, -- 7277491.4 

90% 
-la 

------ - -Ison 

90% ---- -

Fig. 3 Switching times waveforms. 

Fig. 4 Switching times test circuit. 

654 October 1985 

Vee 

tan typ. 

toff typ. 

1 µs 

3,5 µs 

-V1M = 18 v 
12 v 
3 v 

-Vee= 
+Vee= 
R1 
R2 
R3 
R4 

56 n 
= 220 n 
= 180 n 

1 n 
tr= tf = 15 ns 
tp = 10 µs 
T = 500 µs 



Silicon Darlington power transistors J 
----

7Z67910 

10 2 
BDX66 
] 

Tmb :0: 25 °C I-< 

-I B =0,01 
CM max 

" f\ ~ 
tp = 

-Icmax 

~ Ll 11 

~ 
500 
µs 

~ J{ _,,, 

pt;~ max fl\: 

1 ~ 1 I\ l 
I ~' n\ 1 

1ms 

10 

second__........,,....... I\ breakdown (1) 

-tf\ 
1 

Sms 

' 11 

10-1 

1 10 

Jt 
Fig. 5 Sate Operating ARea with the transistor forward biased. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Independent of temperature. 

BDX66; 66A 
BDX66B; 66C 
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BDX66; 66A 
BDX668; 66C 

-le 

l __ _ 
(A) 1---+--+-+-1-+-++++--+-- 6 = 0,01 ++++--+--+-+-1 

-lcMmax ,...;..-~~·.,....,...........,....~, 

- 1cmax 
tp = 

N 0,1 ms 

1----+---+--+-t-+-++++---+--}+++llll~~rl-Ht++--t--+---t--+~ 

\ 

(21liw 

l----+---+--+--+-+-++++---+-t--t-t'1H-'t-tt11-'1- 1 -+--+-+-I 

1----+--t--+--+-+-++++---+-+--1--+-+-+-++<i-+d.c.+---+--+-< 

1----+---+--+--+-+-++++---tBDX66A+-+++<-+--+---+--+-< 
BDX66B 
BDX66C 

H 

10-2~~~---..................... ~~-----i..._i~i .................. ._._~..___.__ .......... 
l 10 102 -VcE (V) 

Fig. 6 Safe Operating ARea. 

I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 

( 1 l Ptot max and Ptot peak max lines. 
(2)Second breakdown limits (independent of temperature). 
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Silicon Darlington power trunsistors 

7Z67325 

P tot max r-t-t-+-+-t-+-+-t-+-+--+-t-+-+-t-+·+--t-+--1 

!%J 

+-+-++-
1001-1-+.d-t-t-+-t-t-+-+-+-+-+-+-+-+-+-+-+~ 

>-.+--1---1-+--1---l-+'l\.~-l-+--t-.L-L~--+--t-+­
-+--++-

50r-t-t-+-+-t-+-+-t-+-+~4<-t-+-+--t-+-+--t-+~ 
j'\1\ 

I' 

o~_._..__._._......_._._......_._._-1--1._._"--'-_,_J.....J..~ 

0 100 Tmb (oC) 200 

Fig. 7 Power derating curve. 

BDX66; 66A 
BDX66B; 66C 

1,5r--r.-rrrrnr--r.-rrn-nr--r-r;-rn-nr--r-r~~.,---r-r~~~~....!.:.7Z~6~79~17~.1 

Z thj-mb l---t-+ttlf-ttlt---t-+t+f-ttlt--++t+H+f+--+++-l-H-J.l+--1--l 
(K/W) t---t-t+-t+tttt---t--H-++tt+t--+-+-H+++H----i,_++.H4-1+1~+-l 

1,25 t----t--t-t+1rl+' .......... -+-t-++H+++--+-l-++H+++--+-l-+-l-1-+-W+--l--l 
0 -1 

-
0,7 

0,75 
0,5 ....-
0,4 ...... 

0,5 0,3 ...-I 

0,2 ...-I 
....... 

0,25 0,1 .J....-' 
u.- ~ 

.Y 

0,0_.l 

0 0 

10-5 10-4 10-3 10-2 

Fig. 8 Pulse power rating chart. 
tp (s) 10 
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BDX66; 66A 
BDX668; 66C 

S.B. voltage multiplying factor at the I Cmax level 

7Z77090 

1-- 0 = 0,01-l-l-l-+-W+---l--l----l-.J-+++11+--+--++++-++H--+-+-++ic+tti 

t=zj, 0,Q2 4-l-1-1-W-11----1----+-l--+-+++t+--+-f--+-+-H-1-++---+--+-t--+-t-+tti t:5<J 0,~5 

~ 10~ 0,1-

l 
~0.5 

Fig. 9 S.B. voltage multiplying factor at the lcmax level. 

7Z77089 

S.B. current multiplying factor at the V CEOmax level 

M1l---+--+-+-H-+-H~~~~-=-0~,0_1-+-+-++++1+---+---+-+++-++++---t---t-t--t--l-H-H 

102~~~~~EE=EM~~~~~!lttl~~~~~t!~~~~~~~~~ 

1 
10-5 
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0,02 ' 

0,5 

10-4 tp (s) 

Fig. 10 S.B. current multiplying factor at the V CEOmax level. 



Silicon Darlington power transistors BDX66; 66A 
BDX66B; 66C 

6 

-VcEsat 
(V) 

4 

2 

0 

1---+---l-+--H-++++----+---l-+--H-++++--------l typical values 

z 
/ 

t~ 
~ 

0 10 

J -VcE =3 V 
1j = 1 so c --l---+--+-+-+-l--l-+----+-_=:::---....-1.--+-l-l 

Fig. 11 D.C. current gain. 

7267905, 

i 
-Ic l-+-1 
-= 250 l-+-1 
-Is f+.-; 

Tamb =25 oC 
~ 
~ 

~ 

-Ic (A) 
20 

6 

-VsEsat 
(V) 

4 

2 

0 

J...1-1 

0 

7Z679031 

J.J_-P-H-f 
-Ic f--t--
-= 250 H-
-Is f--t--

Tamb = 25 °C 
f--t--
H-

typ 1....1-"1 
1--1 

....r-i 

10 20 
-Ic (A) 

Fig. 12 Collector-emitter saturation voltage. Fig. 13 Base-emitter saturation voltage. 
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BDX66; 66A 
BDX66B; 66C 

10 4 

10 3 

10 

1 
1 
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10 

7Z67901 1 

2 ~--+-+-+--+--+-+-~--+-+-+--+--+-! 

1-+-+-+---tN-1t--..:,..,,..-.1.::+-t-1-Ic = 1 OA---t-1 ,..,....... 
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>----<c---+--+-+--+---+--+-1 t y pi ca I va I ues f-­
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50 100 150 
Tj (°C) 

Fig. 14 Typical base-emitter voltage. 
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typ 

~ 
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-
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104 

Fig. 15 Small-signal current gain. 
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BDX67; 67A 
BDX67B; 67C 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N epitaxial base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications; T0-3 envelope. P-N-P complements are BDX66, BDX66A, 
BDX66B and BDX66C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation 
up to T mb = 25 °c 

Junction temperature 

D.C. current gain 
le= 1 A; VcE = 3 v 
le= 10 A; VcE = 3 v 

Cut-off frequency 
le= 5 A; VcE = 3 v 

MECHANICAL DATA 

Fig. 1 T0-3. 

Collector connected to case. 

Vcso max. 

VcEO max. 

lcM max. 

max. 

max. 

typ. 

> 

typ. 

--26,6max--

c 

BDX67 67A 678 67C 

80 100 120 140 v 
60 80 100 120 v 

20 

150 

200 

5200 

1000 

50 

A 

w 
oc 

kHz 

Dimensions in mm 

- 9max F 
-1 2,5 

;---, t 
--4,2 

~-+~--11- -+4,0 

J3 
T 

39,5 301 

max "--------""!' 

6,85 

b 

10,9 
._.I ___ 12.8 _ 

?Z69700.1 11,2 

See also chapters Mounting Instructions and Accessories. 
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BDX67; 67A 
BDX678; 67C 

RATINGS 

1-----------
, 

b -+-+----1 

• R1 R2 L_________ ._J 
7Z6644.S.2 

e 

Fig. 2 Circuit diagram. 

c 

R 1 typ. 3 k.11 
R2 typ. 80 .11 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BDX67 67A 678 67C 

Collector-base voltage (open emitter) Vcso max. 80 100 120 140 v 
Collector-emitter voltage (open base) Vern max. 60 80 100 120 v 
Emitter-base voltage (open collector) Vrno max. 5 5 5 5 v 

Collector current (d.c.) le max. 16 A 

Collector current (peak value) lcM max. 20 A 

Base current (d.c.) Is max. 250 mA 

Total power dissipation 
up to T mb = 25 °c Ptot max. 150 w 

Storage temperature Tstg -65 to+ 200 oc 

Junction temperature * Tj max. 200 oc 

THERMAL RESISTANCE* 

From junction to mounting base Rth j-mb 1, 17 K/W 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; Vcs = VcEOmax lcso 
IE= O; Vcs = y, VcBOmax; Tj = 200 oc lcso 
Is= O; VcE = y, VcEOmax lcEO 

Emitter-cut-off current 
le= O; VEB = 5 V 'EBO 

D.C. current gain • 

'c = 1 A;VcE =3V hFE 
le= 10 A; VcE = 3 v hFE 
lc=16A;VcE=3V hFE 

Base-emitter voltage * 
lc=10A;VcE=3V VBE 

Collector-emitter saturation voltage * 
le= 10 A; Is= 40 mA VcEsat 

Collector capacitance at f = 1 MHz 
IE=le=O;Vcs=10V Cc 

Cut-off frequency 
le= 5 A; VcE = 3 v fhfe 

Turn-off breakdown energy with inductive load 
-lsotf = O; 'cc= 7,8 A; see Fig. 5 E(BR) 

Small-signal current gain 
le= 5 A; VcE = 3 V; f = 1 MHz hfe 

Diode, forward voltage 
IF= 10 A VF 

* Measured under pulse conditions: tp < 300 µs, 6 < 2%. 

BDX67: 67A 
BDX678;67C 

< 1 mA 

< 5 mA 

< 3 mA 

< 5 mA 

typ. 5200 

> 1000 

typ. 4000 

< 2,5 v 

< 2 v 

typ. 300 pF 

typ. 50 kHz 

> 150 mJ 

typ. 20 

typ. 2,5 v 

August 1983 663 



BDX67; 67A 
BDX67B; 67C 

CHARACTERISTICS (continued) 

Tj = 25 oc unless otherwise specified 

Switching times 
(between 10% and 90% levels) 
Icon= 10 A; Ison= -lsoff = 40 mA; 
turn-on time 

turn-off time 

t, 

-1-
90% 

Is 
10% 

---r------
7277499.5 

1s on 

[I _ls of: 

90% 1--- --1- -----_ __, 1con 

I\ 
10% -- ----- +-----

_,.. ....... td __,._ -+tf t 

-- 1- .... t, 
I .... t - t on off 

Fig. 3 Switching times waveforms. 

V1MJLJ1 

0 --11-- tp 1-
---- T --

7Z78131 

Fig. 4 Switching times test circuit. 

664 October 1985 

ton typ. 

toff typ. 

1 µs 

3,5 µs 

VIM 18 V 
Vee 12 v 
v88 -3 v 
R1 56 S1 
R2 = 220 S1 
R3 = 180 S1 
R4 1 S1 
tr= tf,;;:; 15 ns 
tp = 10µs 
T =500µs 



Silicon Darlington power tnmsistors 

CHARACTERISTICS (continued) 

vert. 
oscil Joscope 

+ 
Vee 

hor. 
oscilloscope 

7Z73663 .1 

BDX67; 67A 
BDX678; 67C 

Fig. 5 Test circuit for turn-off breakdown energy. V1M = 12 V; Rs= 270.Q; Ice= 7,8 A; tp = 1 ms; 
8 = 1%. 
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BDX67; 67A 
BDX678; 67C 

le 
(A) 1---+--+--+-+-+-++++-- Ii = 0,01 -+-t-t-H+t---+---t-+-i 

1 CM max r.----;-''--;--+--k 

\ 100 
(2) d.c . 

..... 
1----+--+-+-+-l-+-+-++---+-+-+ <O ++++1--+---+--+-l 

~ l 10- 2 .__ _ _.__.__._ .......... _._._...__---1._.._~ .................... .__~_.__,__,__, 
1 10 VcE(V) 

Fig. 6 Safe Operating ARea at T mb = 25 oc of BDX67. 

I Region of permissible d.c. operation. 

II Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ptot peak max lines. 
(2) Second breakdown limits (independent of temperature). 
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le 
(.A I ~--+--+-+-+-iH-1-++--+- 5 = 0,01 +-1--1-H--+---1---1-1 

1cMmax r ' 

J_ 

1cmax 

~--+--+-+-+-iH-1-H----t 1 --!----1---1-~ (1)~ f' 
]\I" I\ 

(2) I\ 
10 

d.c. 

10 VcE (V) 

Fig. 7 Safe Operating ARea at T mb = 25 oc. 

I Region of permissible d.c. operation. 

II Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ptot peak max lines. 

{2) Second breakdown limits (independent of temperature). 

BDX67; 67A 
BDX678; 67C 
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BDX67; 67A 
BDX678; 67C 

Ptot max 

!%! 

100 

so 

0 
0 

?Z67325 

I'\ 

~ 
~ 

]"I,,. 
l'I. 

},. 

l'I 
~~ 
~ 

l'\j 
""II 

1"' 
100 Tmb (°C) 200 

Fig. 8 Power derating curve. 

7Z67917 1 
1,s---~~--~-~--~~~-~...,....,..,...,.,.,,_--,.._,..------'-...;..., 

Zthj-mb 1------l----+-l-l-+-l-l+l--+-+-1-~~-+-H--+++-H+-----l-++++t+++--+---l __n___n_ 
' ( K/W) 1-------l----H-++--l-++l-----+-++-H+l-+t-+-f-HH++-H--+-+-l-++f+H---H -1 tp t- I 0 =~ 

1,25 L------l---L-1-U-W-U--+-__._.-1--U~-+-H--!--1-1-1-14----1-++++++++--+-1 +----T ___. T 
0=1 

0,75 

0,5 

0,25 

0 
10- 5 
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0,7 
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0,1 ,,,. 
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IQ,01 
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IZ 

Fig. 9 Pulse power rating chart. 
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Silicon Darlington power tr<111sistors 

6= 

BDX67; 67A 
BDX678; 67C 

10 ~,01-+---+--+--+--+-+-+++----+---+--+--+--+-+-+++----+---+--+--+--+-+-++-t 
~ 

0,5~ 

10 tp (ms) 

Fig. 10 S.B. voltage multiplying factor at the lcmax level. 

6 = 0,01 
1 o i----+o, 1-+--+-+-<f-T-~~--+--+--1--+-+-+-1--1--1----4--+--1--+--1--1-4-+-I 

0,2 

0,5 

10 tp (ms) 

Fig. 11 S.B. current multiplying factor at the VcEOmax level. 
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BDX67; 67A 
BDX67B; 67C 

10' x 
10- 1 

,.... 

. 1 10 le (A) 

Fig. 12 D.C. current. gain. 
?Z67902 

6 

21-1--+-+-+--+-+-+-+--1-t-+-+-+--+-t 

't---+.. VBEsat 
H-!--+-+---f""+-.t:r-:::-t-t-f--t-- I c = 10 A t- ( y) 

t-t--. 
VBE,_,--+--+--+-__,_+-+-+-1-t-+--+--+-......_. 

(Vll--l--+-+-+--+-+-+-+-1-t-+-+-+--+-t 

"J';......0,5 A+--

1--1----+--1--+--1-+-+--< typical values h 

f--ll-t-+-+--+--1---+--l V CE = 3 V H 

O....__.'-'-'--'---'--'--'--+-.._.'-'_,_......__._~ 

0 50 100 T. ( •c) 150 
J 

Fig. 13 Typical base-emitter voltage. 
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Fig. 14 Base-emitter saturation voltage. 



Silicon Darlington power transistors 

VeEsat 

(V) 

10 

le= 
1A 2 5 

N 

8 10 12 

I 

:r 
.l 

~1~ 
r--::: 

16A 
[-· 

I 

cs 
~ 

10 

BDX67: 67A 
BDX67B; 67C 

7ZB2929 

t-- -t-

18 (mA) 

Fig. 15 Typical values collector-emitter saturation voltage at Tj = 25 oe. 

7Z67912.2 

~ 

::x: 

f\l 

' ... 10 
1 10 105 f(kHz) 106 

Fig. 16 Small-signal current gain, le= 5 A; VeE = 3 V. 
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-J BDX68; 68A 
BDX68B;68C 

DARLINGTON POWER TRANSISTORS 

P-N-P Darlingtons for audio output stages and general amplifier and switching applications. In a T0-3 
envelope. N-P-N complements are BDX69, BDX69A, BDX69B and BDX69C. 

QUICK REFERENCE DATA 

BDX68 68A 688 68C 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

-Vcso max. 60 . 80 100 120 v 
-VcEo max. 60 80 100 120 v 

Collector current (peak value) 

Total power dissipation up to 
T mb = 25 oc 

Junction temperature 

D.C. current gain 
-le= 5A;-VcE=3V 
-lc=20A;-VcE=3V 

Cut-off frequency 
-le= 10 A; -VcE = 3 v 

MECHANICAL DATA 

Fig. 1 T0-3. 

Collector connected to case 

-lcM 

Ptot 

Ti 

hFE 
hFE 

fhte 

------ 26,6 max--

c 

(,J. 
• 39,5 301 i 

~· j' 6,85 

t 
b 

10,9---

See also chapters Mounting instructions and Accessories. 

max. 40 

max. 200 

max. 200 

typ. 3000 
> 1000 

typ. 60 

J·1· F,,, 
__ + 

4,2 
- --4,0 

I + 
20,3 
max 

l_ 

A 

w 
oc 

kHz 

Dimensions in mm 

' • 1,0 

I._ 12.s ___ 
7Z69700.1 11,2 
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BDX68; 68A 
BDX68B; 68C 

RATINGS 

7Z66446.2 

___ J 
e 

Fig. 2 Circuit diagram. 

R 1 typ. 1,5 k.Q 
R2 typ. 40 .Q 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDX68 6~Ar 68B 
max. 60 80 100 

max. 60 80 100 

max. 5 5 5 

Collector-base voltage (open emitter) -Vcso 
Collector-emitter voltage (open base) -Vern 

-VEBO Emitter-base voltage (open collector) 

68C 

120 

120 

5 

Collector current (d.c.) -le max. 25 

Collector current (peak value) -lcM. max. 40 

Base current -IB max. 500 

Total power dissipation up to 
T mb ~ 25 oc Ptot max. 200 

Storage temperature Tstg -65 to+ 200 

Junction temperature* Tj max. 200 

THERMAL RESISTANCE* 

From junction to mounting base Rth j-mb 0,875 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Darlington power transistors BDX68; 68A 
BDX688;68C 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; -Vcs = -Vcsomax -lcso < 2 mA 

IE= O; -Vcs = -YNcsomax; Ti= 200 °C -lcso < 10 mA 

Is= O; -VcE = -Y.VcEOmax -lcrn < 6 mA 

Emitter cut-off current 
le= O; -VEB = 5 V -IEBQ < 10 mA 

D.C. current gain* 
-le= 5A;-VcE=3V hFE typ. 3000 

-le= 20 A; -VcE = 3 v hFE > 1000 

-le= 30 A; -VcE = 3 v hFE typ. 1000 

Base-emitter voltage* 
-le= 20 A; -VcE = 3 v -VsE < 2,5 v 

Collector-emitter saturation voltage* 
-le= 20A;-19 = 80 mA -VcEsat < 2 v 

Collector capacitance at f = 1 MHz 
IE= le= O; -Vcs = 10 v Cc typ. 600 pF 

Cut-off frequency 
-le= 10 A; -VcE = 3 v fhte typ. 60 kHz 

Small-signal current gain 
-le= 10A;-VcE =3V;f= 1 MHz hfe typ. 20 

Diode, forward voltage 
IF= 20 A VF typ. 2,0 v 

Switching times 
(between 10% and 90% levels) 

-Icon= 20 A; -Ison= lsoff = 80 mA 
turn-on time 10n typ. µs 

turn-off time to ff typ. 3,5 µs 

* Measured under pulse conditions: tp < 300 µs, li < 2%. 
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BDX68; 68A 
BDX68B; 68C 

-le 
(A) 

10 

10-2 

676 August 1981 

7Z83987 

- 1cMmax 
I 

- 1cmax 

~ 
II 

~ 

lj 
] 

~ 
I 

(2) 

I 

BDX68 
BDX68A 
BDX68B, 

BDXJBC f-_ 

l 11 
1 10 102 -VcE (V) 

Fig. 3 Safe Operating A Rea. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max a11d Ptot peak max lines. 
(2) Second breakdown limits (independent of temperature). 



-J BDX69; 69A 
BDX698;69C 

DARLINGTON POWER TRANSISTORS 

N-P-N Darlingtons for audio output stages and general amplifier and switching applications. In T0-3 
envelope. P-N-P complements are BDX68, BDX68A, BDX68B and BDX68C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation 
up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
le= 5A;VcE=3V 

le= 20 A; VcE = 3 v 
Cut-off frequency 

le= 10 A; VcE = 3 v 

MECHANICAL DATA 

Fig. 1 T0.3. 

Collector connected to case. 

Vcso max. 

VcEO max. 

lcM max. 

max. 

max. 

typ. 

> 

typ. 

--26,6max-

c 

t 

1,1, 
39,5 301 

~·1~· 
6,85 

10,9--

See also chapters Mounting Instructions and Accessories 

BDX69 69A 698 69C 

80 100 120 140 v 
60 80 100 120 v 

40 A 

200 w 
200 oc 

3000 

1000 

50 kHz 

Dimensions in mm 

-'i· F"5 

H t 
- --4,2 

~-+----<I - -t4,0 

r 
20,3 
max 

L~ 
L-J 

I._ 12,s_. 
7Z69?00.1 11,2 
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BDX69; 69A 
BDX698; 69C 

RATINGS 

,-----------
c 

b -.1------1 

• R1 R2 L_________ __J 
7Z6644S 2 

e 

Fig. 2 Circuit diagram. 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BDX69 69A 

Collector-base voltage (open emitter) Vcso max. 80 100 

Collector-emitter voltage (open base) VcEO max. 60 80 

Emitter-base voltage (open collector) VEBo max. 5 5 

Collector current (d.c.) le max. 25 

Collector current (peak value) lcM max. 40 

Base current (d.c.) Is max. 500 

Total power dissipation 
up to T mb = 25 °c Ptot max. 200 

Storage temperature Tstg -65 to+ 200 

Junction temperature* Tj max. 200 

THERMAL RESISTANCE* 

From junction to mounting base Rth j-mb 0,875 

R1 typ. 1,5 kn 
R2 typ. 40 n 

698 69C 

120 140 

100 120 

5 5 

* Based on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 
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Darlington power transistors BDX69; 69A 
BDX698; 69C 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
IE= O; Vcs = Vcsomax lcso < 2 mA 

IE= O; Vcs = 'hVcsomax; Tj = 200 °C lcso < 10 mA 

19 = O; VcE = %VcEOmax lcEO 
/ 6 mA ' 

Emitter cut-off current 
le= O; VEB = 5 V IEBO < 10 mA 

D.C. current gain* 
le= 5 A; VcE =3 V hf E typ. 3000 

lc=20A;Vce=3V hFE > 1000 

lc=30A;VcE=3V hfE typ. 4000 

Base-emitter voltage* 
lc=20A;VcE=3V VsE < 2,5 v 

Collector-emitter saturation voltage* 
le= 20 A; 18 = 80 mA Vcesat < 2 v 

Collector capacitance at f = 1 MHz 
IE= le= O; Vcs = 10 v Cc typ. 600 pf 

Cut-off frequency 
lc=10A;VcE=3V fhfe typ. 50 kHz 

Small-signal current gain 
le= 10A; VcE = 3 V;f= 1 MHz hte typ. 20 

Diode, forward voltage 
If= 20 A VF typ. 2,5 v 

Switching times 
(between 10% and 90% levels) 

Icon= 20 A; Ison= -lsoff = 80 mA 

turn-on ti me ton typ. 1 µs 

turn-off time to ff typ. 3,5 µs 

• Measured under pulse conditions: tp < 300 µs, IJ < 2%. 
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BDX69; 69A 
BDX69B; 69C 

le 
(A) 

10 

10- 2 

680 August 1981 

1CMmax 

1 cm~x 
II 

~ I 

~ 

1 
' 

I 
~ 

f--· 
1---t-· 

(2) 

BDX69 "'1 
BDX69A'4 
BDX69B--.j 

BDX69C.'i 

l l Jl 
1 10 

Fig. 3 Safe Operating A Rea at T mb = 25 °c. 

I Region of permissible d.c. operation. 

7283986 

VcE (V) 

11 Permissible extension for repetitive pulse operation. 

(1) Ptot max line. 
(2) Second breakdown limits (independent of temperature). 



BDX77 

SILICON EPITAXIAL-BASE POWER TRANSISTOR 

N P-N transistor in a plastic envelope, intended for industrial amplifier and switching applications. 
P-N-P complement is BDX78. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector-base voltage (open emitter) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 °c 
D.C. current gain 

lc=2A;VcE=2V 

Cut-off frequency 
le= 0,3 A; VcE = 3 v 

MECHANICAL DATA 

T0-220 

Collector connected 
to mounting base 

2 

1-© 
3 

_I _.[l~0,9max (3x) 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

Vern 

Vcso 

le 

Ptot 

max. 

max. 

max. 

max. 

> 

> 

80 v 
100 v 

8 A 

60 w 

30 

25 kHz 

Dimensions in mm 

---, ~a5x 
1,3- 1-

f:l_-- 5,9 t 
R_ min j 

µ...1 """':r-' 
I 
I 
I 

-' 

-j 1--o,6 
..... .-2,4 

7255872.4 

15,8 
max 

-
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BDX77 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Collector-base voltage (open emitter) Vcso max. 100 v 
Collector-emitter voltage (open base) Vern max. 80 v 
Emitter-base voltage (open collector) VEBO max. 5 v 
Collector current (d.c.) 'c max. BA 

Collector current (peak value, tp.;;; 10 ms) lcM max. 12 A 

Collector current (surge) 
(tp.;;; 2 ms) 'cs max. 25 A 

Base current (d.c.) Is max. 3 A 

Storage temperature Tstg -65 to + 150 oc 

Junction temperature Tj max. 150 °c 

Total power dissipation up to T mb = 25 oc Ptot max. 60 w 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 2,08 K/W 

From junction to ambient in free air Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
ls=O;VcE=30V 'crn < 1 mA 

'E = 0; Vea= 70 V; Tj = 150 oc 'cso < 2 mA 

IE=O;Vcs= 100V 'cso < 0,1 mA 

Emitter cut-off current 
le= 0; VEB = 5 V 'EBO < 2 mA 

Base-emitter voltage* 
le= 3 A; VcE = 2 v VsE < 1,5 v 

Knee voltage* 
le= 3 A; Is= value for which 

le= 3,3 A at VcE = 2 V VcEK typ. 1 v 
Saturation voltages 

IC = 2 A; I B = 0,2 A VcEsat < 0,6 v 
IC= 3 A; I B = 0,3 A VcEsat < 1 v 
'c = 6 A; 18 = o,6 A VcEsat < 1,5 v 
'c = 6 A; 18 = o,6 A VsEsat < 2 v 

D.C. current gain* 
lc=2A:VcE=2V hFE > 30 

Cut-off frequency 
lc=0,3A;VcE=3V fhte > 25 kHz 

* Measured under pulse conditions; tp.;;; 300 µs; 15 .;;; 2%. 
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Silicon epitaxial-base power transistor BDX77 

Transition frequency at f = 1 MHz 
-IE= 0,3 A; Vea= 3 v fT > 7 MHz 

Collector-emitter breakdown voltage • 
IC = 0,2 A; I B = 0 V(BR)CEO > 80 v 

Forward bias second-breakdown collector current 
VcE=50V;tp=0,1 s 
Tamb ~ 25 °c without heatsink l(SB) > 1,2 A 

Collector capacitance at f = 1 MHz 
Vea= 10 V; IE= 0 Cc < 200 pf 

Switching times 
(between 10% and 90% ·levels) 
lean= 2 A; Ison= -lsoff = 0,2 A 

Turn-on time tan typ. 1 µs 

Turn-off time to ff typ. 4 µs 

• Measured under pulse conditions: tp < 300 µs, 8 < 2%. 
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BDX77 

684 October 1985 

90% 
Is 

7Z77499.5 

------ - 1Bon 

10% t----f------11--..,..---

- - 1soff 

90% 

10% -----

Fig. 2 Switching times waveforms. 
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Fig. 3 Switching times test circuit. 

V1M 15 V 
Vee 20 v 
-Vas 4 v 
Rl - n 
R2 33 n 
R3 22 n 
R4 10 n 
tr= tf .;;:; 15 ns 
tp 20 µs 
T =500µs 



Silicon epitaxial-base power transistor l ____ so_x_1_1 __ _ 

le 
(A) 1---+--+--+-+-+-+++4--+--+---+-+-+-1-+<+----+---+--l-l 

I ~\ 1 
IS ~ 

t---4-----+-+-f-+-H-++--+--+--+- (2) 10 -+--1-+-l 
d.c. ----<-+-+-1 

10- 1 1====:t:=::t:±::t:±tt±:t:===::t:::::::t:±:t±±tl::t::::==±::=l:::::±::l 

10-2 '----'--'--'--'-l....l..u..l.--"'---'--'--L-L-'-'...U....-__..J'--...I--'--' 
1 10 VcE(V) 

Fig. 4 Safe Operating ARea at T mb.;;; 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1 l Ptot max and Ptot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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BDX77 J 
100 

P tot max 
(O/o) 

75 

50 

25 

7Z672571 

' ~ 
~ 
~ 

]'\ 

~ 
JS 

~ 
~ 
~ 
l\ 
~ 

~ 
50 100 150 

Tmb(°C) 

Fig. 5 Power derating curve. 

Zrhj-mbf---+--H-++H*-t-1-+1+tt+t----+-+ttttttt--r-tttttm 

(K/W) l--+-+-+H-t+tt----+-++t+tttt----t--i+tttitt--t-Ttttitt1 

__n__n_ 
tJ 0 =; 

~--+-+-+-++ 0 =1~-+-H+++tt-+-f-t-H-tiit----t---t-Hi-tttt--,-rrjrrrrrr--r-1TTnn 

2f=::t:!=r:tt+:rn==t=~~#==J:=r:tR:m1==:f=t:ttttm==,,,,,,~t'.:~~H:t~ ..... ~~~:rrflttl 
l---+-+-+++i+f+--1--+-+++++tt----+-HH+tt±tr-.__,.......Ft-Hi:liP'-t-~t.i-"'1.!"m+""-+-+-+ttti~ 
t------+-++-t-tttttO, 7 ......-i::: 

-
f-----t--+-++Hffi o,;_!""t~FH~~~-t--H-Htl-tt---t-+ttiittl--r-tttttttt--tltttttt1 

i-:1--=-t'"'+--+-++++t~.....-::;..-r;,~.,;!F-rf-f o, l--+-++++1+++---1-++++tt1+---t-+-+-++H-tt---r--i-tt1ttt1 
~t-~i~:t1m~~::..:~---~i--tto,os·--++++++1+--++-t++-tttt--t-t-tt-rn-tt---r-r-t-ttttt1 

o~f::,~~~~~++++1---+--+-++~:--+-+-H-HH-H--+--+-H+t-tt1---+--+-H+t-tt1---+-rtttttt1 

10-5 10-4 10-3 1 tp (s) 10 
Fig. 6 Pulse power rating chart. 
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Silicon epitaxial-base power transistor l ____ s_o_x_11 __ _ 

io2 ..---..-----.-..--~~~..-------------------'-'"~"~"~'~ 
S.B. voltage multiplying factor at the le max level 

til (s) 

Fig. 7 S.B. voltage multiplying factor at the lcmax level. 

10 2 c::=:=:r;~~E=l=!~~r--~;;::;;:;;-;;;;;7~-;;;;-~~~-;:-~::=--~':''~"-"-i I- S.B. current multiplying factor at the VcEomax level 
>----+-15= 0,01 +-~-"'~i.,.+-l-+-+-1-------~-~~-----,-~---,---,~.,-,...,-f 

b,051--1---+-+-T""+-<~+-1'..._...,,.'\,---,..__,--+--+-<-+-+-++---+----+--+--+--+-+-+-+-t 
~~L+:o:lt~ ~ 

10 ::"!.. .),,. 

~~ 

I----+-· b,2-+---+-1-+++-l----+-....... _~..,_.,1'.:f--"'f~'l<+-++++----+---l-~--+-++-H 

0,5 

~ 
1'----'----'-'--~~"-'-'----'--'--'--'-'--'-'-'-''-----'--L..---'--'-'-~_,_, 
10-s 10-4 10-3 10-2 

Fig. 8 S.B. current multiplying factor at the VcEOmax level. 
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BDX77 J 
103 

7Z62403.1 

-~ 

10L--~--l.~....L...-'-....L....J.....J. ......... -'-~--'~......J.....-L........J.....""-'-"-'-'-~~'---'---"-'--'-............... 
10-2 

-le (A) 10 

Fig. 9 o.e. current gain at VeE = 2 V. 

ie 1---~-+----+--+-+-+-+-++~~-+----+--+-+--bf~v++-~~1---+--+-+-+-+-++i 
(A)1---~-+----+--+-+-+-+-++~~-1---i_,.jl/£.+-y+-+-++~~-1---i--i-+-+-+-+H 

~ 

10- 1 1...-~-.l.~....L.....J........L..J.......J.....W...l......~--L~....l....-L....l.....J.....J.....L..L..l---~--'~...J.......J.........J.......L...L-U..I 

1 10 102 ls(mA) 10 3 

Fig. 10 Typical collector current. Ti= 25 °e; VeE = 2 V. 
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Silicon epitaxial-base power transistor 

3 ,.....,......,-.,.....,......,-,..-,-.....,-,..-,-.....,-,..-,-1......-I.......;.':.:;""""""-'"~ 

II 
Ic r--+-

V BE sat >-+--+----'>--+-+--+-+--+-+-+---< - = 10 r--+-
Is r--+-

(V) T· =25 oc H-
J r-t-

TT 

2t-t-+-+-+-+-+-+-+-+-+-+-+-+-+-+-l--+-+-I-~ 

I) 

LL 

o ....... _.._ ........... ~_,_ .......... _._.L...J...~-'-..1....L-'-.J.-
o 5 Ic (A) 10 

Fig. 11 Base-emitter saturation voltage. 

7Z62399 

Vcs=O f-1-

Is 
(mA)t-1-+-+-t-+-+-+-l-+-+-~-+-+-I 

75 1-+-1--+-+-+--+--+--l--+-+-!--1---l--+--I 

OL-L.......l-+-'--'--'--'--'-.l...-L.......1-.l.....J...-1...~ 

-100 0 100 Tj (OC) 200 

15 

Ic 
(A) 

10 

5 

0 
0 

Jl-

BDX77 

7Z62395 

1 
VcE =2V f-+-

f-+-
Tj =25 oc f-+-

l7 
typ , ..... 
~ 

~ 

~ 
IZ 

v 
rT 

1 VBE (V) 2 

Fig. 12 Base current. Fig. 13 Collector current. 



-BDX77 Jl __ _ 
20,_.,........,,.......,,.......,........,. .......... ......,......,......,.......,...~~~~~~~~~--....-,........,,........,........,.........,._,:1~zo~24~0~•~ 

fT 

(MHz)1--~1--1-+-+-+--+--+--+-+-+-1--1--1-+-+-+--+--+--+-+--1--1 VcB=3V t-t­

Tj=25 °c t-t--
151--+-1--..._,1--11--1-+-+-+-1--1---1--+--+--+--+--+--+-+-+-+-+-t--........ ,......., .......... -+-+-1 

5 t--t--11--1--t--t-+-+-+-+-+--+--+--+--+--+--+--+-+-+-+-t--t--1--t-+-+-+-+-+-t 

o.__...__......_.__.__._._.._.__.__.__..__.__.__.__.__._...._..._.._..__._....__.._.__._._.._.._.__. 

0 1 2 3 4 5 -IE (A) 6 

Fig. 14 Typical values transition frequency at Vcs = 3 V; Tj = 25 oc. 

VcEsat t-----!f-+1-+-+-t++++----t-+--+-i11-+-ttt-H11--+-+t--+-+-++tt+1----t~r-+-+-H+++-~-t---t 
(mV) 

10 16 (mA) 

Fig. 15 Typical values collector-emitter saturation voltage at Tj = 25 oc. 
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l BDX78 

SILICON EPITAXIAL-BASE POWER TRANSISTOR 

P-N-P transistor in a plastic envelope, intended for industrial amplifier and switching applications. 
N-P-N complement BDX77. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector-base voltage (open emitter) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 oc 

D.C. current gain 
-le= 2 A; -VcE = 2 v 

Cut-off frequency 
-le =0,3 A;-VcE = 3 v 

MECHANICAL DATA 

Fig. 1 T0-220 

Collector connected 
to mounting base 

2 

: I \ 
L__t __ J 

1-© ._ 1.t:;=;::::;!;:::;=~_j_ 
3,5 max t 

not tinned ,;~x I 

3 \;J -1 --t 12,7 
max min 

12x1 I 
2 3 • 

_j _.jt:-0,9max (3x) 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

-Vern max. 80 v 
-Vcso max. 80 v 
-le max. 8 A 

Ptot max. 60 w 

hFE > 30 

fhfe > 25 kHz 

Dimensions in mm 

--1 ~a5x ._ 

1,3-- 1-

~ 5,9 
min 

I 15,8 
I max I 
I 

l 
j 

-11-o,6 
_. ..... 2,4 

7265872.4 -
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-BDX-78 Jl __ _ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) -Vcso 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value, tp.;;;;; 10 ms) 

Collector current (surge) 
tp.;;;;; 2 ms 

Base current (d.c.) 

Storage temperature 

Junction temperature 

Total power dissipation up to T mb = 25 °c 

THERMAL RESISTANCE 

From junction to mounting base 

From junction to mounting base in free air 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
Is= O; -VcE = 30 v 
IE= O; -Vcs = 70 V; Tj = 150 oc 
IE=O;-Vcs=100V 

Emitter cut-off current 
le= O; -VEB = 5 V 

Base-emitter voltage* 
-le= 3 A; -VcE = 2 v 

Knee voltage* 
-le= 3 A; -Is= value at which 
-lc=3,3 A at-VcE =2 V 

Saturation voltages* 
-lc=3A;-1 8 =0,3A 
-le= 2 A; -Is= 0,2 A 
-le =6 A;-1 8 =0,6 A 
-le= 6 A; -Is= 0,6 A 

* Measured under pulse conditions: tp < 300 µs, ll < 2%. 

692 December 1980 

-VcEO 

-VEBQ 

-le 

-lcM 

-lcs 

-Is 

Tstg 

Tj 

Ptot 

Rthj-mb 

Rth j-a 

-lcEO 
-lcso 
-lcso 

-IEBO 

-VsE 

-VcEK 

-VcEsat 
-VcEsat 
-VcEsat 
-VsEsat 

max. 80 v 
max. 80 v 
max. 5 v 
max. 8 A 

max. 12 A 

max. 25 A 

max. 3 A 

-65 to+ 150 oc 

max. 

max. 

< 
< 
< 

< 

< 

typ. 

< 
< 
< 
< 

150 oc 

60 w 

2,08 K/W 

70 K/W 

1 mA 
2 mA 

0,1 mA 

2 mA 

1,5 v 

v 

1 v 
0,6 v 
1,5 v 

2 v 



Silicon epitaxial-base power ~ransistor 

Collector-emitter breakdown voltage* 
-le= 0,2 A; Is= o 

D.C. current gain* 
-le= 2 A; -VcE = 2 v 

Cut-off frequency 
-le= 0,3 A; -VcE = 3 v 

Transition frequency at f = 1 MHz 
-IE =0,3 A;-Vcs = 3 v 

Forward bias second-breakdown collector current 
-V CE = 50 V; tp = 0, 1 s; T amb = 25 oc 

Collector capacitance at f = 1 MHz 
-Vcs = 10 V; IE= 0 

Switching times 
(between 10% and 90% levels) 

-Icon= 2 A; -Ison= lsoff = 0,2 A; 
turn-on time 

turn-off time 

90% 
-IB 

7 277 491 .4 

------ - - 1Bon 

10% F--=-..,------11---~--

90% 

10% 
"---¥-l-----1--+-1'----

BDX78 

V(SR)CEO > 80 v 

hFE > 30 

fhfe > 25 kHz 

fr > 7 MHz 

l(SS) > 1,2 A 

Cc < 200 pF 

typ. µs 

typ. 2 µs 

Vee 

Fig. 3 Switching times test circuit. 

Fig. 2 Switching times waveforms. 

-V1M = 15 V 

-Vee= 20 v 
+Vss= 4V 

* Measured under pulse conditions tp ~ 300 µs; /l ~ 2%. 

R1 = 56 .Q 

R2 = 33 .Q 

R3 = 22 .Q 

R4 = 10 .Q 

tr= tf = 15 ns 

tp = 10µs 

T = 500 µs 
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BDX78 

694 December 1980 

J 
102 

-le 
{A) 

10 

- 1cMmax 
Ii =0,01 

1cmax 

7Z62855.2 

tp = 

0,02 ms 

10 --"-----1---1-1 
l---+---+-+-+-+-+-t++----+-t--+-{2)-M--J4----l----l--1-~ 
1---+---+-+-+-+-+-t++----1--l--1-++-+++ d .c. ___.____,,____.._. 

10- 2 L--...l.--L.-L...L.1...J...l..LJ..._-l._J.._l.....J...J....l..L.J..;L-_..J......-L....J......J 

1 10 102 -VcE {V) 

Fig. 4 Safe Operating ARea at T mb.;;; 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ptot peak max lines. 
{2) Second-breakdown limits (independent of temperature). 



Silicon epitaxial-base power transistor BDX78 

100 

P tot max 
(O/o) 

75 

50 

25 

7Z Z57 67 .1 

~ 

'.""\ 
~ 

LS: 

1---1--
~ 

rs: 
~ 

I\ 

' IS 
\ 

rs: 
cs 

50 100 150 
T mb1°C) 

Fig. 5 Power derating curve. 

Z th j- mb r------t--t--f-+++++1--+--+---+--++1-+-1-1---+- -+-+--++u-U-------+----+---+---1--1-1-l-U 

(K/W) 

-F----t-+-++++tiJ.~"""'~~r;.--.d~"++ 0' l--+-+-ti-+++l-l------+--++-H+>-l-l-----+--+-1-1----1-J~ -~t-J± + 
f--ct---="--+"'l'~ffiP-f-'-~ o ,OS ·r Lt'L 8 

0 f--c~==-"-""l""J...:+-++++++-+---+-++::&R 1 1 LL I 

10-S 

Fig. 6 Pulse power rating chart. 
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___ s_o_x_1_a __ J 
102 -----~~~~~----------------~'~'~··~·s~'•:.., 

~--i--+.---1---t-+-+-+-+-1 S.B. voltage multiplying factor at the -Icmax level 

My 

1 t.__ _ __.L _ _L_L_L.L.l....LI..l---l..--1.._;J,--L-1...J....L..LI.---..L---"-'--'-J.. .......... ....L-I 

10-5 tp (s) 

Fig. 7 S.B. voltage multiplying factor at the -le max level. 

10
2 E:=:=:E~S~ES:ffr-;:;;:;;;;:;:;;;;;~~;-~~~::~':'6~··s""6·l S.B. current multiplying factor at the -Vceomax level 
~--+6 = 0,011--...... ="'lo.."+-l~~---r----,-..--.--r-r-r-n,-------r--r--r-r""T""'1-rrl 

Mr 

las,1-+-++-+-4t--1--f'-....~~-*--+-+-++++-1+--+--+-+-+-++++-1 
10~~L~m~ 

:::r - ~ 

0,5 

Fig. 8 S.B. current multiplying factor at the -VcEO max level. 
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Silicon epitaxial-base power transistor 

1---+--
Tj= 125°C 

-+--+--+-+-++++-----_t- "-t-...,.. 

BDX78 

!~ 

N 
10~~~~~~~~~~~~--'-~...__._~'--'-~..._~~~~~~~~~ 

10-2 10 

Fig. 9 D.C. current gain at -VcE = 2 V. 

-le 1--~-+~+--+-+-+-+-1-++~~-t--+--l-+-+-+--v~V""",.__~-t-~1---1--1-+++-H 
(A) ~ 

10- 1 '--~--'~-'-__.,__.__._......_.._._~~--'-~...__.__._..__.__._._.__~__.~_...__..~ ......... ~~ 

1 10 10 2 -Is (mA) 10 3 

Fig. 10 Typical values collector current. -VcE = 2 V; Tj = 25 °c. 
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BDX78 
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l ____ _ 
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I L III 
TI J_J_J_ 

-le t-+-
-=10 t-+-
-ls t-+-
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t-+-
t-+-

17 
D 

D v .;z-
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~ 

5 -le (A) 10 

15 

-le 
(A) 

10 

5 

0 
0 

7 
rJ 

J;jii'I 

7Z62396 

"'TTTI 
II l 

·VeE=2V I-+-
I-+-Ti=25oe 1--M 
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1..-1' 

LI' 
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r? 
r7 

1 -VsE (V) 2 

Fig. 11 Base-emitter saturation voltage. Fig. 12 Collector current. 
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Silicon epitaxial-base power transistor BDX78 
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Fig. 14 Typical values collector-emitter saturation voltage at Tj = 25 oc. 
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~ 
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BDX91 
BDX93 
BDX95 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N transistors in T0-3 envelope for audio output stages and general amplifier and switching 
applications. P-N-P complements are BDX92, BDX94 and BDX96. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to 
T mb = 25 °c 

Junction temperature 

D.C. current gain 
lc=3A;VcE=2V 

Transition frequency 
le= 1 A; VcE = 10 v 

MECHANICAL DATA 

Fig. 1 T0-3. 

Collector connected to envelope. 

..----- 26,6 max --

/ ,t 
39,5 301 ~ 
~· j' 

b 

10,9--

Vcso 
Vern 

lcM 

c 

6,85 

t 

See also chapters Mounting Instructions and Accessories. 

BDX91 BDX93 BDX95 

max. 60 

max. 60 

max. 

max. 

max. 

> 

> 

80 

80 

12 

90 

200 

20 

4 

100 v 
100 v 

A 

w 
oc 

MHz 

Dimensions in mm 

J'lF,,, 
--• 4,2 
- --4,0 

r t 

20,3 
max 

l~ 
+ + 1,0 
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BDX91 
BDX93 
BDX95 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

BDX91 BDX93 BDX95 

Collector-base voltage (open emitter) Vcso max. 60 80 100 v 
Collector-emitter voltage (open base) VcEO max. 60 80 100 v 
Emitter-base voltage (open collector) VEBo max. 5 5 5 v 
Collector current (d.c.) le max. 8 A 

Collector current (peak value) lcM max. 12 A 

Total power dissipation up to 
T mb = 25 °c Ptot max. 90 w 

Storage temperature Tstg -65 to +200 oc 

Junction temperature Tj max. 200 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 1,94 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 

IE= O; Vcs = Vcsomax lcso < 0,1 mA 

IE= O; Vcs = 'hVcsomax; Tj = 200 oc lcso < 2 mA 

Is= O; VcE = VcEOmax lcEO < 1 mA 

Emitter cut-off current 
le= O; VEB = 5 V IEBO < mA 

D.C. current gain* 
lc=3A;VcE=2V hFE > 20 

lc=5A;VcE=2V hFE > 10 

Base-emitter voltage* 
lc=3A;VcE=2V VsE < 1,4 v 

Collector-emitter saturation voltage* 
IC = 3 A; I B = 0,3 A VcEsat < 0,8 v 
le= 5 A; Is= 1 A VcEsat < v 

Base-emitter saturation voltage* 
lc=3A;ls=0,3A VsEsat < 1,5 v 
le= 5 A; Is= 1 A VsEsat < 2 v 

* Measured under pulse conditions: tp < 300 µs, 8 < 2%. 
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Silicon epitaxial base power transistors 

Small-signal current gain at f = 1 kHz 
lc=0,5A;VcE= 10V 

Transition frequency 
le= 1A;VcE=10V 

hfe > 

fr > 
BDX91 

BDX91 
BDX93 
BDX95 

40 

4 MHz 

BDX93 BDX95 
Collector-emitter breakdown voltage* 

le= 100mA V(BR)CEO 
-.._ ...- 60 80 100 v 

Switching times 
(between 1 O"'o and 90% levels) 
Icon= 3 A; I Bon= -IBoff= 0,3 A 

Turn-on time 

Turn-off time 

t, 

90% 
-r 

t le 
10% ---

7Z77499.5 

1B on 

[J_ _IBof: 

90% t----1-i ------
1con 

\ 
10% -- r----- --._td .. -tf t ... 1- ...._ ts ...-

1on 
+ t ,_ 

off 

ton 

to ff 

* Measured under pulse conditions: tp < 300 µs, li < 2%. 

typ. 0,2 µs 
< 1 µs 

typ. 1,2 µs 
< 2 µs 

-

Fig. 2 Switching times waveforms . 

V1M 55 v 
Vee 30 v 
-VBB 5V 

R1 = 150!"2 
R2 82!"2 
R3 2on 
R4 10n 

tr= tf .;;:; 15 ns 
tp 10µs 
T = 500 µs 

Fig. 3 Switching times test circuit. 
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BDX91 
BDX93 
BDX95 

7Z724.52 

Tmb ::S 25 °C 

1cMmax 
0=0,01 

10 ::s:: ~ ~ ~ 

::s: ~ :s: 
I- 1cmax 

~ ""'\" 

\:I 

~ I II 

\ 

~ 

10 

Fig. 4 Safe Operating A Rea at T mb.;;; 25 °c. 
I Region of permissible d.c. operation. 

I 
c;:; M lJ) 

"' Ol x xx 
0 00 
co co co 

~ 
cs:: 

I\ 
\ 

i 
I\ 

500µs 

I\ 
\ 

\ 
VI 

\r\ 1ms 

'\[\ 
~ 

t\N 10ms 

d.c. 
102 

11 Permissible extension for repetitive pulse operation. 

( 1 l Ptot max and Ptot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon epitaxial base power transistors 

Ptot max 
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100 
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0 

7Z67325 
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1'N 
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~ 

~ 

1\J 
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"' 
I' 
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100 Tmb (°C) 200 

Fig. 5 Power derating curve 

Z th j-mb l----+-+++++1-H-----t---+--H-++l*--l-H-+-H+H--+-++++-H-H---+--l 

(K/Wl1---+-+-+-++-l+++-~r-++++++++----+-+-+-++-l+++-~r-++++++++----+--1 

v ~ 

~ 

..""'.: 

i-- ~ 
i- .I-

0 
10-s 10-4 10-3 10-2 10-1 

Fig. 6 Pulse power rating chart. 

BDX91 , 
BDX93 
BDX95 

10 
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BDX91 
BDX93 
BDX95 

'-------'--'-----'----'-_J_'-'--LI-----' S.B. voltage multiplying factor at the Icmax level 

My'-----'--'---1-----+----+---l--l--+-+----1----1----J----+-+-+-i+j---+----+----+--+-+-4-+1~ 

0=0,01 

10 O,Q2 --+-+... 
1--oos i;;;;: 

l----0,1 

0,2 

0,5 

Fig. 7 S. B. voltage multiplying factor at the I Cmax level. 

'-----'---'---1-----+----+---l--l--+-+--"......_,,_~--1----1--..J__.J___j__u S. B. current multiplying factor 
l:i = 0,01 """' at the VcEOmax level 

0,2 

0,5 

Fig. 8 S.B. current multiplying factor at the V CEOmax level. 
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Silicon epitaxial base power transistors 

BDX91 
BDX93 
BDX95 

VcEsat 
(V) 

Fig. 9 D.C. current gain at VcE = 2 V; Tj = 25 oc. 

1----lc= +-+-1--1-i-1--1-1-1--~-+~+-++-1~T+-+-~+1-1--~-+~+-+-1-+-+.+-~ 
1-- 0,5 A +--+-+-t- 1 2 1----1- 3 -+ 4 H 5 ~ 6 - 7 8 A 

l 

\ 
l 

\ 

\\N 
T 

\ "\.I 

10- 1 ~~~~~~~ ................. ..._~__,~_...__.__..._......__.__._...._~~'---"--'--"-................. 

1 10 18 (mA) 

Fig. 10 Typical values collector:emitter saturation voltage. 
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II 
BDX92 
BDX94 
BDX96 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P transistors in T0-3 envelope for audio output stages and general amplifier and 
switching applications. N-P-N complements are BDX91, BDX93 and BDX95. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to 
T = 2s 0 c 

mb 
Junction temperature 

D. C. current gain 
-IC= 3 A; -VCE = 2 V 

Transition frequency 
-IC= 1 A; -vcE=IOV 

MECHANICAL DATA 

T0-3 

-VCBO 

-VCEO 

-ICM 

ptot 

T. 
J 

hpE 

fT 

Collector connected to envelope 
-26,6max-

c 

6,85 

t 

10.9---

See also chapters Mounting instructions and Accessories. 

August 1983 jj 

BDX92 BDX94 BDX96 

max. 60 80 100 v 

max. 60 80 100 v 

max. 12 A 

max. 90 w 
max. 200 oc 

> 20 

> 4 MHz 

Dimensions in mm 

-'1 F"· 
H t 
--4,2 

.---+...----11- _t4,0 

f 
20,3 
max 

L'-
7Z69'100.1 

'-

H_JI 

+ 
t==~=~.1.0 

I._ 12,a__I 
11,2 

709 



BDX92 
BDX94 
BDX96 II 
RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDX92 BDX94 BDX96 

Collector-base voltage (open emitter) -VCBO max. 60 80 100 v 
Collector-emitter voltage (open base) -VCEO max. 60 80 100 v 
Emitter-base voltage (open collector) -VEBO max. 5 5 5 v 

Collector current (d. c.) -IC max. 8 A 

Collector current (peak value) -ICM max. 12 A 

Total power dissipation up t0 
T = 25 °c 

mb 
p 

tot 
max. 90 w 

Storage temperature T -65 to +200 oC 
stg 

Junction temperature T. max. 200 oc 
J 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 1,94 K/W 
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II 
BDX92 
BDX94 
BDX96 

CHARACTERISTICS Tj = 25 °c unless otherwise specified 

Collector cut-off current 

IE= O; -VcB = -VcBOmax -ICBo < 0, I mA 

IE= 0; -VcB = 30 V; Tj = 200 °c: BDX92 l 
Ih = O; Vcl:l = 40 V; Tj = 200 °C: 13DX94 -IcBO < 2 mA 

IE= 0; -vcB = 50 v: Ti= 200 °c: BDX96 f 
IB = O; -VcE = -VcEOmax -IcEO < mA 

Emitter cut-off current 

Ic = o; -VEB = 5 V -IEBO < mA 

D.C. current gain I) 

-le = 3 A; -VcE=2V hFE > 20 

-Ic=5A; -VcE = 2 V hFE > 10 

Base-emitter voltage I) 

-Jc = 3 A; -VCE = 2 V -VBE < I,4 v 

Collector-emitter saturation voltage I) 

-Ic=3A; -IB=0,3A -VcEsat < 0,8 v 

-lc=5A; -IB = IA -VcEsat < v 

Base-emitter saturation voltage I) 

-lc=3A; -IB=0,3A -VBEsat < I,5 v 

-Ic=5A; -IB = IA -VBEsat < 2 v 

Small - signal current gain at f = I kHz 

-le= 0, 5 A; -VCE = 10 V hre > 40 

Transition frequency 

-lc=lA; -VCE = 10 V fT > 4 MHz 

I) Measured under pulse conditions: tp < 300 µs, a < 23. 
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BDX92 
BDX94 
BDX96 

CHARACTERISTICS (continued) 

Switching times (between 10% and 90% levels) 

-Icon= 3 A; -!Bon= IBoff = 0, 3 A; Vee= -30 V 

Turn-on time 

Turn-off time 

Test circuit 

V1M 55 V 
tr = tf = 15 ns 
tp = 10 µs 
T = 500 µs 

0 i 
v;J_I 
t 

II 
Tj = 25 °c unless otherwise specified 

ton 
typ. 0,2 µs 
< 1 µs 

typ. 1 µs 
to ff < 2 µs 

Vee 

..._~~.L---'~L-~-'-.L-L-J.Tmb= .!.---J~.J.-~_,_..__,_..__~~..__--J~..__~_._..._.__. 
hfe 150 °c 

N 

10'--~~J......--L~J......L.......L-'-.L..J....L-~~L---L~L.......J-L-'-L..1...1'--~--''---'---'L........l-L-'--"-!-' 
10-2 10-1 -lc(A) 10 

Typical small-signal current gain as a function of collector current; -VcE = 2 V. 
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II 
102 

J 

10 

-I CM max 

-Icmax 

I 

10 

7Z72l.i.53 

BDX92 
BDX94 
BDX96 

Tmb ~ 25 °C 

0=0,01 

-.;;;;:: K 
=s.,; ~ ' ':::x IS 
-~ =s: 

I\ 
l\ 

~ 
~ JI 

' ~ ::x 
"I 

\ 

-VCE (V) 

N -:t <D 
CJ) CJ) CJ) 

x xx 
D DD 
CD CD CD 

IS 

~ 
SOOµs 

I\ 

I\ 

~,I\ 1 ms 

f\r--
1V'i 
~~ 1 Oms 

d.c. 
102 

Safe Operating ARea with the transistor forward biased 

I Region of permissible d. c. operation 

II Permissible extension for repetitive pulse operation 

1) p and P lines. 
2 tot max peak max 

) Second-breakdown limits (independent of temperature). 
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BDX92 
BDX94 
BDX96 

Ptot max 

(°lo) 

100 

so 

0 
0 

II 
7Z67325 

~ 
1' 

~ 
~ 

h. 

~ 

~ 
~ 

.~ 
~ 
~ 

100 Tmb (°C) 200 

Zth j-mb l---+-+-+~+++---'1-+-+++++1+---+-+-+~+++-___,-+-+++++1+---+--1 

(K/Wl1---+--+++++ttt--+-+-r++tttt--+--+++ttttt---+--++-t+t1"1t--+~ 

0,7 ....., 
t""' ~ 

0,5 +-:t""'......iR++Hl-l'"~b~~ld""H-+++f+--+-+-1-+++Hl---l--1--H+++H 
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Mv 

II 
BDX92 
BDX94 
BDX96 

.------1--+--t----+---+-+-+-++----< S.S. voltoge multiplying factor at the Icmax level 

J2=0,01 

10 O,D2 --;--+...J 
1--oos 

1-----+---+--+-+-.+--jf-+-1-+--S-""o~-+---1-+--f-+-+-l S. B. current multiplying factor 
1-----+--+--+-+-.+--ji-+ 6 = 0,0,..."'~.-+---+--+---+--+-+-l at the VcEomax level 

0,2 

0,5 

1'-~--'~_._ ............. ...._ ............. _1~__.~ ............................... ...._~~ ...... __.~..._ ............. '-"-' 
10-s 10-4 10-3 tp (s) 10-2 
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BDX92 
BDX94 
BDX96 II 

t-----t---t--t--t--t-t-+++----t---t--t--t--t-t-+++----t---t--t-~E=2V 
t-----t---t--t--t--t-t-+++----t---t--t--t--t-t-+++----t---t--t Tj = 25 °C 

hFE t-----t---t--t-++-+-+++-----+----l---l-++-+-+++-----+----1---1-+-l-+-+--H 

typ 

~ ~ 
102 t-----+---t--t-++-+-+++----+----1---1-+-+-+-+++-~-___,f---+--+-+-+-+-+-+-I 

~ 

7Z724.59 

t-------i___,II>----+--+-+II+++~-2-1 A· - ::r3A ·4 IA I SA 6A 7A BA--+-+-+-+-+++-----1 ..l _i typ. values 

-v%jat t--= I c ~ro~.5-T-'A 1_-+-iH-'>/J.-t-++---+----+--!t-!~+++~\-I--+-a-\-+--1-ii-+++++--t--T.,...j ...,.=_,2,...,5 o...,.c....,.. 

1 l \:i~ 

10- 2 

1 10 102 103 . -18 (mA) 104 
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BDY90 
BDY91 
BDY92 

SILICON DIFFUSED POWER TRANSISTORS 

High-speed switching n-p-n transistors in a metal envelope intended for use in converters, inverters, 
switching regulators and switching control amplifiers. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T mb = 70 °c 
Collector-emitter saturation voltage 

le= 10 A; Is= 1 A 

Fall time 
le= 5 A; Is= -lsM = 0,5 A 
Vcc=30V 

Transition frequency at f = 5 MHz 
le= 0,5 A; VcE = 5 v 

MECHANICAL DATA 

Fig. 1 T0-3. 

Collector connected to case. 

.ot---26,6max-

! ,l, 
39,5 301 ~ 
m0< j' 

b 

10,9--+ 

Vcso 

VcEO 

lcM 

Ptot 

VcEsat 

tf 

fT 

c 

• 
6,85 

t 

See also chapters Mounting instructions and Accessories. 

SDY90 SDY91 SDY92 

max. 120 100 80 v 
max. 100 80 60 v 
max. 15 A 

max. 40 w 

< v 

< 0,2 µs 

typ. 70 MHz 

Dimensions in mm 

J'i'F,,, 
--• 4,2 
---4,0 

I + 
20,3 
max 

l_ 

\_12,a_. 
7Z69700.1 11,2 

' + 1,0 

October 1980 717 



BDY90 
BDY91 
BDY92 l __ _ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BDY90 BDY91 BDY92 

Collector-base voltage (open emitter) Vcso max. 120 100 80 v 
Collector-emitter voltage (Ves = 1,5 V) Vcex max. 120 100 80 v 
Collector-emitter voltage (open base) Vceo max. 100 80 60 v 
Emitter-base voltage (open collector) Ve so max. 6 6 6 v 
Collector current (d.c.) le max. 10 A 

Collector current (peak value) lcM max. 15 A 
Base current (d.c.) Is max. 2 A 
Base current (peak value) IBM max. 3 A 

Emitter current (d.c.) -le max. 1J A 

Emitter current (peak value) -leM max. 15 A 

Total power dissipation up to T mb = 70 oc Ptot max. 40 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 2,0 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
Vea= 1,5 V; Vee= Vcexmax; lcex < mA 
Ves = 1,5 V; Vee= VcEXmax; T mb = 150 °C lcex < 3 mA 

Saturation voltages 
Vcesat < 0,5 v le= 5 A; Is= 0,5 A 
Vsesat < 1,2 v 

le= 10 Ai Is= 1 A Vcesat < 1,0 v 
Vsesat < 1,5 v 
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Silicon diffused power transistors 

CHARACTERISTICS 

D.e. current gain 
le=1A;VeE=2V 
le=5A;VeE=5V 
le=10A;VeE=5V 

Transition frequency at f = 5 MHz 
le= 0,5 A; VeE = 5 v 

Switching times 

Turn on time 
le= 5 A; Is= -lsM = 0,5 A 
Vee= 30 v 

Turn off time 
le= 5 A; Is= -lsM = 0,5 A 
Vee= 30 V storage time 

fall time 

Vcc=30V 

Vss=-6V 

Is 

-!BM 

VcE 

30V 

7Z10169.1 

ton 

ts 
tf 

input waveform 

I 
--t------

I 
I 
I I 

--+/ton I•- -+I toff I+-
I I I I 

--+jtdjtr '.- --+itstttt+-
I I 1 

-1---t-r 90% 
I I 1 __ lO% 

output waveform 

BDY90 
BDY91 
BDY92 

> 35 
30 to 120 
> 20 

typ. 70 MHz 

< 0,35 µs 

< 1,3 µs 
< 0,2 µs 

time 

time 

Fig. 2 Test circuit and waveforms. 

Pulse generator: 
Rise time tr < 50 ns 
Fall time tf < 50 ns 

Pulse duration 
Duty cycle 

tp = 20 µs 
Ii =0,02 
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BDY90 
BDY91 
BDY92 

1---+--+---+-+--+-++-1+---+--+--+--+-+-H T mb :s 70 ° C f= 
Ic >----+--+--+-+-+-+-H-+---+--+--+--+-+-++~-~~--+-< 

(A)t---+--+-t-+-++H-+---t--+-+-+-++-H+--+--+--t--; 

+-+--+-+--++tjf-0 = 0' 0 l+-+--+-+-l-++t---+--+-+-l IcMmax 

10 Icmax 1\ t:.. ~~ _}_ 1 l I 

~\ ~ \1\1\ tp=-+---~ 
{~:i ~l\r\~ lOµs 

l:====t:=+=+=+=+=l::tt.~~~~~~~!22co>=::J:==!=t:=J 
1----+--t-+-++tt+t- 6 ~~t:'tmi;;:;;:::=t=+=+~ 
I---+---+-+--+-+++-++-~~·~ 50-+--+--+-t 

~9c) ~\t-.._~I\ 100 
1----+--+--+-+-+-t-+++----. ~ \\J m 200~-+--+--1 
1---+--+--t-H-+-+++---+-~ \},.\f.',_ I\ 500-+------<--+-< 

re 4 
(mA) 2 

1 ~I\ N lms 
I I ~I:\ 2 
I I 

---1--+-t---. 
III Ill III 

-+-+--+~~5--+--t--+-< 

t=t=tt::ml 10---+---+----+---< 
+-+-+++-N'l20-+--+---+-t 
-+-+--+-+-+-++td. c . -i--+---+-< 

80 120 t-t-~ a: §Z-+---+-+---l 
V CE (V) ;:.... ;:.... ;:.... 

10-2 .____l..__l._l-'-l-'-lu.ll..wJl~_l_,,__.L-J...=~L..~.:..L.J..L..~--'--...__.___. 
1 10 V CE (V) 

Fig. 3 Safe Operating ARea (Regions I and II forward biased). 

I Region of permissible d.c. operation 
II Permissible extension for repetitve pulse operation 
Ill Repetitive pulse operation in this region is allowable, provided -VsE ;;;.1,5 V 

(1) Independent of temperature 
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Silicon diffused power tram1;;tors 

BDY90 
BDY91 
BDY92 

7Z'J9947 

zth J-mb 

(K/W) _Jl_Jl_ 
-1tp1- I o=!.e. --T-- T 

10 
t=--1 - --

6=1 
0,75 
0,5 

~ 0,33 
0,2 

01· ~ 

~ ...--~ 1~ 0,05 

Mv 
Mr 

0,02 
.;0,01 

10 10 3 tp (ms) 10 4 

Fig. 4 Pulse power rating chart. 
7Z670S4 

S.B. voltage multiplying factor at the Icmax level 
S .B. current multiplying factor at the V CEO max level ( 100 V) of BDY90 

1---~-+----+-o=O,Ol++-~---+~+----1--j-+-++1+-~---+~-1----~-+-e++-1----~--+------1----1---+-+-+++1 

1o;;;;::-~--r----t:r-DV40,02++-~--+--+----1--++++++~~-1-----+--+--+-+-++1+-~-+---+--+-+-++++-1 
~0,05 

10 i-. ~ 

1 

i---+--0,1 
~~"-! 

i---+--0,2--f--+-t--t=f'l'r'-'"""'"'__,~~-..;::if.;;:::::~i:;;:J---+++++l~~+----+--+-+-+++H----~-t-----1--t-t-+++tl 

l==---+-0,33+-++++Hr----l~--==1""--1--~t---1~~~~~~"'!'1\!!!o..~+----+-+-H-+-+++-~+---+-+-+--+-1+H 

~~~~~~~~~~t-t~H!H~~~~~~~~~~~~~~ 0,5 - !-=:. 

0,75 ~ 

10-5 

Fig. 5 S.B. voltage multiplying factor at the le max level. 
S.B. current multiplying factor at the BDY90 VcEOmax level (100 V). 
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BDY90 
BDY91 
BDY92 l __ _ 

7Z6708l 

S.B. current multiplying factor at the V CEOmax level (80V) f--+-- BDY91 

MI 

Fig. 6 S.B. current multiplying factor. 

7Z67085 

S.B. current multiplying factor at the VcEOmax level (60V) l---+---1 BDY92 

Mrt--~-+--t--l-++++11+-~-+--+-+-+-+-1+++-~-+---+-+-H--H++-~-+-----i--+-+-+-+l+l 

102 ""'=Ii =0,01 
...... 
f' K:o, 02·""'1'\.-+--1-+-1-+++--+--+-1-1-+-1-+++--+--+-+-t-+-1-+++--+--+-+-+-+-f-++j 

Fig. 7 S.B. current multiplying factor. 
tp (s) 
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Silicon diffused power transistors 

IcEx 
(µA) 

10 

7259944 

t-t- VcE=VcEXmax 
H- 171 t-t- -VsE= 1,5 V 

17 
7 ll1 typ 

[Z] 

171 
lL1 
~ 

~ 

171 
I J 

100 200 

Fig. 8 Collector-emitter current. 

t-t--+-+-+-+-+-+-+-+-+--<typical values~ 
VceSV H-

N-. O,SA 

1L-J......l.-J......J....J.-J......J_..J.-J......J_..J.-J......!...J.-.1....J...J.-.1....J.~ 

0 100 TJ (°C) 200 

Fig. 10 Typical base current. 

BDY90 
BDY91 
BDY92 

100 f---f--+-f-+++-H+----1---1---1--1-+-l+l-I 

H typ 

~ 

501----+---+--+-+++H+-~-l--l-+~~~.++H-l 
N 

Ql---+-..J.-.LJ....W..LI.J.---1---l--l-....l-l...w..J..J 

0,1 1 

Fig. 9 D.C. current gain. 

150 

fT 
(MHz) 

100 

50 ~ 

0 
0,1 

1--

/ 
typ 

le (A) 10 

72 59943 

Vce5V 
f=SMHz 
lj=25°C 

""' 

le IA) 10 

Fig. 11 Transition frequency. 
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BDY90 
BDY91 
BDY92 l __ _ 
0,75 

YcEsat 

(V) 

o,s 

0,25 

0 
10-1 

~ 

7259940 

J1i=25°C 

l !£ =10 
Is 

~ 
lL 

.L_ 171 

Ic (A) 

Fig. 12 Collector-emitter saturation voltage 
as a function of collector current. 

10 

1,5 
7Z59939 

T 
VsEsat 

JTj =25°C 

llc = 10 
(V) Is 

typ.J..-1" 

0.5 l----l--+-+.;-+1-++l---+-+-+-+-H+H 

O'---"'--'-..J-J'""'-'u..1.'---"'--'-.._._._._....... 
10-1 le (Al 10 

Fig. 14 Typical base-emitter saturation voltage. 
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0,6 

VCEsat 

(V) 

0,4 

0,2 

1.5 

VSEsat 

(V) 

7Z59941 

t "TTTTT 
II II 

t-+- typical values 
t-+- Ic 
I-+- - =10 

~ I-+- Is 
::r l::I l2 
Ic=10A_.... ...... 

v 

l'l 
J.o"' 

SA v 
..... 

lo"' 

1A 

f~A 
100 200 

Fig. 13 Collector-emitter saturation voltage 
as a function of junction temperature. 

7Z59942 

1-+.+-+-+-1--J.....<-1--+-1 t yp i ca I va I ues 1-H 
Ic 1-H 

1-+-+-+-+-l--J.....<-l--l--1 - = 10 1-H 
1-+.+-+-+-1--J.....<-1--+-1 Is 1-H 

TT 
Ic=10A++-1 

~s1-+-+-+-+-++-1H-+-1-t-+-~t-..i=!'"!~d:-+-+~ 
1-+-+-1--1--+-1--1--+-1--1--+-e-++-osAl-l-+-I 

100 Tj (°C) 200 

Fig. 15 Typical base-emitter saturation voltage. 



BDY90A 

SILICON DIFFUSED POWER TRANSISTOR 

High-speed switching n-p-n transistor in a metal envelope intended for use in converters, inverters, 
switching regulators and switching control amplifiers. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Total power dissipation up to T mb = 70 °c 

Collector-emitter saturation voltage 
lc=12A;ls=1,2A 

Fall time 
le= 5,0 A; Is= -IBM= 0,5 A; Vee= 30 v 

Transition frequency at f = 5 MHz 
le= 0,5 A; VcE = 5 v 

MECHANICAL DATA 

Fig. 1 T0-3. 

Collector connected to case. 

--2s,6max --

p, 
39,5 301 i 
max ,_______]--"-

10,s-

c 

6,85 

See also chapters Mounting instructions and Accessories. 

20,3 
max 

Vcso 

Vern 

lcM 

Ptot 

VcEsat 

l_ 

max. 

max. 

max. 

max. 

< 

< 

typ. 

120 v 
100 v 

15 A 

40 w 

1,0 v 

0,2 µs 

70 MHz 

Dimensions in mm 

• + 1,0 

I._ 12,a_ 
7269700.1 11,2 
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BDYOOA J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) Vcso 

Collector-emitter voltage (VEB = 1,5 V) VcEX 

Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Base current (peak value) 

Emitter current (d.c.) 

Emitter current (peak value) 

Total power dissipation up to T mb = 70 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
VEB = 1,5 V; VcE = VcEXmax; T mb = 150 oc 

Saturation voltages 
I c = 5 A; I B = 0,5 A 

le= 12 A; Is= 1,2 A 

D.C. current gain 
le= 1 A;VcE=2V 

le= 5A;VcE=5V 

le= 12A;VcE=5V 

Transition frequency at f = 5 MHz 
le= 0,5 A; VcE = 5 v 
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VcEO 

VEBO 

le 

lcM 

Is 

IBM 

-IE 

-IEM 

Ptot 

T stg 

Tj 

Rth j-mb 

lcEx 

VcEsat 
VsEsat 

VcEsat 
VsEsat 

fT 

max. 120 v 
max. 120 v 
max. 100 v 
max. 6 v 
max. 12 A 

max. 15 A 

max. 2 A 

max. 3 A 

max. 15 A 

max. 15 A 

max. 40 w 
-65 to+ 150 oc 

max. 

< 

< 
< 
< 
< 

150 °c 

2,0 K/W 

3 mA 

0,5 v 
1,2 v 
1,0 v 
1,5 v 

> 35 

30to 120 

> 20 

typ. 70 MHz 



Silicon diffused power transistor l BDY90A 

Switching times 

Turn on time 
le= 5 A; 18 = -lsM = o,5 A; Vee= 30 v ton < 0,35 µs 

Turn off time 
le= 5 A; 18 = -1 8M = o,5 A; Vee=30V 

storage time ts < 1,3 µs 

fall time tf < 0,2 µs 

Vee :JOV 
input waveform 

Is 

time 

I 
-IBM --+------

V1 I 
I 
I 

VeE --I ton I•- -+I toff :+--
I I I I 

--+jtdjtr '•- ---+ltstt11+--

30V I I I 
V99=-6V ---1---1-r 90% 

I I 1 __ 10% 
time 

7ZI0968.t output waveform 

Fig. 2 Test circuit and waveforms. 

Pulse generator: 
Rise time 
Fall time 

50 ns 
50 ns 

Pulse duration 
Duty factor 

20 µs 
0,02 

April 1981 727 



BDY90A J 
-~ 

le 
(A) L----'-----l----'--l-l--'-W--'----'--'--'--_._..~1._,__ _ _,_-1-~ 

I _,__,_.___,__,___.__,_,_ o = 0,01 -'--'-'-~J-1.-1-+, __ .____.__ ......... 
CMmaX--'---'--'-'-.!...w.-'--~---'--'-~~..:...w-:.. 

10 1cmax 
\\ 

tp = 
10µs 

20 :::::j::::::j::::::j::::j 

1---1---1-+-Hi-++H---~~.f\--\:ii--~.\-"4'r;*J\m 10 o +----1--1---1 
l_ _ _j___j_-L.J_j_.LI...J_J__J___\J~u...Ll\l\1.LI.-Ull-200--'---..__,___, 

1----~-+----1--+--H-1--1--1-----+---1-N--lil~\\l[\-\l-"-\-l'\Wll- 5 o o -!-----'----'--' 
~~ 1ms 

10- 1 1:::::::::::t=±::::±:±:IC:±±±l===±=:±:::±±i~~~~~ttft;2~:±:::±:±::t 

2 Ill 

(~~)4m __ : 
10- 2 '-----'-----'---'--'-'--l-U-'----'--'--'--'-'--'-'-U---'--'--'-' 0 -

1 10 10 2 VcE (V) 80 120 

728 April 1981 

VcE (V) 

Fig. 3 Safe Operating ARea (regions I and 11 forward biased). T mb.;;; 70 oc. 

I Region of permissible d.c. operation 
II Permissible extension for repetitive pulse operation 
111 Repetitive pulse operation in this region is permissible, 

provided -VsE;;;;, 1,5 V 

(1) Second breakdown limits (independent of temperature) 



Silicon diffused power tran~istor BDY90A 

I--+--+++ 0. 75 

~!il0.33 
1---+-+++ o.s~~~ll~~;;:::J~E:::lll~!!!ll~~-1~!111 i:;; 0.2 
1---+---+-+-Ho.1 ~ 

1 o-2 L__J_-L.LJ..U1.J.l___j__L.LLLU!l--L-L.LWL.llll._-1.......L.LWLlll'---'--'-LI....l..J..U.L---'--'-'--'-'..L.U..I 

10-2 10-1 10 10 2 10 3 tp (ms) 10 4 

Fig. 4. 

7Z67084 

Fig. 5 SB voltage multiplying factor at le max level and SB current multiplying factor at V CEOmax level. 
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BPY90A J 
IcEx 
(µA) 

10 

19 
(mA) 

10 

1 

7Z59944 

1-H VcE=VcEXmax 1-H 7 1--1-1 -VsE= 1.SV 

17 
7 II typ 

17 
II 

II 

17 
Ii 

100 200 

Fig. 6 Collector-emitter current as a 
function of junction temperature. 

7282413 

le= 12A 

10A 

111 

SA 

I "t-i-, 
1A 

J.; 

fi..:.0,5A 

0 100 200 

Fig. 8 Typical base current at VcE = 5 V. 

730 April 1981 

100 
7282412 

~ 1'. 
' "typ 

1" 

50 
1" 
l'i 

[ 

0 
10-1 10 le (A) 

Fig. 7 D.C. current gain at VcE = 5 V 
and Tj = 25 oc. 

1001--~-1---1-4-4+++++~-4~1--1-+-H-l+l 

OL-~.L-...l-~..J...J..LJ..L~-l..--l-1..--1-.1--'-'-~ 

0.1 le (A) 10 

Fig. 9 Transition frequency as a function 
of the collector current. 



Silicon diffused power transistor 

0,75 

VcEsat 
(V) 

0,5 

0,25 

0 
10-1 

1-'1 

typL 

Jl 
Ji". 

ILi 
L 

7ZB2414 

Ff 
IL 

10 le (A) 

Fig. 10 Collector-emitter saturation voltage 
at le/ls= 10; Tj = 25 oc. 

1,5 

VsEsat 
(V) 

0,5 

-

0 
10-1 

1--1 

7ZB2416 

tt 

typ ~ 
P" 

...... 

10 le (A) 

Fig. 12 Typical base-emitter saturation 
voltage at le/ls= 10 and Tj = 25 oc. 

0,75 

VcEsat 
(V) 

0,5 

0,25 

0 

1,5 

VsEsat 
(V) 

0,5 

0 

0 

0 

l ____ s_o_v_g_oA __ _ 

7ZB2415 
T 

le= 12AI-
I' 

~ v 
1...-1 

1-"'l 

~ t-+-t- 10A+-
!-"" ""' la ""' ..... 

J.-' 
,L..i"'" 

"'" 5A H 
I'" 

j.-1 
j.-1 

~ 
i.-r-1 

1 A t-
1-1"-" J. 

0,5A 1-

!! 
100 Tj (oC) 200 

Fig. 11 Typical collector-emitter 
saturation voltage at le/ls= 10. 

7Z82417 

lc-12A t-
II 

f-- 16~ I-

±± 
N-. II 
~ 5A t-~ 

b. ~ 
N r;...J I 

N r;...J 
1 At-N 

'""" """ ::r:: 
~ 
0,5A H 

100 Tj (oC) 200 

Fig. 13 Typical base-emitter 
saturation voltage at le/Is = 10. 
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DEVELOPMENT DATA 
This data sheet contains advance ir"'ormation and 

specifications are subject to change without notice. 
PH2955T 

SILICON EPITAXIAL-BASE POWER TRANSISTOR 

P-N-P transistor in a plastic envelope. With its n-p-n complement PH3055T they are primarily intended 
for use in hi-fi equipment delivering an output of 15 to 25 W into a 4 nor 8 n load. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 °c 

Transition frequency at f = 1 MHz 
-le= 0,5 A;-VcE = 10 v 

MECHANICAL DATA 

Fig. 1 T0-220. 

Collector connected 
to mounting base. 

: i 1, 

L __ + __ J 

2 3 

_.I -.l1:-0,9max (3x) 

2,54 2,54 

See also chapters Mounting instructions and Accessories. 

-Vern max. 60 v 
-le max. 10 A 

Ptot max. 75 w 

fT > 2 MHz 

Dimensions in mm 

1tr1 1,3--. 1-- + 

- 5,9 1 min 

I t 15,8 2 
I max 

'-() I 

l 
j 

-jl-o,s 
...._2,4 

7Z65872.4 
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PH2955T J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) -Vcso max. 70 v 
Collector-emitter voltage (open base) -VcEO max. 60 v 
Emitter-base voltage (open collector) -VEBO max. 5 v 
Collector current (d.c.) -le max. 10 A 

Collector current (peak value, tp ,,,;; 10 ms) -lcM max. 12 A 

Base current (d.c.) -Is max. 4 A 

Total power dissipation up to T mb = 25 oc Ptot max. 75 w 
Storage temperature Tstg -65 to+ 175 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 1,67 K/W 

From junction to ambient in free air Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
Is= O;-VcE = 30 v -lcEO < 0,7 mA 

IE=O;-Vcs=70V -lcso < 1 mA 

IE= 0; -Vcs = 70 V; Tj = 150 oc -lcso < 5 mA 

VsE = 1,5 V;-Vcs = 70 v -lcEX < mA 

VsE = 1,5 V; -Vcs = 70 V; Tj = 150 oc -ICEX < 5 mA 

Emitter cut-off current 
le= O; -VEB = 5 V -IEBO < 5 mA 

Saturation voltages* 
-le= 4A;-ls=0,4A -VcEsat < 0,8 v 

-VsEsat < 1,8 v 
-le= 10 A; -Is= 3,3 A -VcEsat < 4 v 

Base-emitter voltage* 
-le= 4 A; -VcE = 4 v -VsE < 1,8 v 

D.C. current gain* 
-le= 4A;-VcE=4V hFE 20 to 70 

-le= 10 A; -VcE = 4 v hFE > 5 

Transition frequency at f = 1 MHz 
-le= 0,5 A; -VcE = 10 v fT > 2 MHz 

* Measured under pulse conditions: tp < 300 µs, Ii< 2%. 
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Silicon epitaxial-base power transistors l PH2955T 

Switching times 
-Icon= 2 A; Ison= lsoff = 0,2 A 
turn-on time 

turn-off time 

7Z77491.4 

90% -- - -- ---- - -Ison 
- lg 

90% 

10% 

-- 1Boff 

.... tf 

._. ts:..!-

_.. tou I._ 

Fig. 2 Switching times waveforms. 

ton < 1 

totf < 2 

v~MTLJ ~-c=h-+1 
-11-'P I 
~T-1 

7Z78130 

Fig. 3 Switching times test circuit. 

-V1M = 15 v R3 22 !1 
-Vee= 20 v R4 10 !1 
+Vss = 4V tr= tf = 15 ns 
R1 = 56 !1 tp 10 µs 
R2 =33!1 T = 500 µs 

103 c:::----::=r=:-:-·---,-----,--, 7Z88771 

~--+-- , --i=-1-: =1=--=--:+- ~-= =-=t="_:l=t=f-= 93 

hFE :f--T-i_~-~12+-5_-~-C+-~--l-:t--~-~-!4_-+:::;_++::::,r=---~~_==::-.::-=::-_--+-+-+-l-HJ+t----~--~-+~ Jim it+·--++--+--+-+-H 

r--1-~ - ~~ ±--- 11 I I 
102 ~g=~a~n=::::=::::~+-=::::--.,~\--~~~..c~!E~~r-~::s!t~ttm:=::=:=::=t:=::=~~~ftE 

l-----+---+--+-+-+--~-+----+--+--+--+-~++++-----+---+"-4-1'-"'k++-+++----+-+-4-+-t-ti>-ti 
f----+---+--+-+-+-+-+++-- --+---+--+-+-+-+-+-H----f- --!--hP'k-+-H---+---+-+-+-++-+++ 

I I ~j 
f----+--+--+-+-+++-H------+----+--·-+-+++++----f-"--1-+-++*+'k~--+---+-+-+-++-+-H 

10 ~-~-~l- 1 __ JJ_~u~~l~~-' J__J_J_ _ 
10-2 10-1 10 

le IAI 

Fig. 4 Typical values d.c. current gain at -VcE = 2 V. 

µs 

µs 
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PH2955T J 
102 

-le 
(A) 

736 February 1983 

7Z88769 1 

1111'.. K f\ Jl 
~I\ 1ms 

Fig. 5 Safe Operating ARea; T mb = 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
(1 l Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 



DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. 

PH3055T 

SILICON EPITAXIAL-BASE POWER TRANSISTOR 

N-P-N transistor in a plastic envelope. With its p-n-p complement PH2955T they are primarily intended 
for use in hi-fi equipment delivering an output of 15 to 25 W into a 4 nor 8 n load. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 °c 
Transition frequency at f = 1 MHz 

le= 0,5 A; VcE = 10 v 

MECHANICAL DATA 

Fig. 1 T0-220. 

Collector connected 
to mounting base. 

: I : L __ t __ J 

2 3 

j _.l1_!:-o,9max (3xl 

2,54 2,54 

See also chapters Mounting instructions and Accessories. 

Vern 
le 

Ptot 

fT 

-
5,9 
min 

-11-o,6 
-2,4 

7265872.4 

15,8 max 

max. 60 v 
max. 10 A 

max. 75 w 

> 2 MHz 

Dimensions in mm 

2 

1-© 
3 
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PH3055T J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) Vcso max. 70 v 
Collector-emitter voltage (open base) Vern max. 60 v 
Emitter-base voltage (open collector) VEBo max. 5 v 
Collector current (d.c.) le max. 10 A 

Collector current (peak value, tp < 10 ms) lcM max. 12 A 

Base current (d.c.) Is max. 4 A 

Total power dissipation up to T mb = 25 °c Ptot max. 75 w 
Storage temperature Tstg -65 to+ 175 oc 

Junction temperature Tj max. 150 °c 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 1,67 K/W 

From junction to ambient in free air Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
ls=O;VcE=30V lcrn < 0,7 mA 

IE=0;Vcs=70V lcso < mA 

IE= O; Vcs = 70 V; Tj = 150 oc lcso < 5 mA 

VcE = 70 V; VsE = -1,5 v lcEX < 1 mA 

VcE = 70 V; VsE = -1,5 V; Tj = 150 °c lcEx < 5 mA 

Emitter cut-off current 
le= 0; VEB = 5 V IEBO < 5 mA 

Base-emitter voltage* 
lc=4A;VcE=4V VsE < 1,8 v 

Saturation voltage* 
le= 4 A; Is= 0,4 A VcEsat < 0,8 v 

VsEsat < 1,8 v 
le= 10 A; Is= 3,3 A VcEsat < 4 v 

D.C. current gain* 
ic = 4A; VcE = 4 V hFE 20 to 70 

lc=10A;VcE=4V hFE > 5 

Transition frequency at f = 1 MHz 
le= 0,5 A; VcE = 10 v fT > 2 MHz 

* Measured under pulse conditions: tp < 300 µs, o < 2%. 
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Silicon epitaxial-base power transistor 

Switching times 
Icon= 2 A; I Bon= -IBoff = 0,2 A 
Turn-on time 

Turn-off time 

" 
7277499.5 

90% 

Is 
10% 

90% 

le 

10% 

-. r-
1a on ---r 

---

IT_IBof: 
--- -------1- 1con 

-- J----- -

... -·d - -•1 I 

-- ,_ 
..,.. ts ..._ 

1on .. I I.-off 

Fig. 2 Switching time waveforms. 

l ____ P_H_3o_s_s_r __ 

1 µs 

4 µs 

Fig. 3 Switching times test circuit. 

V1M= 15V 
Vee= 20 v 
VBB= -4 V 
Rl = none 
R2 = 33 n 

R3 22n 
R4 10n 
tr= tf.;;;; 15 ns 
tp 20 µs 
T 500µs 

Fig. 4 Typical values d.c. current gain at VcE = 2 V. 
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PH3055T J 
102 

le 
(A) 

740 February 1983 

7288769 1A 

Fig. 5 Safe Operating ARea, T mb,;;;; 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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TIP29; A; B; C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N silicon transistors in a plastic envelope intended for use in output stages of audio and television 
amplifier circuits where high peak powers can occur. 

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (peak value) 

Vcso 

VcEO 

lcM 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

Ptot 

Tj 

D.C. current gain 
le= 200 mA; VcE = 4 V 
le= 1 A; VcE = 4 v 

hFE 
hFE 

Transition frequency at f = 1 MHz 
le= 200 mA; VcE = 10 V fT 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting· base. 

2 

·() 
3 

: i : L __ t __ J 

t_Ll:::n:::;I;::::;:::~ --• -
3,5 max t 

not tinned ,;~x I 

~_/ -1 --t 12,7 
max min 

12xl I 
1 2 3 • 

_j -.IJ.!:-0,9max (3x) 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

max. 

max. 

max. 

max. 

max. 

> 

> 

TIP29 A 

BO 100 

4(J 60 

B 

120 

BO 

c 
140 v 
100 v 

~---.-;, __ .:._~ 
3 

30 

150 

40 
15 to 75 

3 

A 

w 
oc 

MHz 

Dimensions in mm 

--1,;:a5x --
1,3-... ,-

5,9 ~ min 

-\1--o,s 
... I --2,4 

7265872.4 

15,8 
max 

-
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TIP29; A; B; C l ..... ________________ _ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

TIP29 A B C 

Collector-base voltage (open emitter) Vcso max. 80 100 120 140 v 
Collector-emitter voltage (open base) 

Emitter-base voltage (open collector) 

Collector current {d.c.) 

Collector current (peak value) 

Base current {d.c.) 

Total power dissipation up to T mb = 25 °c 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From junction to ambient in free air 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 
Is= O; VcE = 30 v 
Is= O; VcE = 60 v 
VsE = 0; VcE = v CBOmax 

Emitter cut-off current 
le= O; VEB = 5 V 

D.C. current gain* 
le= 200 mA; VcE = 4 V 

le= 1 A; VcE = 4 v 
Base-emitter voltage** 

lc=1 A;VcE=4V 

Collector-emitter saturation voltage* 
1c=1 A;1 8 =0,125A 

Collector-emitter breakdown voltage* 
Is =O; le =30 mA 

Small-signal current gain 
le= 0,2 A; VcE = 10 V; f = 1 kHz 

Turn-off breakdown energy 
L= 20mH; Ice= 1,8A 

VcEO 

VEBO 

le 

lcM 

Is 

Ptot 

Tstg 

Tj 

Rthj-mb 

Rth j-a 

VcEsat 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

< 
< 
< 

< 

> 

< 

< 

V(BR)CEO > 

lhfel > 

E(BR) > 

* Measured under pulse conditions: tp ~ 300 µs; fi < 2%. 
** VBE decreases by about 2,3 mV/f<.with increasing temperature. 
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Silicon epitaxial base power transistors 

Transition frequency at f = 1 MHz 
le= 0,2 A; VeE = 10 v 

Switching times 
(between 10% and 90% levels) 

Icon= 1 A; Ison= -lsoff = 0, 1 A 

Turn-on time 

Turn-off time 

90% 

19 

7277499.5 

1Bon 

10% ~-'=~------11------

- - 1Boff 

90% 

10% -----

Fig. 2 Switching times waveforms. 

Fig. 3 Switching times test circuit. 

V1M 
Vee 
-Vss 
R1 
R2 
R3 
R4 
tr= tf .;; 

tp 
T 

TIP29; A; B; C 

> 

typ. 

typ. 

16 v 
20 v 

6,4 v 
82.11 
82.11 
82.11 
20.11 
15 ns 
20 µs 

500 µs 

3 MHz 

0.4 µs 

1,5 µs 

-
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TIP29; A; B; C 

le 
(Al 

10 

10-2 

744 October 1983 

7Z82886A 

ll =0,01 
1cMmax ~ 

'\ )'I.,.' 1-.. 
I 
II 

I '\ 
~ ~ 1cmax 

(1) 

I\ 

I - t---t-- (2)~ I~ tp= 
N 1 ms 

N 5 

d.c. 

TIP29 I-
TIP29A I-H 

TIP29B p 

TIP29C I-H 

_l 

1 10 VcE(V) 

Fig. 4 Safe Operating A Rea; T mb = 25 oc. 

I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 

(1) Ptot max and Ppeak max lines. 
(2.) Second breakdown limits, independent of temperature. 



Silicon epitaxial base power !ransistors TIP29; A; B; C 

10L---~~'-----'~'--J.......J.....J_J....l..J....._~~l...--...l.~'--J.......J.-'-'-'-'--~~'----'-~'----''--'--"-......... 
10-2 le (Al 10 

Fig. 5 Typical static forward current transfer ratio as a function of the collector current. VcE = 4 V. 
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TIP30; A; B; C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P silicon transistors in a plastic envelope intended for use in output stages of audio and television 
amplifier circuits where high peak powers can occur. 

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (d.c.) 

-VcBO 

-Vern 

-lcM 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

Ptot 

Tj 

D.C. current gain 
-lc=1A;-VcE=4V 

Transition frequency 
-le= 200 mA; -VcE = 10 V 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

'-© 
3 

: I \ 
L __ i-__ J 

+_Ir=~--=~--· -
315 max 51 i 

not tinned m~x 

+1,3-- 1 ·I --t 12,7 
max-. min 

12x1 I 
1 2 3 t 

-.l1·1--o,9max (3xl 

_1 --
2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

TIP30 A B c 

max. 80 100 120 140 v 
max. 40 60 80 100 v 
max. 3 A 

max. 30 w 
max. 150 oc 

15 to 75 

> 3 MHz 

Dimensions in mm 

-.jl-o,s 
..... .....2,4 

?Z65B72.4 -
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TIP30; A; B; C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

TIP30 'A B c 

Collector-base voltage (open emitter) -Vcso max. 80 100 120 140 v 
Collector-emitter voltage (open base) -Vern max. 40 60 80 100 v 
Emitter-base voltage (open collector) -VEBO max. 5 v 
Collector current (d.c.) -le max. 1 A 

Collector current (peak value) -lcM max. 3 A 

Base current (d.c.) -Is max. 0,4 A 

Total power dissipation up to T mb = 25 oc Ptot max. 30 w 
Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 4,17 K/W 
From junction to ambient in free air Rthj-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 
TIP30;A TIP30B;C Collector cut-off current 

-Is= O;-VcE = 30V -lcEO < 0,3 mA 

-ls=O;-VcE=60V -lcEO < 0,3 mA 

-VsE = 0; -VcE = -VcBOmax -le ES < 0,2 mA 

Emitter cut-off current 
le= O; -VEB = 5V -IEBO < mA 

D.C. current gain* 
-le= 200 mA; -VcE = 4 V hFE > 40 

-le= 1 A; -VcE = 4 v hFE 15 to 75 

Base-emitter voltage* 
-le= 1 A; -VcE = 4 v -VsE < 1,3 v 

Collector-emitter saturation voltage* 
-le= 1 A; -Is= 0,125 A -VcEsat < 0.7 v 

Collector-emitter breakdown voltage* TIP30 
A I B I c 

Is= O; -le= 30 mA -V(BR)CEO > 40 60 . 80 . 100 

Small-signal current gain 
-le= 0,2 A; -VcE = 10 V; f = 1 kHz lhtel > 20 

Turn-off breakdown energy 
L=20mH;lcc=1,22A E(BR) > 15 mJ 

* Measured under pulse conditions: tp.;; 300 µs; Ii < 2%. 
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Silicon epitaxial base power transistors 

Transition frequency at f = 1 MHz 
-le= 200 mA; -VcE = 10 V 

Switching times 
-Icon= 1 A; -Ison= lsoff = 0, 1 A 

turn-on ti me 

turn-off time 

90% 
-Is 

t, -.... 
7Z77491.4 

------ - - 1son 

10%~~-f-~~~~-ff-~~~-

- 1sotf 

90% 

Fig. 2 Switching times waveforms. 

Vee 

:.y 
-- T --

7Z78130 

Fig. 3 Switching times test circuit. 

-V1M = 
-Vee 
+Vss 
R1 
R2 
R3 
R4 

tr= tf 

ti 

TIP30; A; B; C 

> 3 MHz 

typ. 0,3 µs 

typ. 0,7 µs 

16V 
20V 

6.4 v 
82!2 
82!2 
82!2 
2on 

15 ns 
20 µs 

500µs 

-

H }[ ::"85 _ . 749 



TIP30; A; B; C 

-le 
(A) t--~+--l--+-4-H-+.+j,----1r--+-t-+++ttt-~-T~t-t--1 

I +-!-+-++++--+- 8 = 0 .D1 ++f+---+---+-+-1 -cMmax ~ 

I 
- 1cmax 

( 1 )--.>4--........ ..._--+--+---+-t 

n 

I --+---+---- (2)1' ~ tp = 
11 1 ms 

~ 5 

10-1~~~~~~~~~~~~Ei~~~d~.c~.~~~~ 

TIP30-f-4 ~~+--+-+-+-++-+-++ TIP30A~l--l-+-l--i+:t---++tt---t----t-t-~ 
~-+--+-+-+-+--++++ TIP30B-6-i....j:::J=+++l--~+-+-l 

TIP30CJ.--t-i 
10- 2 L-~.l-..J.._'-'-..L.-l-LI..L.~-,__J_._..__._..._._......._~_..___..__.__. 

.1 10 102 -VcE (V) 

Fig. 4 Safe Operating ARea; T mb = 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1 ) P tot max and P peak max Ii nes. 
(2) Second breakdown limits independent of temperature. 
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Silicon epitaxial power transistors TIP30; A; B; C 

1QL-~__J~....L---1.--L....L...LJ..J....L~~....L..~J.._...J._.J.......JL......L...J...J..J.._~___J~---'---'--'--'-J....1...J...J 

10-2 10-1 
lc(A) 10 

Fig. 5 Typical static forward current transfer ratio as a function of the collector current. -VcE =4 V. 
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TIP31; A; B; C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N·P·N transistors in a plastic envelope intended for use in audio output stages and general amplifier and 
switching applications. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Vcso 

VcEO 

le 

Collector current (peak value) ICM 

Total power dissipation up to T mb = 25 °c 
Junction temperature 

Ptot 

Tj 

D.C. current gain 
le= 1 A;VcE=4V 

le= 3 A; VcE = 4 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

1-© 

top view 

: I \ 

L __ + __ J 

hFE 

hFE 

t_1t:;=:;=l;:==:=.J __ ,_ 
3,5 max I 

not tinned 5•1 
~ max 

t,,3 J • 1 --t 12,7 
max min 
I 2xl 

2 3 

_J ... 11_!:-o,9 max (3x) 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

max. 

max. 

max. 

max. 

max. 

max. 

> 

TIP31 A B c 

80 100 120 140 v 
40 60 80 100 v 

3 A 

5 A 

40 w 
150 oc 

25 

10 to 50 

Dimensions in mm 

·1~-1,3-. 1-- ' 

-1~ min 

I + 15,8 
I max I 
I 

J 

-11--o,6 
--2,4 

7Z65872.4 -
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TIP31; A; B; C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

TIP31 A B c 

Collector-base voltage (open emitter) Vcso max. 80 100 120 140 v 
Collector-emitter voltage (open base) Vern max. 40 60 80 100 v 
Emitter-base voltage (open collector) Vrno max. 5 v 
Collector current (d.c.) le max. 3 A 

Collector current (peak value) lcM max. 5 A 

Base current (d.c.) Is max. 1 A 

Total power dissipation up to T mb = 25 °c Ptot max. 40 w 
Storage tern peratu re Tstg -65to+150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 3, 12 K/W 

From junction to ambient (in free air) Rth j-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified TIP31; A TIP31B;C 

Collector cut-off current 
ls=O;VcE=30V lcEO < 0,3 mA 

I B = O; V CE = 60 V lcrn < 0,3 mA 

VsE = O; VcE = Vcsomax ICES < 0,2 mA 

Emitter cut-off current 
lc=O;Vrn=5V lrno < mA 

D.C. current gain * 
lc=1A;VcE=4V hFE > 25 

lc=3A;VcE=4V hFE 10 to 50 

Base-emitter voltage * * 
lc=3A;VcE=4V VBE < 1,8 v 

Collector-emitter saturation voltage * 
lc=3A;1 6 =o,375A VcEsat < 1,2 v 

TIP31 A B c 
Collector-emitter breakdown voltage* 

ls=O;lc=30mA V(BR)CEO > 40 60 80 100 v 
Small-signal current transfer ratio 

le= 0,5 A; VcE = 10 V; f = 1 kHz lhfel > 20 

lc=0,5A;VcE= 10V;f= 1 MHz lhfel > 3 

Turn-off breakdown energy 
L= 20mH; Ice= 1,8A E(BR) > 32 mJ 

* Measured under pulse conditions: tp < 300 µs; 8 < 2%. 
** VsE decreases by about 2,3 mV /K with increasing temperature. 
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Silicon epitaxial base power transistors 

Switching times 
(between 10% and 90% levels) 
Icon= 1 A; Ison= -lsoff = 0,1 A 
Turn-on time 
Turn-off time 

t, 

90% 
Is 

- l-
--- r 

10% ---

7277499.5 

1s on 

IT _IBof: 

90% 1----1- ------ 1can 

I\ 
10% -- ----- t- -1~ .. -id .. .-ti t - I .. .. t, -1on +- t I .. off 

Fig. 2 Switching times waveforms. 

v~1-JL 
-/ '-tp I 

..... T _._ 

7Z78131 Vss 

Fig. 3 Switching times test circuit. 

VIM 
Vee 

typ. 
typ. 

TIP31; A; B; C 

30 v 
20 v 

0,4 µs 
1,5 µs 

-

-Vss 3V 

R1 56 D 
R2 = 150 D 
R3 33 D 
R4 20.Q 

tr= tf 15 ns 

tp 20 µs 
T = 500 µs 
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TIP31; A; B; C 

102 

le 
(A) 

10 

7Z829141A 

I 
I 
l 

6 O,D1 
1CMmax 

r---

1cmax 
1--

I 

(1) ~& 

I\~ tp = 
l---+--+-+--++-++++----+--Hf-+-Hl~r\1Nlt+ 0 ,3 ms -+--H 

1 

10- 1 1 0 =t==!==l=l l==+==+==l=:t=J::j::j::j:t:::==t=l=lr=t:::tt:t:#d .c. -+---+-+-t 

t-----~-+-+-+-H-t+l---+--+--+-+-+-++++---+-1--1-1 

TIP31 ....-J-1 
i---+---+--+-r+-+-+++- ii~ ~ i ~ -+1::::1'-+n-11-1-:±-1-++---+--+-+-t 

TIP31C---rt1 

10-2~~~..__._._._._.~l.__---'~-'--''-'-........... ......._~_.__._......_. 
1 10 VcE (V) 

Fig. 4 Safe Operating ARea; T mb = 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon epitaxial base power ~ransistors 

60 

ptot 
(W) 

40 

20 

0 

~ 

0 

-\: 

7282908 

~ 
!'.._ 

rs: 

' is: 
[S 

I\. 

[SJ 

~ 
100 T mb (oC) 200 

Fig. 5 Power derating curve. 

TIP31; A; B; C 

7282909 
4,---,---,-,,.....,.TTTT~..,..-.,.....,...,.-,-,,.......~.--.--r-1..,..,..,.,.,.---,.-,-......,..,..,.....,..--,-...,-,,.....,.TTTT~..,..-.,.....,...,.-,-,,..,, 

Z th j -m b 8 = 1 +-+-+-H-H+-+-<f-+->+-H-++--+-+-++-H-Hf+----+--+-+-+-++++<--+-+-+-+-H-H+-+-<f-+->+-H>+< 

(K/W) 1--01,9...r-"!"F1H+tjr--1f-+-t-t--f-ttt+b-'""'f-j..--i~~"'f'++~f:J.W-'~.-~~l-+-:l.o+'flttr~-+-+-++t++tt-~f-H+t+H 
I-::::! Li"" k:1"" 

v 

r--i IL 

Fig. 6 Pulse power rating chart. 
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TIP31; A; B; C 

10 

My 

5--
0,5 

1===1 

Mt lo/= 0,01 

K0.33 

758 October 1983 

10 tp (ms) 

Fig. 7 S.B. voltage multiplying factor at the lcmax level. 

Fig. 8 S.B. current multiplying factor at the V CEO max level. 
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Silicon epitaxial base power transistors TIP31; A; B; C 

N 
~ 102 1--~~+--~t--+-+-+-1-+-1-t-~~-+~-+---+--+--f'.....,-Hi--~~+----+~+-+-+-+-H, 

Fig. 9 Typical values d.c. current gain at V CE ~ 4 V. 
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TIP32; A; B; C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P transistors in a plastic T0-220 envelope. They are intended for use in a wide range of power 
amplifiers and for switching applications. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to T mb = 25 oc 

Junction temperature 

D.C. current gain 
-lc=1A;-VcE=4V 
-le= 3 A; -VcE = 4 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

·-© 
3 

top view 

TIP32 

-Vcso max. 80 

-Vern max. 40 

-le max. 

-lcM max. 

Ptot max. 

Tj max. 

hFE > 
hFE 

j -.li!:-0,9max (3x) 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

A B c 
100 120 140 v 

60 80 100 v 
3 

5 

40 

150 

25 
10 to 50 

A 

A 

w 
oc 

Dimensions in mm 

--, ~a5x .... 
1,3-- 1--- + 

~ 5,9 I min 

I 15,8 
I max I 
I 

l 
J 

~ 

_.,1 .... a,s 
_.. 4-2,4 

7265872.4 '4--
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TIP32; A; B; C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

TIP32 A B c 

Collector-base voltage (open emitter) -Vcso max. 80 100 120 140 v 

Collector-emitter voltage (open base) -Vern max. 40 60 80 100 v 

Emitter-base voltage (open collector) -VEBO max. 5 v 

Collector current (d.c.) -le max. 3 A 

Collector current (peak value) -lcM max. 5 A 

Base current -Is max. A 

Total power dissipation up to T mb = 25 °c Ptot max. 40 w 
Storage temperature Tstg -65 to 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

from junction to mounting base Rthj-mb 3,12 K/W 

from junction to .ambient (in free air) Rthj-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 
TIP32; A B;C 

Collector cut-off current 
ls=O;-VcE=30V -lcEO < 0,3 mA 
Is= O;-VcE = 60 v -lcEO < 0,3 mA 
vEB = o;-vcE = -Vcso -lcES < 0,2 mA 

Emitter cut-off current 
le= O;-VEB = 5 V -IEBO < mA 

D.C. current gain * 
-le= 1A;-VcE=4 v hFE > 25 
-le= 3 A; -VcE = 4 v hFE 10to 50 

Base-emitter voltage** 
-le= 3 A; -VcE = 4 v -VBE < 1,8 v 

Collector-emitter saturation voltage 
-le= 3 A; -Is= 0,375 A -VcEsat < 1,2 v 

Collector-emitter breakdown voltage * 
TIP32 A B c 

ls=O;-lc=30mA -V(BR)CEo> 40 60 80 100 v 

Smal I signal current transfer ratio 
-le= 0,5 A; -VcE = 10 V; f = 1 kHz lhfel > 20 
-le= 0,5 A; -VcE = 10 V; f = 1 MHz lhfel > 3 

Turn-off breakdown energy 
L=20mH;lcc= 1,22A E(BR) > 15 mJ 

* Measured under pulse conditions: tp <;;; 300 µs, li < 2%. 
** VEB decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 

Switching times 
(between 10% and 90% levels) 
-Icon= 1 A;-IBon= IBoff=0,1 A 
Turn-on time 
Turn-off time 

TIP32; A; B; C 

t 0 n typ. 0,3 µs 
t 0 ff typ. 0,7 µs 

7277491.4 -

90% 
-Is 

------- - - 1son 

10% r---r------it--..,...---

90% 

10% 

Fig. 2 Switching times waveforms. 

Vee 

v'.V1 ··-1~~p-I 
7Z78130 VBB 

Fig. 3 Switching times test circuit. 

-V1M 30V 
-Vee 20V 
Vss 3V 

R1 56n 
R2 = 15on 
R3 33n 
R4 2on 

tr= tf .;; 15 ns 
tp 20µs 
T = 500µs 
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TIP32; A; B; C 

-le 
(A) t---+--+--+-H-++-1+---+--+--+-+-+-~+---+--+--1-1 

- 1cmax 

(1) ~~ 

1---+--+-1--+-++r++----+--(21mtlJttt=:t:::t::d 

1--~-+---+--+-+-+-+--H+- TIP32-""--i~'-'--1-1-1-1---~~~l--l-l 
1---+--+--+-H-l++~ TIP32A-'f=H-:H--H---+-+-+~ 

Tl P 3 2 B ""4'1-i+-l~'l'l----1--+-+---l 
TIP32C--f-i 

10- 2 ~~-'--'"-'"-'-.................. ~~....___.__._..._._._....U..~---''---'-........, 
l 10 102 -VcE (V) 

Fig. 4 Safe Operating A Rea; T mb <;; 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(1) Ptotmax and Ppeakmax lines. 
(2) Second-breakdown limit (independent of temperature). 
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Silicon epitaxial base power transistors 

60 

Ptot 
(W) 

40 

20 

0 

JS] 

!"; 
JS: 

rs 
b. 

0 

7Z82908 

~ 

\ 
~ 

~ 

ru 
L"J 

100 T mb (oC) 200 

Fig. 5 Power derating curve. 

TIP32; A; B; C 

7Z82909 
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v 

Fig. 6 Pulse power rating chart. 
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TIP32; A; B; C 

10 7282910 

Mv 

~ 
0,5 

t===1 

10 tp (ms) 

Fig. 7 S.B. voltage multiplying factor at the -lcmax level. 

7282911 

10c:==:::::c=r:=r::::::r::r::r:rn====l==:::::r:::::::r:::D:::::r::+U::====i==+=+=r=+=+::+:+:1 

766 

Mi L 8/=0,01 
K o,33 

Fig. 8 S.B. current multiplying factor at the -VcEOmax level. 
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Silicon epitaxial base power pransistors 

10 
10-2 

.....--

10-1 

typ -
t..... 

R 

TIP32; A; 8; C 

7Z82913 

"':s: 
=s:J 
~ 

""' N 

-le (A) 10 

Fig. 9 Typical d.c. current gain at -VcE = 4 V; Tj = 25 oc. 
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TIP33; A; B; C 

SILICON POWER TRANSISTORS 

N-P-N epitaxial-base power transistors in the plastic SOT-93 envelope. These transistors are intended 
for use in audio output stages and general amplifier and switching applications. P-N-P complements are 
TIP34, TIP34A, TIP34B and TIP34C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current (peak value); tp.,;;; 0,3 ms 

Power dissipation up to T mb = 25 °c 

D.C. current gain 

Vcso max. 

VcEO max. 

le max. 

lcM max. 

Ptot max. 

VcE=4V;lc=3A 

Collector-emitter saturation voltage 

lc=3A;19=0,3A VcEsat < 

MECHANICAL DATA 

Fig. 1 SOT-93. 

Collector connected 
to mounting base. 

___ 15,2 __ 

max 

-14-

_..4,25-
4,15 

TIP33 33A 338 33C 

80 100 120 140 v 
40 60 80 100 v 

10 A 

15 A 

80 w 

20 to 100 

v 

Dimensions in mm 

... 14L6-max 

-- 21-

'-:- I l -!---
~ 
f-

t 21 
max 

12,7 j max 

~ 

_~1:0,4 
1,6 
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TIP33; A; B; C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134). 

TIP33 33A 338 33C 

Collector-base voltage (open emitter) Vcso max. 80 100 120 140 v 
Collector-emitter voltage (open base) Vern max. 40 60 80 100 v 
Emitter-base voltage (open collector) VEBQ max. 5 5 5 5 v 

Collector current (d.c.) le max. 10 A 

Collector current (peak value); tp.;;; 0,3 ms ICM max. 15 A 

Base current (d.c.) Is max. 3 A 

Total power dissipation up to T mb = 25 °c Ptot max. 80 w 
Total power dissipation in free air Ptot max. 3,5 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb l,56 K/W 

From junction to ambient in free air Rthj-a 35,7 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off currents 

VcE = Vcsomax; VsE = o ICES < 0,4 mA 

VcE=30V;ls=O TIP33 lcEO < 0,7 mA 

TIP33A lcEO < 0,7 mA 

VcE = 60 V; Is= 0 TIP33B lcEO < 0,7 mA 

TIP33C lcEO < 0,7 mA 

Emitter cut-off current 

VEs=5V;lc=O IEBQ < mA 

Collector-emitter sustaining voltage 

le= 30 mA; Is= 0 TIP33 VcEOsust > 40 v 
TIP33A VcEOsust > 60 v 
TIP33B VcEOsust > 80 v 
TIP33C VcEOsust > 100 v 

D.C. current gain 

VcE=4V;lc=1A hFE > 40 

VcE = 4 V; le= 3 A hFE 20 to 100 

Base-emitter voltage 

VcE=4V;lc=3A VBE < 1,6 v 
VcE=4V;lc=10A VBE < 3 v 
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Silicon power transistors 

Collector-emitter saturation voltage 

le= 3 A; IB = 0,3 A VcEsat 

le= 10 A; IB = 2,5 A VcEsat 
Small-signal current gain 

VcE = 10 V; le= 0,5A;f= 1 kHz hfe 

Transition frequency 

VcE = 10 V; le= 0,5 A; f = 1 MHz fT 

Turn-off breakdown energy (see Fig. 2) 

L = 20 mH; le= 2,5 A E(BR) 

Switching times (see Figs 3 and 4) 

le= 6 A; I Bon= -IBoff = 0,6 A; Vee= 30 v 
turn-on time ton 
turn-off time 1off 

vert. 
oscilloscope 

+ 
Vee 

V~MJLJL 

-1 12 I hor. 
oscilloscope -T-

7.Z89170 

Fig. 2 Test circuit for turn-off breakdown energy. 

V1M 47 v 
Vee 30 v 
-VBB 4 v 

Vee R1 56 n 
R2 39 n 
R3 10 n 
R4 5 n 
tr= tf 15 ns 

V~M_]_fl_ R2 tp 10 µs 
T 500 µs 

-11-'P I R1 -T-
7Z78131 Vas 

Fig. 3 Switching times test circuit. 
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> 

> 

typ. 

typ. 

VIM 
RB 
L 

'cc 
{j 

tp 

TIP33; A; B; C 

v 
4 v 

20 

3 MHz 

62,5 mJ 

12 v 
210 n 

20 mH 
2,5 A 

<:;; 

90% 

19 

10% 

1 
1 

-

% 
ms 

t, 

-il-
If 

0,6 µs 

1,7 µs 

7277499. 

-- 1s on 

IT_IBof: 
1con 90% ---1- ------

I\ 
10% -- ----- -

- __ ,d - -'1 t 

-- I._ ....,. ts .._ 

t .. , I., on off 

Fig. 4 Switching times waveforms. 
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TIP33; A; B; C 

100i=:=::::i::=i:=i:::::i:::P::r:ll=:=:+::::::i::::::i::::i::::i:::i:+:++:=:::::::i=7=Z4S=1041:::::i7 

le 
(A) 

1 0 0 µs t---+--+--1 

1 ms 

t----+--+-+-+-+-++-++--+--+--+-~-t-t-ff-10ms+---+---+-~ 
t----+--+-+-+-+-++-++--+--+--t(2)'*'ttt----+-+-+-i 
t----+---+I+-+-+-+-+-+-+---+---<--t--+--+->+Ht----+---+--+~ 

t----+--+-+-+-+-++-++--+--+--+-+-1-H-ff-d.c.--+-+-+-l 

1----+----+--+-+-+-+-+++ Tl P 33 
TIP33A­

t----+--+-+-+-+-+++i-TIP33B-±~=!=+-+'l'tt-1--+--+-+, 

t----+--+-+-+-+-+++i-TIP33C~=4-+¥f=FF-1--+--+-+, 

0,01 ~-...._--+ ............................... __ ....__,__.__._,......., ....... _ __....._...._....._. 

1 10 100 VcE (V) 

Fig. 5 Safe Operating ARea at T mb <;;; 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ptot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon power transistors 
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K Fig. 6 Power derating curve. 
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TIP33; A; B; C 

Fig. 7 VcE = 4 V; Tj = 25 oc. 

Fig. 8 Typical collector·emitter 
saturation voltage; Tj = 25 oc. 
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TIP34; A; B; C 

SILICON POWER TRANSISTORS 

P-N-P epitaxial-base power transistors in the plastic SOT-93 envelope. These transistors are intended for 
use in audio output stages and general amplifier and switching applications. N-P-N complements are 
TIP33, TIP33A, TIP33B and TIP33C. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

-Vcso 

-Vern 

-le 

Collector current (peak value); tp.;;;; 0,3 ms 

Power dissipation up to T mb = 25 oc 

-ICM 

Ptot 

D.C. current gain 

-Vee= 4 v; -le= 3 A 

Collector-emitter saturation voltage 

-le= 3 A;-19 = 0,3 A 

MECHANICAL DATA 

Fig. 1 SOT-93. 

Collector connected 
to mounting base. 

-VcEsat 

_1s,2 __ 
max 

14-

4,25 
4,15 

max. 

max. 

max. 

max. 

max. 

< 

TIP34 34A 348 34C 

80 100 120 140 v 
40 60 80 100 v 

10 A 

15 A 

80 w 

20 to 100 

v 

Dimensions in mm 

1
1.-o,4 

-- -1,6 
7Z75220.3 
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TIP34; A; B; C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134). 

TIP34 34A 348 34C 

Collector-base voltage (open emitter) -Vcso max. 80 100 120 140 v 
Collector-emitter voltage (open base) -VcEO max. 40 60 80 100 v 
Emitter-base voltage (open collector) -VEBO max. 5 5 5 5 v 
Collector current (d.c.) -le max. 10 A 

Collector current (peak value);tp .;;o,3 ms -lcM max. 15 A 

Base current (d.c.) -Is max. 3 A 

Total power dissipation up to T mb = 25 °c Ptot max. 80 w 
Total power dissipation in free air Ptot max. 3,5 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 1,56 K/W 

From junction to ambient in free air Rthj-a 35,7 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off currents 

-VcE = -Vcsomax; VsE = O -le Es < 0,4 mA 

-VcE = 30 V; 19 = 0 TIP34 -lcEO < 0,7 mA 

TIP34A -lcEO < 0,7 mA 

-VcE=60V;ls=O TIP34B -lcEO < 0,7 mA 

TIP34C -lcEO < 0,7 mA 

Emitter cut-off current 

-VEB = 5 V; le= 0 -IEBQ < mA 

Collector-emitter sustaining voltage 

-lc=30mA;ls=O TIP34 -VcEOsust > 40 v 
TIP34A -VcEOsust > 60 v 
TIP348 -VcEOsust > 80 v 
TIP34C -VcEOsust > 100 v 

D.C. current gain 

-VcE=4V;-lc=1A hFE > 40 

-VcE=4V;-lc=3A hFE 20 to 100 

Base-emitter voltage 

-VcE=4V;-lc=3A -VsE < 1,6 v 
-VcE = 4 V; -le= 10 A -VsE < 3 v 
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Si Ii con power transistors 

Collector-emitter saturation voltage 

-lc=3A;-1 8 =0,3A 

-le= 10 A; -Is= 2,5 A 

Small-signal current gain 

-VcE = 10 V; -le= 0,5 A;f = lkHz 

Transition frequency 

-VcE = 10 V; -le= 0,5 A; f = 1 MHz 

Turn-off breakdown energy (see Fig. 2) 

L = 20 mH; -le= 2,5 A 

Switching times (see Figs 3 and 4) 

-le= 6 A;-lson = + lsoff= 0,6 A;-Vcc = 30 v 
turn-on time 

turn-off ti me 

Fig. 2 Test circuit for turn-off breakdown energy. 

v~Jnf ~--C::::JH-+I 
~1 1-·p I 
-T-

7278130 

Fig. 3 Switching times test circuit. 

-V1M 
-Vee 
Vss 
R1 
R2 
R3 
R4 
tr= tf 
tp 
T 

47 v 
30 v 
4 v 

56 n 
39 n 
10 n 

5 n 
15 ns 
10 µs 

= 500 µs 

-VcEsat < 
-VcEsat < 

hfe > 

fr > 

E(BR) > 

ton typ. 

to ff typ. 

-V1M = 12 v 
Rs = 210 n 
L 20 mH 
-Ice 2,5 A 
tp 1 ms 
/) 1% 

90% 
-Is 

90% ~---

10% 

TIP34; A; B; C 

v 
4 v 

20 

3 MHz 

62,5 mJ 

0,4 µs 

0,7 µs 

7277491.4 

------ - - 1Bon 

- 1Boff 

Fig. 4 Switching times waveforms. 
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TIP34; A; B; C 

100 

-le 
(A) 

10 

0,1 

0,01 

778 October 1983 

7Z81024 

I>= 0,01 
lcMmax tp= 

-lcmax .~ ~"' 20µs 

~ :::.... 
¥ ~ 
(1)~ " 100µs rs: ~f"' 

"'" \ I' 
~ ~ 

1ms 

10ms 
I (2)" 

d.c. 

TIP34 = 
-.! 

TIP34A !--- I 
TIP34B p 
TIP34C 1-

1 10 100 -VcE (V) 

Fig. 5 Safe Operating A Rea at T mb = 25 °c. 

Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ptot peak max lines. 
(2) Second breakdown limits (independent of temperature). 



Silicon power transistors j 
-----

100 l-+...,.,rl-1-+-+-+-+-++-r-+-+-+-+ 

P tat max 1---+--+-N ·-1-+-t-l--H--+-+-+-+-< 
(Ofo) D. 

75 !I.. 
1-+-t-- -+---+-~•---+-+-+-+----+----+-f-----+-1 

f----+---r-r-;-------t-'r--'<---~--t-1--+~·~--+--H 

50e-+---+---+-r-+-+-+--+L'J__..--+-r-+-+--+-+ 
1-+-t-,-r+----+--+-+~l\'<+----+-+-+----H 

25 [';. 

f------+-'r---t-t-------t-----T---r-t-----r---1- t-j\t----t-

50 100 150 
T mb(°C) 

.. 

i-

Fig. 6 Power derating curve. 

7Z79018 

typical 

r-t- t-
~ 

TIP34; A; 8; C 

~ 
~ 

Fig. 7 -VcE = 4 V; Tj = 25 oc. 

10 w-2 

10.~~~~~~EE~~~~'~'~'s~'~'!lJs.2 
-V CE sat 1----1----1--+--+ll------+----Hff--H--4l-----<--+--+----+----+---f--M 

(mV) 

N 

~ 
-le (A) 10 

Fig. 8 Typical collector-emitter 
saturation voltage. Tj = 25 oc. 
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TIP41; A; B; C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

N-P-N silicon transistors in a plastic envelope intended tor use in general purpose amplifier and switching 
applications. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 
Vcso 
Vern 

Collector current (d.c.) le 

Total power dissipation up to T mb = 25 °c 

Junction temperature 
Ptot 

Tj 
D.C. current gain 

lc=3A;VcE=4V 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

1-© 
3 

hf E 

I • I 

l __ i __ J 

·~ll::r==li::=;::\J __ , -
3,5 max I 

not tinned 5,l 
+~· max 

1,3 I I --t 12,7 
max-. _.. min 

12xi I 
2 3 t 

_J -.l1:-0,9max (3x) 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

TIP:t1 A B C 
max. 80 100 120 140 V 

max. 40 60 80 100 V 

max. 6 A 

max. 65 w 
max. 150 oc 

15 to 75 

Dimensions in mm 

--

-.j 1--o,6 
.-2,4 

7Z6SS72.4 -
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TIP41; A; B; C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System {IEC 134) 

TIP41 A B c 

Collector-base voltage {open emitter) vcso max. 80 100 120 140 v 

Collector-emitter voltage (open base) VcEO max. 40 60 80 100 v 

Emitter-base voltage {open collector) VEBO max. 5 v 

Collector current {d.c.) le max. 6 A 

Collector current {peak value) ICM max. 10 A 

Base current {d.c.) le max. 3 A 

Total power dissipation up to T mb = 25 °c Ptot max. 65 w 
Storage temperature Tstg -65to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 1,92 K/W 

From junction to ambient in free air Rthj-a 70 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current TIP41;A B;C 

Is =O; VcE = 30V lcEO < 0.7 mA 
ls=O;VcE=60V lcEO < 0.7 mA 

VsE = O; VcE = Vcsomax ICES < 0.4 mA 

Emitter cut-off current 
le= O; VEB = 5 V IEBO < mA 

D.C. current gain* 
le= 0,3 A;VcE =4 v hFE > 30 
le = 3 A; V CE = 4 V hFE 15 to 75 

Base-emitter voltage** 
lc=6A;VcE=4V VsE < 2 v 

Collector-emitter saturation voltage* 
le =6 A; Is =0,6 A VcEsat < 1,5 v 

Collector-emitter breakdown voltage* TIP41 

I 
A 

I 
B c 

Is= O; le= 30 mA V(BR)CEO > 40 60 80 100 v 

Small-signal current transfer ratio 
lc=0,5A;VcE=10V;f=1 kHz ihfel > 20 

Transition frequency at f = 1 MHz 
le= 0,5 A; VcE = 10 v fy > 3 MHz 

* Measured under pulse conditions: tp ~ 300 µs, S < 2%. 
** VsE decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 

Turn-off breakdown energy with inductive load (Fig. 4) 
-lsoff = O; 'cc= 2,5 A 

Switching times 
(between 10% and 90% levels) 
Icon= 6 A; Ison= -lsoff = 0,6 A 

Turn-on time 

Turn-off time 

7Z77499.5 

90% ------ - 1son 
Is 

10% 1-='-'r------11-~---

- - 1soff 

90% 

Fig. 2 Switching times waveforms. 

v,:TLJ 
-11--tp I 56n 

-V1M = 10V 
Vcc1 = 30 v 
Vcc2 16 v 
-v88 = 4 v 
tr= tf = 15 ns 
tp = 20 µs 
li ..;;; 2% 

-T-

Fig. 3 Switching times test circuit. 
Adjust Vcc2 so that the input to M1 = 14 V. 

E(BR) > 

typ. 

typ. 

TIP41; A; B; C 

62,5 mJ 

0,6 µs 

1 µs 

-
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TIP41; A; B; C 

784 October 1983 

vert. 
oscilloscope 

+ 
Vee 

hor. 
oscilloscope 

1zs9110 

Fig. 4 Test circuit for turn-off breakdown energy. 

80 

Ptot 

(W) 

60 

40 

20 

7282917 

lo. 
\ 
~ 
~ 

!\. 
~ 
[S 

I'>. 
1. 

\ 
!".. 

1\. 
1'. 

""' f'\ 
50 100 150 

Tmb (oC) 

Fig. 5 Power derating curve. 

V1M = 12 V 
R8 = 210 n 
L = 20 mH 
ice = 2,5 A 
8 .;;; 1 % 
tp 1 ms 



Silicon epitaxial base powe: transistors 

le 
(A) 

0 = 0,01 

t p = -+------+----+---' 

0,1ms~ 

I +--+~---+-----1---1---1--1~f-H. 1 --+--+-+~ 

10 
l----+---1--1-1-++++11----+--l--l--+-l-i-H-1- d .c. -+---!--!~ 

10- 1 1:::::::=::±:::±::±:±:j::±:i:tt:==::::::t==±=t:±:±±::f±jt:::::=:±::::t:::i::j 

l----1---1--+.--+-1--l-l-l+ TIP41..--.---c:::::~l---b-l-l-+H--l--+-+....j 
'--'-'---"--"--1-++.LI..J... TIP41A.-qr--J-~4+1---+--+-+~ 

TIP41B~---~l--f-t.~+H--l--+-+-I 
TIP41 C .--I--

10-2 '----'---'--'--'-.J.....L..L..J..JL----'----+---L_._...._ ........ __ ..___.._.....__, 

1 10 VcE (V) 

Fig. 6 Safe Operating A Rea, T mb = 25 oc. 

I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 

TIP41; A; B; C 
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TIP41; A; B; C 

,___,-+-+-++++++---0, 2 ~W~&'2'.JY!?F-t-t-+++ttt---t--++++++++--+----+-+++++H--+-+-++H+H 
~ IL_ 

10 103 tp(ms) 104 

Fig. 7 Pulse power rating chart. 

10'--~---'-~-'--'--"'-'-....J-J--'-'-~~--'----'~'--'----'-.J.....l....W....~~..___.___.__.__.__.--i....L...J 

10-2 10-1 
le (A) 10 

Fig. 8 D.C. current gain at VcE = 4 V; Tj = 25 °c. 
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Silicon epitaxial base power transistors TIP41; A; B; C 

Mv t--~---11---+-+--+-+-+-+++-~~-+-~+---l-+-4-++++--~----1~-+---+--+-+-+-+-H 

l' ~ 
1~__.._._.._.__._._._._.___._~~-'--~~~~ 
10-2 tp (ms) 

Fig. 9 S.B. voltage multiplying factor at the lcmax level. 

10 

7Z82918 

T~ 

I- 0,02 -t-+-t-+H-tf"o.::s;:.-::s:--+-+-+-++H+l---+-+-+++H+l---+--1--+++~ 

0,05 Hf-..... I\:' 

0,5 

~ ,L..._L__LJ_J_UJjJ___L_LJ_J_UlJll.__j__LJ_[]J!l:t::::±:::::!:::::ld:::bl::W 
10-2 10 tp (ms) 

Fig. 10 S.B. current multiplying factor at the VcEOmax level. 
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TIP41; A; B; C ~l---------------~-

788 October 1983 

8 

le 
(A) 

6 

4 

2 fJ_ 

1 
IL 

7282916.A 

k"'" 
~ 

IZJ 
_L 

7 
1 
y 

JZ] 
_./J 

IL 
f 

~ 
0o 5 1,5 2 

VBE (V) 

Fig. 11 Typical collector current. 
VcE = 4 V; Tj = 25 oc. 



TIP42; A; B; C 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

P-N-P silicon transistors in a plastic envelope intended for use in general output stages of amplifier 
circuits and switching applications. 

QUICK REFERENCE DATA 

Collector-base voltage 

Collector-emitter voltage 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 °c 

Junction temperature 

D.C. current gain· 
-le= 3 A; -VcE = 4 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

"collector connected 
to mounting base 

2 

'-© : i : 
~--t---J 

1 2 3 

-Vcso 

-Vern 

-le 

Ptot 

Ti 

hfE 

_J --li!::-0,9 max (3x) 

2,54 2,54 

See also chapters Mounting Instructions and Accessories. 

TIP42 

max. BO 

max. 40 

max. 

max. 

max. 

---1 ~a5x --
1,3--- 1-

~ 5,9 
min 

I 
I 
I 
I 

J 

7Z65872.4 

A B c 
100 120 140 v 

60 80 100 v 
6 A 

65 w 
150 oc 

15 to 75 

Dimensions in mm 

15,8 
max 

-
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· TIP42; A; B; C 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

TIP42 A B c 

Collector-base voltage (open emitter) -VcBO max. 80 100 120 140 v 
Collector-emitter voltage (open base) -VcEO max. 40 60 80 100 v 
Emitter-base voltage (open collector) -VEBO max. 5 v 
Collector current (d.c.) -le max. 6 A 

Collector current (peak value) -lcM max. 10 A 

Base current (d.c.) -IB max. 3 A 

Total power dissipation up to T mb = 25 oc Ptot max. 65 w 
Storage temperature Tstg -65to+ 150 oc 

Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to mouting base Rthj-mb 1,92 K/W 
From junction to ambient in free air Rth j-a 70 K/W 

CHARACTERISTICS 

Ti = 25 °c unless otherwise specified 
TIP42;A B;C Collector cut-off current 

IB =O;-VcE =30 V -lcEO < 0,7 mA 
IB=O;-VcE=60V -lcEO < 0,7 mA 
VBE = O; -VcE = -VcBOmax -ICES < 0,4 mA 

Emitter cut-off current 
le= O; -VEB = 5 V -IEBO < mA 

D.C. current gain* 
-le= 300 mA; -VcE = 4 V hFE > 30 
-lc=3A;-VcE=4V hFE 15 to 75 

Base-emitter voltage** 
-le=6A;-VeE=4V -VBE < 2 v 

Collector-emitter saturation voltage* 
-le =6 A;-IB = 0,6 A -VcEsat < 1,5 v 

Collector-emitter breakdown voltage* TIP42 A B 

I 1~0 v IB = O;-lc= 30 mA -V(BR)CEO > 40 60 80 

Transition frequency at f = 1 MHz 
-le= 500 mA; -VeE = 10 V fy > 3 MHz 

Small signal current transfer ratio 
-le =0,5A;-VeE=10V; f = 1 kHz lhfel > 20 

* Measured under pulse conditions: tp.;;;; 300 µs; 5 < 2%. 
** VEB decreases by about 2,3 mV/K with increasing temperature. 
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Silicon epitaxial base power transistors 

Turn-off breakdown energy with inductive load (Fig. 4) 
'Baff= O; -Ice= 2,5 A 

Switching times 
-Icon= 6 A; -Ison= 'Baff= 0,6 A 

turn-on time 

turn-off time 

7Z77491.4 

90% 
-IB 

------ - - 1Bon 

10% r----1------11--.,..---

90% ---

10% ----- -

Fig. 2 Switching times waveforms. 

v,:JLJL 
--11--tp I 56n 
-T-

V1M = 10 V 
-Vcci = 30 v 
-Vcc2 =16v (5) 
v88 = 4 v 
tr= tf = 15 ns tp = 20 µs 
li .;;; 2% 

Fig. 3 Switching times test circuit. 
Adjust Vcc2 so that the input to Ml= 14 V. 

E(BR) 

TIP42; A; B; C 

> 

typ. 

typ. 

62,5 mJ 

0,4 µs 

0,7 µs 

-
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TIP42; A; B; C l ..... _______________ _ 
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Vee 

hor. 
oscilloscope 

7Z89169 

Fig. 4 Test circuit for turn-off breakdown energy. 
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(W) 

60 

40 

20 

7Z82917 

' ~ 
' ' is: l\. 

' rs: I\. 
~ 

I'\ 
50 100 150 
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Fig. 5 Power derating curve. 

+ 
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= 2,5 A 

1 ms 
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Silicon epitaxial base pow&r transistors 

-le 
(A) 

-lcMmax 
5 =0,01 

- 1cmax 
t p = -+--+--+--I 

0,1 ms -+-+-

" 10 
H--+---1--1-l-+.+.J...Wi----!--+--++-I-+~ d.c 

10- 1 t:::=::±=:±::±:1:±:!±±:l====:J==±::l:±±±t±t:===±==:Jl::±:::! 

TIP42-::::::'--1J..---±-++++t--t--+-+--1 
TIP42A _1 . .-
TIP 4 2 B -==~-1~f'f-Hf---+-,__,H 
TIP42C~ 

10- 2 L--....L--l--l-1....J...J..J...WL--~..J---l--L-'-W...L!..L~~J..........L-'-' 

1 10 102 -VcE (V) 

Fig. 6 Safe Operating ARea; T mb = 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

(2) Ptot max and Ppeak max lines. 
(3) Second breakdown limits independent of temperature. 

TIP42; A; B; C 
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TIP42; A; B; C 

hFE 

8 1 

>---<-+-+-++++++--- o. 2 ~i>1-tJ.H7~~v-+-+++++H---+-+-+++++tt---+-+-+t+tHH---+-+-+++tt+1 
~ f1 IL_ 

Fig. 7 Pulse power rating chart. 

t--~--+~-+---+--+-+-+-+++-~--t~--+--+---+--+-+--+--t-+-~~t---+---+-+--+->--+-<H 

typ 
-r-

-le (A) 

Fig. 8 Typical values d.c. current gain. -VcE = 4 V; Tj = 25 oc. 

10 

~~~~~~~~~ ....... 

794 October 1983 



Silicon epitaxial power transistors 

~
0=0,01 

I 0,02 
1/0,05 

10 /0, 1 

TIP42; A; B; C 

i t--,._r-
1 '--~~.1..---1.~.l..-1.......J....J....LI....l..-~~.l..---1.~.l..-L-l....J....LI...'--~~'----1.~L.......JL.......L.--'-LI...J 
10-2 

tp (ms) 10 

Fig. 9 Second breakdown voltage multiplying factor at the lcmax level. 

I 
~01 

7Z82918 

~ 102 1:::::==±::::::E'~:±:l:±±J~==~±:::±::±±±±±±==::::±==t::::l::::±t±t±t:===t::::±=±:::t:l:::tt:ti 

l----+-·_j__j_-l....J._£'!.J..!._ _ __j__j__'-l..~-W-11---+--+---l--+-+-l--l-+l----+--~-+--+-+~ 

I- 0,02 

0,05 

J1 

0,5 

~ 1L____l__J_llJJilL__J__J_LLLJlll__J__l_1J..::Irnt:t:=::±:::!::::d::d:,:bbbU 
10-2 10-1 10 ( ) 102 tp ms 

Fig. 10 Second breakdown current multiplying factor at the VcEOmax level. 
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TIP42; A; B; C 
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Fig. 11 Typical collector current. 
-VcE = 4 V; Tj = 25 oc. 



TIP47; TIP48 
TIP49; TIP50 

SILICON DIFFUSED POWER TRANSISTORS 

Medium-voltage, high-speed, glass-passivated n-p-n power transistors in T0-220 envelope for amplifier 
and switching applications. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d .c.) 

Collector current (peak value); tp < 1 rns 

Total power dissipation up to T mb = 25 °c 
Collector-emitter saturation voltage 

le= 1 A; Is= 0,2 A 

Turn-off time 

Icon= 1 A; Ison= -lsoff = 100 mA; 

Vee= 200 v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

Vcso 
Vern 

VcEsat 

to ff 

_J 
2,8 

---1 
2 

1-© 

I 
.i11..-o,9max l3x) 

-----.... ~ 1._ 
2,54 2,54 

max. 

max. 

max. 

max. 

max. 

< 

typ. 

TIP47 

350 

250 

48 49 50 

400 450 500 v 
300 350 400 v 

2 

40 

2 

A 

A 

w 

v 

µs 

1,3=1 ~:L, ... ·~· _ 
- 5,9 t 

mm I 
I~ 

Dimensions in mm 

I T 15,8 
1 max 
I 

J 

-11--o,5 
.-2,4 

?265872.4 
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TIP47; TIP48 
TIP49; TIP50 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134). 

TIP47 48 49 50 

Collector-base voltage (VBE = 0) VcEs max. 350 400 450 500 v 

Collector-emitter voltage (open base) VcEO max. 250 300 350 400 v 

Emitter-base voltage (open collector) VEBO max. 5 v 

Collector current (d.c.) le max. A 

Collector-current (peak value); tp = 1 ms lcM max. 2 A 

Base current (d.c.) IB max. 0,6 A 

Total power dissipation up to T mb = 25 °c Ptot max. 40 w 
Total power dissipation in free air Ptot max. 2 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj 150 oc 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 3,12 K/W 
From junction to ambient in free air Rthj-a 62,5 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off current 

VcE = VcESmax; VBE = 0 ICES < mA 

VcE=150V;IB=O TIP47 lcEO < mA 

VcE = 200 V; IB = 0 TIP48 lcEO < mA 

VcE = 250 V; IB = 0 TIP49 lcEo < mA 

VcE = 300 V; IB = 0 TlP50 lcEO < mA 
Emitter cut-off current 

vEB=5V;lc=o· IEBO < mA 
D.C. current gain 

VcE = 10 V; le= 0,3 A hFE 30- 150 

VcE = 10 V; le= 1 A hFE > 10 

.Collector-emitter saturation voltage 

lc=1A;IB=0,2A VcEsat < 1,0 v 
Base-emitter voltage 

VcE = 10 V; le= 1 A VBE < 1,5 v 
Transition frequency 

VcE = 10 V; le= 0,2 A; f = 2 MHz fT > 5 MHz 
Small-signal current gain 

VcE = 10 V; le= 0,2 A;f = 1 kHz hfe > 25 
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Silicon diffused power transistors 

Turn-off breakdown energy 

L = 100 mH; le= 0,63 A 

Collector-emitter sustaining voltage 

le= 30 mA; Is= O; 

L = 25 mH 

Switching times 

TIP47 

TIP48 

TIP49 

TIP50 

le= 1 A; Ison= -lsoff = 100 mA; 

Vee= 200 v 
turn-on time 

turn-off time 

Vee 

V1MO~ 

~1 1~ I 
-+-T-

7289210 

Fig. 2 Switching times test circuit 
with resistive load; 
VIM = -5 to + 8 V; V CC = 200 V; 
tp = 20 µs; Ii = tp/T = 1 %. 
The values of RB and R Lare selected in 
accordance with Icon and I B requirements. 

E(BR) > 

V CEOsust > 
VcEOsust > 
VcEOsust > 
VcEOsust > 

1on typ. 

to ff typ. 

90% 

19 

10% 

90% 

le 

10% 

Fig. 3 

TIP4 7; TIP48 
TIP49; TIP50 

20 mJ 

250 v 
300 v 
350 v 
400 v 

0,2 µs 

2,0 µs 

'r 7277499.5 

- l-
f 1s on 

lI_JBof: 
------1- 1con 

I\ 
- 1. 

..... 'd _.. -'1 
~ 1- _._ts~ 

1on +- 1off )..,. 

Switching times waveforms. 

.. {"'' 1983 
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TIP47; TIP48 
TIP49; TIP50 

10 

le 
(A) 

0,1 

0,01 

0,001 

7Z81025 

lcMmax ll=p.01 tp 
I '5 

lcmJ \\nN ~ 
µs 

( 1) = 
0,1 JS 3 ~ 

ms 

~ 1\1 

I (~ l\N 
No. 5 ms 

[';I 1 ms 

J 
[\j d~c 

TIP47 
TIP48 :..J 
TIP49 
TIP50 

1 10 100 VcE(V) 

Fig. 4 Safe Operating ARea at T mb.;;; 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ptot peak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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TIP110 TIP111 
TIP112 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
purpose amplifier and switching applications. T0-220AB plastic envelope. P-N-P complements are 
TIP115, TIP116 and TIP117. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current (peak value); tp.;;; 0,3 ms 

Total power dissipation up to T mb = 25 °c 

D.C. current gain 

VcE=4V;lc=2A 

Collector-emitter saturation voltage 

lc=2A;l 8 =8mA 

Vcso max. 

Vern max. 

le max. 

ICM max. 

Ptot max. 

> 

VcEsat < 

TIP110 TIP111 TIP112 

60 80 100 

60 80 100 

4 

6 

50 

500 

2,5 

v 
v 

A 

A 

w 

v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 

--, ~a5x .__ 

Dimensions in mm 

to mounting base. 

2 

1-© : i : 
L __ t-__ J 

t_1t::;=;::::;:l;:::::;::;~_L_ 
3,5 max i 

not tinned ,;~x 

~_/ -1 -~t 12,7 
max min 
<2xi I 

1 2 3 • 

3 

j -'i!:-0,9max (3x) 

2,54 2,54 

1,3--. /...,._ 
--+---~-

5,9 t 
min j 

1-1---.::!---; 
15,8 
max 

__ l 

-11--o,6 
_... ..... 2,4 

7Z65872.4 
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TIP110 TIP111 
TIP112 

CIRCUIT DIAGRAM 

RATINGS 

I 
! R1 R2 

'7zs64w-·------ _ _J 

Fig. 2. 

R1typ.6 k.Q 
R2 typ. 100 ,Q 

Limiting value in accordance with the Absolute Maximum System (I EC 134). 

TIP110 Tl P111 

Collector-base voltage (open emitter) Vcso max. 60 80 

Collector-emitter voltage (open base) Vern max. 60 80 

Emitter-base voltage (open collector) VEBO max. 5 5 

Collector current (d.c.) le max. 4 

Collector current (peak value); tp,,,;; 0,3 ms ICM max. 6 

Base current (d.c.) Is max. 50 

Total power dissipation up to T mb = 25 °c Ptot max. 50 

Total power dissipation in free air Ptot max. 2 

Storage temperature Tstg -65 to+ 150 

Junction temperature Tj max. 150 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 2,5 

From junction to ambient in free air Rthj-a 62,5 
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TIP112 

100 v 
100 v 

5 v 

A 

A 

mA 

w 
w 
oc 

oc 

K/W 

K/W 



Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off currents 

Ves = Vesomax; IE= o lcso 

VcE = 1/2 VeEOmax; Is= O lcrn 

Emitter cut-off current 

VEB = 5 V; le= 0 IEBo 

Collector-emitter sustaining voltage 

lc=30mA;l 8 =o TIP110 VeEOsust 
TIP111 VcEOsust 
TIP112 VcEOsust 

D.C. current gain 

VcE = 4 V; le= 1 A hFE 

VeE=4V;le=2A hFE 

Base-emitter voltage 

VcE = 4 V; le= 2 A VsE 

Collector-emitter saturation voltage 

le= 2 A; Is= 8 mA VcEsat 
Switching times 

le= 2 A; Ison= -lsoff = 8 mA; Vee= 30 v 
turn-on time tan 

turn-off time ta ff 

Vee 

V~1-JL -..,-CR=2::J--rlef 

-1 l~'P I -T- R1 R3 

7278131 V99 

Fig. 3 Switching times test circuit 
with resistive load. 

V1M=12V 
Vee= 30 v 
-v88 = 5 v 

R1=56 n 
R2 = 750 n 
R3=910.Q. 
R4 = 15 Q. 

tr= tf = 15 ns 
tp = 10 µs 
T = 500 µs 

TIP110 TIP111 
TIP112 

< 1 mA 

< 2 mA 

< 5 mA 

> 60 v 
> 80 v 
> 100 v 

> 1000 

> 500 

< 2,8 v 

< 2,5 v 

typ. 2,6 µs 

typ. 4,5 µs 

'r 7Z77499.5 -[- 1B on 90% -- If 
19 

10% ---

90% j----1~~----_-_-__ -+-_....,.-~ 1Con 

le I\ 
10% -- -----+--

.... _...tf t 

_..ts~ 

-- tau I ... 

Fig. 4 Switching times waveforms. 
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TIP110 TIP111 
TIP112 

100 

'c 
(A) 

10 

0,1 

0,01 

t-lcMmax 
{j 0,01 
~ 

He max ""' 1'" N :s: :s 1'_II 

"" 1'. 
"'ll ""'\ \ (11'. I\. 

"' ~ I\~ ~· 

I 
(2) 

" 

TIP110~ 
TIP111 !- J-" 
TIP112..+-

1 10 

Fig. 5 Safe Operating ARea; T mb = 25 °c. 

I Region of permissible d.c. operation. 

7Z81028 

tp = 

1 ms 

10ms 
100 ms 

d.c. 

100 VcE(V) 

11 Permissible extension for repetitive pulse operation. 
( 1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits (independent of temperature). 
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Silicon Darlington power tr1111sistors 

100 

Ptot ma11 
(O/o) 

75 

50 

25 

~ 

~ 
~ 

I'\ 

50 

1Z&7257.1 

\J 
~ 
~ 

IS' 

~ 

_.'J, 
100 150 

T mb1°CJ 

Fig. 6 Power derating curve. 

/ 0 

6 

le 
(A) 

0 
0 

Fig. 8 Typical d.c. current gain; VcE = 4 V. 

7Z82663 1 

TIP110 TIP111 
TIP112 

7Z82097 

typ 

VBE IVI 
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TIP110 TIP111 
TIP112 

7Z82565 

Vce~•l---4-4~-1-1-1-+1--~+-+-++++H-1---+-+-++-++H+-~+-+-+++++H 
IVI 

lOf------,,-lc=1A 2A 3A 4A 5A 6A 

\ 
l 

Fig. 9 Typical values; Tj = 25 oc. 

7282099 1 

l"'J 

typ 

::i: 
10 

1 
1 10 105 I (kHz) 106 

Fig. 10 Small-signal current gain; le= 1,5 A; VcE = 4 V; Tj = 25 oc. 
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TIP115 TIP116 
TIP117 

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
purpose amplifier and switching applications. T0-220AB plastic envelope. N-P-N complements are 
TIP110, TIP111 and TIP112. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current. (peak value); tp.;;; 0,3 ms 

Total power dissipation up to T mb = 25 oc 

D.C. current gain 

-VcE=4V;-ls=2A 

Collector-emitter saturation voltage 

-le= 2 A; -Is= 8 mA 

-Vcso max. 

-Vern max. 

-le max. 

-lcM max. 

Ptot max. 

> 

-VcEsat < 

TIP115 TIP116 TIP117 

60 80 100 

60 80 100 

4 

6 

50 

500 

2,5 

v 
v 

A 

A 

w 

v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 

Dimensions in mm 

to mounting base. 

2 

'-() : i : L __ t-__ J 

j .... 1j.!:_-o,9max (3x) 

2,54 2,54 

I 
I 
I 
I 

J 

-.jl.-.o,s 
..... ....2,4 

7265872.4 

15,8 max 

l 
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TIP115 TIP116 
TIP117 

CIRCUIT DIAGRAM 

RATINGS 

,----·-·-·-·; 

i 

___ J Fig. 2. 

R1typ.6 kSJ 
R2 typ. 100 SJ 

Limiting values in accordance with the Absolute Maximum System (IEC 134). 

TIP115 TIP116 

Collector-base voltage (open emitter) -Vcso max. 60 BO 

Collector-emitter voltage (open base) -VcEO max. 60 BO 

Emitter-base voltage (open collector) -VEBO max. 5 5 

Collector current (d.c.) -le max. 4 

Collector current (peak value); tp..;; 0,3 ms -lcM max. 6 

Base current (d.c.) -Is max. 50 

Total power dissipation up to T mb =, 25 oc Ptot max. 50 

Total power dissipation in free air Ptot max. 2 

Storage temperature Tstg -65 to+ 150 

Junction temperature Tj max. 150 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 2,5 

From junction to ambient in free air Rthj-a 62,5 
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TIP117 

100 v 
100 v 

5 v 

A 

A 

mA 

w 
w 
oc 

oc 

K/W 

K/W 



Silicon Darlington power t1 ;msistors 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off currents 

-Vcs = -Vcsomax; IE= O 

-VcE = 1/2 VcEOmax; 19 = O 

Emitter cut-off current 

-vrn = 5 v; le= o 

Collector-emitter sustaining voltage 

-le= 30 mA; Is= 0 

D.C. current gain 

-VcE=4V;-lc=1A 

-VcE=4V;-lc=2A 

Base-emitter voltage 

-VcE = 4 V;-lc= 2 A 

Collector-emitter saturation voltage 

-le= 2 A; -Is= 8 mA 

Switching times 

TIP115 
TIP116 
TIP117 

-le= 2 A; -Ison=+ lsoff = 8 mA; 

-Vcc=3ov 

turn-on time 

turn-off time 

v~J_llf -.--r-l-<H-1 

-Jl-'P I 
-r-

7Z78130 

Fig. 3 Switching times test circuit. 

-lcso 

-lcEo 

-IEBO 

-VcEOsust 
-VcEOsust 
-VcEOsust 

hFE 

hFE 

-VsE 

-VcEsat 

-V1M=12V 
-Vcc=3ov 

R1=56 Q 
R2 = 750 Q 
R3 = 910Q 
R4 = 15 Q 

tr= tf = 15 ns 
tp = 10 µs 

+ v88 = 5 v T = 500µs 

< 
< 2 

< 5 

> 60 
> 80 
> 100 

> 1000 

> 500 

< 2,8 

< 2,5 

TIP115 TIP116 
TIP117 

mA 

mA 

mA 

v 
v 
v 

v 

v 

typ. 

typ. 

2,6 

4,5 

µs 

µs 

7277491.4 

90% ------ - - 1Bon 

10% F==~------<1------

- 1sotf 

Fig. 4 Switching times waveforms. 
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TIP115 TIP116 
TIP117 

-le 
(A) 

f---+--+-+-+-++++1--+--+-+-~~~r.H•tp--+-+--+-1 

~===~==:-':::;;;;~~~~;~:;-=:(-2+-);;.;:=1=m=•====:=:.::: 
N 10ms 

>-----+--+-+--+-+-+-+++---+--+--+--+--1>-+< ..... 100ms---+---t-1 
d.c. 

t--~-+--+-+--+-+-+-+++-- TIP 115 *-""'!"+++H----+-+--+-1 
1---+--+-+-+-++++1--TIP116""14-i-'f'T-!:±t---t-+-+-I 
t-----+--+-+--+-+-+-+++-- Tl P117-+--+=4-l4+1----+-+-+-1 

0,01 .__....___.__._._ ................ _~..._ ......................................... ~~'---+-.......... 
1 io 

810 October 1985 

100 -VcE (V) 

Fig. 5 Safe Operating ARea; T mb = 25 °c. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
(1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits {independent of temperature). 



Silicon Darlington power transistors 

100 

Ptot maic: 
(O/o) 

75 

50 

25 

~ 
f'\ 

1. 

7Z67l$.\ 

1.\1 

' JS: 

-\ 
1'1 

TS] 

TIP115 TIP116 
TIP117 

:] 
50 100 150 

Fig. 6 Power derating curve. 

-le 
(Al 

0 
0,5 

Tmb(°C) 

7282095.1 

ll 

~ 
f 

? 
[7 

1,5 2,5 
-VBE (V) 

Fig. 7 -VcE = 4 V; Tj = 25 °c; typical values. 

104 7282562 2 

Lt: ~ 

/ k'. ~ \ / v I\\ 

I 

v 
l7 

10-1 1 -le IA) 10 

Fig. 8 Typical d.c. current gain; -VcE = 4 V; 
--Tj = 25 DC;- - - -Tj = 125 oc. 

Fig. 9 Typical collector-emitter 
10-~0~_...,,~~~~~__.~_._.~~1~0 -'--'--'--'--'-'-'-1u...02--'-_-

18
-'-(m_,_A_,_l...LI.J..U103 saturation voltage at Tj = 25 oc. 
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TIP120 TIP121 
TIP122 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. T0-220 plastic envelope. P-N-P complements are TIP125, TIP126 
and TIP127. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current (peak value); tp <: 0,3 ms 

Tota! power dissipation up to T mb = 25 °c 
D.C. current gain 

Vcso 
VcEO 

le 
lcM 

Ptot 

max. 

max. 

max. 

max. 

max. 

> VcE=3V;lc=3A 

Collector-emitter saturation voltage 

lc=3A;l 8 =12mA VcEsat < 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

1-© 
2,8 

t 

: i : L __ t __ J 

1 2 3 
""---~ 

_.J -'1!:-0,9max (3xl 

2,54 2,54 

TIP120 TIP121 TIP122 

60 80 100 v 
60 80 100 v 

5 A 

8 A 

65 w 

1000 

2,0 v 

Dimensions in mm 

15,8 max 

__ l 

-11--o,s 
__. .-2,4 

'7Z65B72.4 
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TIP120 TIP121 
TIP122 

CIRCUIT DIAGRAM 

RATINGS 

Fig. 2. 

R1 typ. 4 kSl 
R2 typ. 100 n 

Limiting values in accordance with the Absolute Maximum System (IEC 134). 

TIP120 TIP121 

Collector-base voltage {IE = 0) Vcso max. 60 80 

Collector-emitter voltage (IB = 0) VcEQ max. 60 80 

Emitter-base voltage (le= 0) VEBQ max. 5 

Collector current {d.c.) le max. 5 

Collector current {peak value); tp.;;; 0,3 ms ICM max. 8 

Base current {d.c.) la max. 0,1 

Total power dissipation up to T mb = 25 oc Ptot max. 65 

Total power dissipation in free air Ptot max. 2 

Storage temperature Tstg -65 to+ 150 

Junction temperature Tj max. 150 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 1,92 

From junction to ambient in free air Rthj-a 62,5 
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100 v 
100 v 

v 
A 

A 

A 

w 
w 
oc 

oc 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off currents 

Vcs = Vcsomax; IE= o 

VcE = 1/2 VcEOmax; Is= O 

Emitter cut-off current 

VEB = 5 V; le= 0 

Collector-emitter sustaining voltage 

D.C. current gain 

VcE = 3 V; le= 0,5 A 

VcE = 3 V; le= 3 A 

Base-emitter voltage 

VcE=3V;lc=3A 

Collector-emitter saturation voltage 

le= 3 A; Is= 12 mA 

le= 5 A; Is= 20 mA 

Switching times 

TIP120 
TIP121 
TIP122 

le= 3 A; Ison= -lsoff = 12 mA; 

Vee= 30 v 

turn-on time 

turn-off time 

~M_JLJL --.-r-i-.---+-1 

-/l~'P I -T-
7278131 

Fig. 3 Switching times test circuit. 

lcso 

lcrn 

IEBO 

VcEOsust 
VcEOsust 
VcEOsust 

hFE 

hFE 

VsE 

VcEsat 

VcEsat 

Vcc=3ov 
VIM= 10 V 
-v88 = 5 v 

R1 = 56 n 
R2=410n 
R3 = 560n 
R4 = 10 n 

tr= tf = 15 ns 
tp = 10 µs 
T = 500 µs 

< 
< 

< 

> 
> 
> 

> 
> 

< 

< 
< 

typ. 

typ. 

90% 

0,2 

0,5 

5,0 

60 
80 

100 

1000 

1000 

2,5 

2,0 

4,0 

1,5 

8,5 

TIP120 TIP121 
TIP122 

mA 

mA 

mA 

v 
v 
v 

v 

v 
v 

}lS 

µs 

---1-'~_-_-_-_--1-___ -,·- 1con 

103 ----- -I 

-..T •'1 , 
... t 5 I._ 
..... toft I.,.,. 

Fig. 4 Switching times waveforms. 
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TIP120 TIP121 
TIP122 

100 

le 

(A) 

10 

0,1 

0,01 
1 

lcMmax 

le max 

I 

10 

/)- 0,1 

~ 
1"' 

::s.. ~ II 

( 1)"' " 
~ 1'-. 

(2)~ 

Ll 

TIP120 ff i:< 
TIP1211 
TIP122 

Fig. 5 Safe Operating ARea; T mb = 25 °c. 

I Region of permissible d.c. operation. 

7Z81027 

J'i .tP = 
0,3ms 

1 ms 

d.c. 

.;. 

100 VcE(V) 

11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon Darlington power transistors 

100 

Ptot mo~ 
10/ol 

75 

50 

25 

10 

le 
IA I 

7, 5 

2,5 

0 
1 

7Z67157.1 

ls: 
[SI 

::s: 

JS: 

I\ 
['\I 

··1'1 
\ 

50 100 150 
T mo(°C} 

VcE = 3 V 
Tj = 25°C 

]l 

lZ 
J' 

f7I 

''ii 

7 

~ 

1,5 2 VBE {V) 2,5 

Fig. 7. 

Fig. 6 Power derating curve. 

TIP120 TIP121 
TIP122 

VCEsot rt-t-t-t-t-t-t-++++++++++++-1 
Iv I rt-t-t-t-t-t-t-+++++++++l-++-1 

lyp 

Fig. 8. 

103 ~~~~Tjl~lj2!11altv~·""~71*~/v~vfl!g~gs!~' ~ 
f--~-1---l--l--+ 2~~~,,£---lf--+-+-1-+~+-~-+--l--l-++++J.1 

I Fig. 9 Typical d.c. current 
gain; VcE ~ 3 v. 10~~0~2::---'---'--'--'--.._..._~,o~'~_J_~L...J_J_..u._LJ_jc__~..L--+-+_Ll_u--1.1,0 

le IAI 
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TIP120 TIP121 
TIP122 

VcEsat 

IVI 

10 

1 

10 

1 

1 
le= 
1A 2 

1 

7Z82902 

11 :r 
11 1 
3 4 5 SA 

~ " 1--

10 16 lmAI 

Fig. 10 Typical values; Tj = 25 oc. 

7Z67329 3 

' 
typ 

~ 
': 

10 105 f (kHz) 106 

Fig. 11 Small signal current gain at le= 3 A; VcE = 3 V; Tj = 25 °c. 
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TIP125 TIP126 
TIP127 

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. T0-220 plastic envelope. N-P-N complements are TIP120, TIP121 
and TIP122. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current. (peak value; tp.;;;; 0,3 ms) 

Total power dissipation up to T mb = 25 °c 

D.C. current gain 

-Vcso 

-Vceo 

-Jc 

-lcM 

Ptot 

TIP125 

max. 60 

max. 60 

max. 

max. 

max. 

> -Vee= 3 v; -Jc= 3 A 

Collector-emitter saturation voltage 

-Jc=3A;-J 8 =12mA -VcEsat < 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 : i : L __ t __ J 
f_Lt:;::::;::::;:l;:::;=cij __ , -'() 

3 3,5 max I 
not tinned 5•1 r· max 

1,3 ... I --t 12,1 
max min 
(2x) 

1 2 3 

j -.li!:-0,9max (3x) 

2,54 2,54 

-- 45 

1,3-+-
I max 

.... ,._ 
+ 

-
5,9 
min -

I + 
I 
I 

J 

.. ,1 .... o,s 
.-2 ,4 

7Z65872.4 

TIP126 TIP127 

80 100 v 
80 100 v 

5 A 

8 A 

65 w 

1000 

2,0 v 

Dimensions in mm 

I 
15 ,8 

ax m 

l 
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TIP125 TIP126 
TIP127 

CIRCUIT DIAGRAM 

RATINGS 

,-----------, 
j 

___ J 
Fig. 2. 

R1typ.4 kil 
R2 typ. 80 .n 

Limiting values in accordance with the Absolute Maximum System (IEC 134). 

TIP125 TIP126 

Collector-base voltage (IE = 0) -Vc8o max. 60 80 

Collector-emitter voltage (IB = 0) -Vern max. 60 80 

Emitter-base voltage lie= 0) -VEBo max. 5 
Collector current (d.c.) -le max. 5 

Collector current (peak value); tp.;;; 0,3 ms -lcM max. 8 

Base current (d.c.) -IB max. 0,1 

Total power dissipation up to T mb = 25 °c Ptot max. 65 

Total power dissipation in free air Ptot max. 2 

Storage tern peratu re Tstg -65to+ 150 

Junction temperature Tj max. 150 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 1,92 

From junction to ambient in free air Rthj-a 62,5 

820 October 1985 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off currents 

Vcs = Vcsomax; IE= O 

VcE = 1/2 VcEOmax; Is= O 

Emitter cut-off current 

-VEB = 5 V; le= 0 

Collector-emitter sustaining voltage 

-le= 30 mA; Is= 0 

D.C. current gain 

-VcE = 3 V; -le= 0,5 A 

-VcE=3V;-lc=3A 

Base-emitter voltage 

-VcE=3V;-lc=3A 

Collector-emitter saturation voltage 

-lc=3A;-1 8 =12mA 

-lc=5A;-1 8 =20mA 

Switching times 

TIP125 
TIP126 
TIP127 

-le= 3 A;-lson = lsoff = 12 mA; 

-Vee= 30 v 
turn-on time 

turn-off time 

v~JJU _,.--c:::::i___,_-t-1 

-1 1-•p I R1 -T-
7278130 

Vee 

Fig. 3 Switching times test circuit. 

-lcso 

-lcrn 

-IEBo 

-VcEOsust 
-VcEOsust 
-VcEOsust 

hFE 

hFE 

-VsE 

-VcEsat 

-VcEsat 

-V1M = 10 V 
-Vee= 30 v 

Rl = 56 n 
R2 = 410n 
R3 = 560 n 
R4 = 10 n 

tr= tf = 15 ns 
tp = 10 µs 

+v88 =5V T = 500µs 

< 
< 

< 

> 
> 
> 

> 
> 

< 

< 
< 

typ. 

typ. 

90% 
-18 

10% 

90% 

10% 

'r -1-
-- -r 
---

0,2 

0,5 

5,0 

60 
80 

100 

1000 

1000 

2,5 

2,0 

4,0 

1,5 

8,5 

TIP125 TIP126 
TIP127 

7277491.4 

- 1son 

[LIB of: 

mA 

mA 

mA 

v 
v 
v 

v 

v 
v 

µs 

µs 

--- ------1- -Icon 

\ 
-- d------ - ~ - - - •'t t 

'on 
_., 

i. .. t off 

Fig. 4 Switching times waveforms. 

October 1985 821 



TIP125 TIP126 
TIP127 

100 

-le 
(A) 

10 

0,1 

0,01 

lcMmax 

- 1cmax 

I 

7Z81018 

Ii= 0,1 

~ a 
~ n 

~ r... 
( 1 l'I ' Ip= 

l I\ 0,3ms 

N 
(2)~ 

1 ms 

~ 
N 

d.c. 

TIP125 -r1 
TIP126 ~ 
TIP127-rt-I 

1 10 100 -VcE (V) 

Fig. 5 Safe Operating ARea at T mb = 25 °c. 

I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 
( 1 ) P tot max and P peak max I ines. 
(2) Second-breakdown limits (independent of temperature). 
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Silicon Darlington power transistors 

100 

Ptot ma~ 
(O/o) 

7S 

so 

2S 

0 

JS. 
l'; 

b. 

0 so 

IS! 

~ 

-\: 
r:s.: 

'l 
[}. 

[SJ 
100 1SO 

T mb1°C) 

Fig, 6 Power derating curve. 

10 

-le 
IA I 

7,S 

2,S 

0 
1 

Fig. 8 D.C. current gain at -VcE ~ 3 V. 

tY,Pj 

7 

it 
v 

V'I 
1,S 

Fig. 7. 

TIP125 TIP126 
TIP127 

7i67l16 

VcE - 3V 
Tj=25°C 

ll 
7 

7 

2 -VBE (VJ 2,5 
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TIP125 TIP126 
TIP127 

10 

1 
1 10 

7Z67332 3 

i-::::N 

j\typ 

ts: 
1\1 

102 105 f (kHz) 106 

Fig. 9 Small-signal current gain at -le= 3 A; -VcE = 3 V; Tj = 25 °c. 

-VcEsat 

IV) 

10 

I 

-le· 
1A 

1 
1 

H rr 
2 3 

1 
I\ 
~ 

7Z82905 

1 
4 5 6 BA 

rs: ~ ~ ~ ]'. K 
\ ~ ....... 

10 102 -la lmA) 103 

Fig. 10 Typical collector-emitter saturation voltage at Tj = 25 oc. 
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TIP130 TIP131 
TIP132 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. T0-220AB plastic envelope. P-N-P equivalents are TIP135, 
TIP136 and TIP137. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) Vcso 

Collector-emitter voltage (open base) VcEO 

Collector current (d.c.) le 

Collector current (peak value); tp ~ 0,3 ms lcM 

Total power dissipation up to T mb = 25 °c Ptot 

D.C. cunent gain 

VcE=4V;lc=4A 

Collector-emitter saturation voltage 

le= 4 A; Is= 16 mA 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 
to mounting base. 

2 

1-© 
3 

VcEsat 

......i -.Ji~0,9max (3x) 

2,54 2,54 

max. 

max. 

max. 

max. 

max. 

< 

TIP130 TIP131 TIP132 

60 80 100 v 
60 80 100 v 

8 A 

12 A 

70 w 

1000 to 15 000 

2 v 

--1 ~a5x 
Dimensions in mm -

1,3_. ·1:- _+_ 
5,9 I min 

+ 15,8 
max 

l 

-fl-o,s 
....... .....2,4 

?265672.4 
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TIP130 TIP131 
TIP132 

RATINGS 

I 
! R1 R2 

~e4ru-·------ _ _J 

Fig. 2. 

R1typ.8 kn 
R2 typ. 100 kn 

Limiting values in accordance with the Absolute Maximum System (I EC 134). 

TIP130 TIP131 TIP132 

Collector-base voltage (IE = 0) Vcso max. 60 80 100 

Collector-emitter voltage (Is= 0) Vern max. 60 80 100 

Emitter-base voltage (le= 0) VEBQ max. 5 5 5 

Collector current (d.c.) le max. 8 

Collector current (peak value); tp < 0,3 ms ICM max. 12 

Base current (d.c.) Is max. 0,3 

Total power dissipation up to T mb = 25 °c Ptot max. 70 

Total power dissipation in free air Ptot max. 2 

Storage temperature Tstg -65 to+ 150 

Junction temperature Tj max. 150 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 1,79 

From junction to ambient in free air Rth j-a 62,5 

826 October 1985 

v 
v 
v 

A 

A 

A 

w 
w 
oc 

oc 

K/W 

K/W 



Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off currents 

Vcs = Vcsomax; 'E = O 

Vcs = VcBOmax; 'E = O; Tj = 100 °c 

VcE = 1/2 VcEOmax; ls= O 

Emitter cut-off current 

Vrn=5V;lc=O 

Collector-emitter sustaining voltage 

le= 30 mA; Is= 0 

D.C. current gain 

VcE=4V;lc=1A 

VcE = 4 V; 'c = 4 A 

Base-emitter voltage 

TIP130 
TJP131 
TJP132 

VcE = 4 V; 'c = 4 A 

Collector-emitter saturation voltage 

lc=4A;J8 =16mA 

lc=6A;J 8 =30mA 

Collector-base capacitance 

Vcs=10V;IE=O 

Switching times 

le= 3 A; Ison= -lsoff = 12 mA 

Vee= 10 v 
turn-on ti me 

turn-off time 

Vee 

Fig. 3 Switching times test circuit 
with resistive load. 

'cso 

'cBO 

'cm 

< 
< 
< 

< 

VcEOsust > 
VcEOsust > 
VcEOsust > 

hFE 

hFE 

VBE 

VcEsat 

VcEsat 

Cob 

> 

< 

< 
< 

< 

typ. 

typ. 

V1M=10V 
Vcc=10V 
-v88 = 4 v 

R1 = 56 .Q 

R2=410.Q 
R3 = 560 .Q 

R4= 3.11 

tr= tf = 15 ns 
tp=10µs 
T = 500µs 

90% 

Is 

0,2 

0,5 

5 

60 
80 

100 

500 

TIP130 TIP131 
TIP132 

mA 

mA 

mA 

mA 

v 
v 
v 

1000 to 15 000 

2,5 

2 

3 

200 

1 

5 

v 

v 
v 

pF 

µs 

µs 

7277499.5 

10% F==r-----~--

IT _,Bot: 

90% t----1...,~----_-_-__ -+-_--- 1Con 

10% 

Fig. 4 Switching times waveforms. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
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TIP130 TIP131 
TIP132 

100 

'c 
(A) 

10 

0,1 

0,01 

828 October 1985 

7Z81026 

'cMmax 
5 = 0,01 
~ 

'cmax 
:"Ii: 

tp = cs;: 
rs: 0,1 ms 

~ ~ II~ 

(1~ ' b.I 
["\ 

'\ 1 ms 

~ 

I ~ !Oms 
(2) 

N 
d.c. 

TIP130 
TIP131-I 
TIP132 

1 10 100 VcE(V) 

Fig. 5 Safe Operating ARea; T mb = 25 °c. 

I Region of permissible d.c. operation. 
II Permissible extension for repetitive pulse operation. 
( 1 ) P tot max and P peak max I in es. 
(2) Second-breakdown limits (independent of temperature). 



Silicon Darlington power trJnsistors 

t-1 

100 1-+-h+-+-++-+-++-+-++-i-++ 

Ptot mo' 1--1--'-+J'S.:~-l-- - -H--H-+-H 
1%1 1-"J 

75f-+-+-+-+....,.+-+-+-+--+-+-+-+~ 

1--+-+-i -j D. -H--1 ~ 
1-- -H -H--t-N-+++--1-+-H 

so 1--H--J- t -1-1- ~ 
t--+··+-T~--t-1--t--i-ft+--+-+-+-+_, 

2Sf-t--+-+--+-+-+--+-+-+--+-ISl,_..__,_l---i 

so 100 1SO 
T mb(°C) 

Fig. 6 Power derating curve. 

TIP130 TIP131 
TIP132 

7Z82152 

+-
101--+-+--+--+-+--+-+-+-+-+-++-+---j-j 

I C !-.+-+-+-+--+-+-+-+- -"-'---1--l--I--~ 
(Al 1--+-1-+-+-1-+-+-+-+--+-+-+-+~ 

1----l--+-l-+-1--+-+--+-+lz:.+-1--+-\-
7,5 l--+-1-+-+-+-+-+-+-+-->-+-+-+~ 

v 
2,5 1--+-+-+--+,--',JT-++--+--f--+--+-l--+--+-1---i 

f-+-+--f--Hjf'+--l~+--+~t+-++i 

1 1,S 2 VsE IVI 2,S 

1o'r====:::i==r:=r:::i=i:::rn::r:1--~==i==:::i=:r=i=i:::i::i::o:====i::==i=i=r::::r:r::o:i 

Fig. 7 Typical values; 
VcE =4 V;Tj = 25oc_ 

?~ 

v 
/ 

103 _L' 
1---~-+IZ~L.'--+--+--+--f-H--++~~1----+--+---++-H-+--i12s 0c-+--+--l---l--l--l-~ 

10 2 '--~-+--L-L-+-~·~~~'---"----'-L-'--'-'-U--~-'-~'--'---'--'-"..LLl 
10-1 

VcEsat 

(mVJ 

103 

r 
l t 

idC1A 2A 

1 
t 
4A6A8A10A 

I' ~ 
'-

10 le IAJ 102 

7282160 

1--

10 102 19 lmA) 103 

Fig. 8 Typical d.c. current 
gain at VcE = 4 V. 

Fig. 9 Typical values; 
Tj = 25 oc_ 
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TIP135 TIP136 
TIP137 

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. T0-220AB plastic envelope. N-P-N equivalents are TIP130, 
TIP131 and TIP132. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Collector current (peak value); tp ~ 0,3 ms 

Total power dissipation up to T mb = 25 °c 

D.C. current gain 

-VcE=4V;-lc=4A 

Collector-emitter saturation voltage 

-lc=4A;-lg= 16mA 

-Vcso max. 

-Vern max. 

-le max. 

-lcM max. 

Ptot max. 

hFE 

-VcEsat < 

TIP135 TIP136 TIP137 

60 80 100 

60 80 100 

8 

12 

70 

1000 to 15 000 

2 

v 
v 

A 

A 

w 

v 

MECHANICAL DATA 

Fig. 1 T0-220AB. 

Collector connected 

-i~~x 
Dimensions in mm ..._ 

1,3- 1-
to mounting base. 

~ 5,9 I min 

2 

'-© 
I 15,8 
I max 
I 
I 

l 
J 

~ .....-
3 

_j -'1:-0,9max (3x) 

2,54 2,54 

-11-o,s 
..... .._2,4 

7265872.4 
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TIP135 TIP136 
TIP137 

CIRCUIT DIAGRAM 

RATINGS 

,-----------, 
I 

___ J 

Fig. 2. 

R1 typ. 4 k.11 
R2 typ. 60 .11 

Limiting values in accordance with the Absolute Maximum System (IEC 134). 

TIP135 TIP136 TIP137 

Collector-base voltage (IE = 0) -Vcso max. 60 80 100 

Collector-emitter voltage (I B = 0) -Vern max. 60 80 100 

Emitter-base voltage (le= 0) -VEBO max. 5 5 5 

Collector current (d.c.) -le max. .8 

Collector current (peak value); tp < 0,3 ms --lcM max. 12 

Base current (d.c.) -Is max. 0,3 

Total power dissipation up to T mb = 25 oc Ptot max. 70 

Total power dissipation in free air Ptot max. 2 

Storage temperature Tstg -65 to+ 150 

Junction temperature Tj max. 150 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 1,79 

From junction to ambient in free air Rthj-a 62,5 

832 October 1985 
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Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off currents 

-Vcs = -Vcsomax: IE= O 

-Vcs = -Vcsomax; IE= O; Tj = 100 °C 

--VcE = -1/2 Vct:omax· ltt - O 

Emitter cut-off current 

-VEB = 5 V; le= 0 

Collector-emitter sustaining voltage 

-le= 30 mA; Is= 0 

D.C. current gain 

-VcE = 4 V; -le= 1 A 

-VcE=4V;-lc=4A 

Base-emitter voltage 

-VcE=4V;-lc=4A 

Collector-emitter saturation voltage 

-le= 4 A; -Is= 16 mA 

-le= 6 A; -Is= 30 mA 

Collector-base capacitance 

·-Vcs=10V;IE=O 

Switching times 

TIP135 
TIP136 
TIP137 

-le= 3 A; -Ison=+ lsoff = 12 mA 

-Vee= 10 v 
turn-on time 

turn-off ti me 

Fig. 3 Switching times test circuit. 

-lcso 

-lcso 

-lcE:U 

-IEBo 

--VcEOsust 
-VcEOsust 
-VcEOsust 

hFE 

hFE 

-VsE 

-VcEsat 

-VcEsat 

Cab 

tan 

tau 

-V 1 M = 1 0 V R 1 = 56 r2 
-Vee= 10V R2=410rl. 

tr= tf = 15 ns 
tp = 10 µs 

+ v88 = 4 v R3 = 560 n 
R4 = 3 r2 

T = 500 µs 

_J 
< 
< 
< 

< 

> 
> 
> 

> 

0,2 

0,5 

5 

60 
80 

100 

500 

TIP135 TIP136 
TIP137 

mA 

mA 

mA 

mA 

v 
v 
v 

1000 to 15 000 

< 

< 
< 

< 

typ. 

typ. 

'r 
90% ----

-18 

10% 

90% 

- le 

10% 

2,5 

2 

3 

200 

0,5 

2,5 

v 

v 
v 

pF 

µs 

µs 

7277491.4 

------ - - 1son 

- 1sotf 

- -Icon 

Fig. 4 Switching times waveforms. 
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TIP136 
TIP137 

100 

-le 
(A) 

10 

0,1 

0,01 

October 1985 

7Z81021 

-lcMmax 
0 =1,01 

F 1Cmax 
~ ~ 

tp 

IS ~ 0,1 ms 

~ 
~TI 

DI' K 
( 1) h b 

'\ lms 

I ~ 
(2) K 

10ms 
I 

I\ 

N d.c. 

TIP135 '°"I 
TIP136-I 
TIP137 

1 10 100 -VcE (V) 

Fig. 5 Safe Operating A Rea; T mb = 25 °c. 

Region of permissible d .c. operation. 
I! Permissible extension for repetitive pulse operation. 
( 1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits (independent of temperature). 



Silicon Darlington power transistors 

7l671S7.1 

100 

Ptot max J\.. 
10/ol 

');: -+-H 
75 

r-++-
I'\-

N -- -

JS: 
) . .j 

50 

I\ 

25 T\: 
-

1\ 

I\ 
50 100 150 

T mb(°C) 

Fig. 6 Power derating curve. 

F== 

10 
10-2 

Tj 

/ 

)7 vr 
125°c 

7_ 

25 ocZ 

10-1 

R~ 
N1 

' 
I 

~ 

J 
10 -le (A) 

f-+---

TIP135 TIP136 
TIP137 

- 1 C H --- -->--1--+-+--+-+-+->--!---l-+-1---­
l A I ~+-+-+--+--+-l-+-+-+-+4-~-l-t--1 

7,5 H-+-+--+--+-+-+-+-+-+v_l+-+--+-+-4 

~1::~ 

~-1--++--+117++--+-+->--1--r-+ 
H-+-+---r+fl+---++--+-r++-j 

2'5 rl----tl----4+-+ __ -__ _t-_+f71i':_r~;_::-j=t1_,+-+---t--

OL-1.--'--£]7-L_L_L_j_L.L_L_L.L_L_J_J 

1 

7Z82163 

--+---

7Z82159 

1,5 2 2,5 
-VBE (VJ 

Fig. 7 Typical values; 
-VcE = 4 V; Tj = 25 oc. 

Fig. 8 Typical d.c. current 
gain at -VcE = 4 V. 

-vcEsat 1------1-:I--+++IIt-tJ:+++------+--+-++-1rrfH+---+-+-~+++<--1-+-r+++++1 
(mVJ f-~f---t-+-+t-!+ft--~+-+--i--l-f+l-l+-~+-+-H-l-+++l--~+-+-1--1--1-H~ 

I TI 1 1 
l041-c- -lc=TA 2A 4A 6A BA 

Fig. 9 Typical collector-emitter 
saturation voltage; Tj = 25 oc. 
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TIP140 TIP141 
TIP142 

SILICON DARLINGTON POWER TRANSISTORS 

N-P-N epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. SOT-93 plastic envelope. P-N-P complements are TIP145, TIP146 
and TIP147. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) Vcso 

Collector-emitter voltage (open base) V CEO 

Collector current (d.c.) le 

Collector current (peak value); tp < 0,3 ms I CM 

Total power dissipation up to T mb = 25 °c Ptot 

D.C. current gain 

VcE=4V;lc=5A 

Collector-emitter saturation voltage 

le= 5 A; Is= 10 mA 

MECHANICAL DATA 

Fig. 1 SOT-93. 

Collector connected 
to mounting base. 

VcEsat 

__ 15,2_ 
max 

-----14-

_._4,25...__ 
4,15 

max. 

max. 

max. 

max. 

max. 

> 

< 

TIP140 TIP141 TIP142 

60 80 100 v 
60 80 100 v 

10 A 

15 A 

125 w 

1000 

2,0 v 

Dimensions in mm 

1
1.-o,4 

-- --1,6 
7Z75220.3 
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TIP140 TIP141 
TIP142 

CIRCUIT DIAGRAM 

RATINGS 

,--·-·-·-·-· 

I 
! R1 R2 
~e445.2¥______ __j 

Fig. 2. 

R1typ.5 kn 
R2 typ. son 

Limiting values in accordance with the Absolute Maximum System (IEC 134). 

838 

Collector-base voltage (IE = 0) 

Collector-emitter voltage (I B = 0) 

Emitter-base voltage (le= 0) 

Collector current (d.c.) 

Collector current (peak value); tp..;;;; 0,3 ms 

Base current (d.c.) 

Total power dissipation up to T mb = 25 oc 

Total power dissipation in free air 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From junction to ambient in free air 

June 1983 

Vcso 
Vern 

VEBO 

le 

ICM 

19 

Ptot 

Ptot 

Tstg 

Tj 

Rthj-mb 

Rthj·a 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

TIP140 TIP141 TIP142 

60 80 100 v 
60 80 100 v 

5 v 
10 A 

15 A 

0,5 A 

125 w 
3,5 w 

-65 to+ 150 oc 

150 oc 

35,7 

K/W 

K/W 



Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off currents 

VcB = VcBOmax; 'E = 0 ICBO 

VcE = 1/2 Vcrnmax; IB = O 'crn 
Emitter cut-off current 

VEB = 5 V; le= 0 IEBO 
Collector-emitter sustaining voltage 

le= 30 mA; IB = 0 TIP140 VcEOsust 
TIP141 VcEOsust 
TIP142 VcEOsust 

D.C. current gain 

VcE=4V;lc=5A hFE 

VcE = 4 V; le= 10 A hFE 
Base-emitter voltage 

VcE=4V;lc=10A VBE 
Collector-emitter ·saturation voltage 

lc=5A;IB=10mA VcEsat 
lc=10A;IB=40mA VcEsat 

Switching times (see Figs 3 and 4) 

le= 10 A; I Bon= -IBoff = 40 mA 

Vee= 3ov 

turn-on time 

turn-off time 

Fig. 3 Switching times test circuit. 

V1M = 33 V 
Vee= 30 v 
VBB = -4,2 V 

R1=56 .Q 
R2=410.Q 
R3=150.Q 
R4=3.Q 

ton 

to ff 

tr= tf = 15 ns 
tp=10µs 
T=500µs 

TIP140 TIP141 
TIP142 

< mA 

< 2 mA 

< 5 mA 

> 60 v 
> 80 v 
> 100 v 

> 1000 

> 500 

< 3 v 

< 2 v 

< 3 v 

typ. 0,9 µs 

typ. 

90% 

la 

11 µs 

10% ---

90% t----1...,~--_-._-_-__ -+-_--- 1con 

le 

10% -- r----- -
... ,..tf t 

..,..ts~ 

• tott I .. 

Fig. 4 Waveforms showing t 0 n; 
ts+ tf = toff· 
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100 

'c 
(A) 

10 

0,1 

0,01 

'CM max 

le max 

I 

1. 10 

ll= 0,01 

~ T" 
n 

..... 
(1) 
~ N 

~ 

(2'~ 
1' 

TIP140 
TIP141 I- H 

~'T 
I-

Fig. 5 Safe Operating ARea; T mb ~ 25 oc. 

I Region of permissible d.c. operation. 

7Z81022 

tp= 

0,1ms 

1ms 

10ms 

d.c. 

100 Vce(V) 

11 Permissible extension for repetitive pulse operation. 
( 1 l Ptot max and Ppeak max lines. 
(2) Second breakdown limits (independent of temperature). 
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Silicon Darlington power transistors TIP140 TIP141 
TIP142 

10 

le 
(A) 

0 
1 

v 
typ.7 

Tl 

17 

Tl 

fl 

v 
1,5 

150 

Ptot 
(WI 

100 

50 

0 

7282768 

f-+-h. 

~ 
% 

~I'\ 
H-H--

~ -~-+-++-

~ 
~ 

0 100 Tmb 1°cJ 200 

Fig_ 6 Power derating curve. 
7Zr'503 

t 

-i--t-t-

2 VBE (VJ 2,5 

VcEsa 

(VJ 
t 

0 

J2 

0 

7Z7'7502 

JL 
P,yp 

10 le (Al 15 

Fig. a 1c11 8 = 250; Ti= 25 oc. 

z 

Fig. 9 Typical values; VcE = 4 V. 
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TIP145 TIP146 
TIP147 

SILICON DARLINGTON POWER TRANSISTORS 

P-N-P epitaxial-base transistors in monolithic Darlington circuit for audio output stages and general 
amplifier and switching applications. SOT-93 plastic envelope. N-P-N complements are TIP140, TIP141 
and TIP142. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 
-Vcso max. 

-VcEO max. 

Collector current (d.c.) -le max. 

Collector current (peak value); tp.;;; 0,3 ms -lcM max. 

Total power dissipation up to Tmb = 25 °c Ptot max. 

D.C. current gain 

-VcE=4V;-lc=5A 

Collector-emitter saturation voltage 

-lc=5A;-1 8 =10mA 

MECHANICAL DATA 

Fig. 1 SOT-93. 

Collector connected 
to mounting base. 

> 

-VcEsat < 

TIP145 

60 

60 

~46 mclx 

21-
-
r-. 
!:-::: 
l:::: 

TIP146 

80 

80 

10 

15 

125 

1000 

2,0 

TIP147 

100 

100 

v 
v 

A 

A 

w 

v 

Dimensions in mm 

... 

t ,; ax 

12,7 

~r 

~1:0,4 .... 
1,6 7Z75220.3 
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TIP145 TIP146 
TIP147 

CIRCUIT DIAGRAM 

,-----------, 
i "f"' 
I i 

i i 
__ J 

RATINGS 

Fig. 2. 

R1 typ. 5 kQ 
R2 typ. 80 Q 

limiting values in accordance with the Absolute Maximum Systern (I EC 134). 

Collector-base voltage (IE= 0) 

Collector-emitter voltage (Is= 0) 

Ernitter-base voltage (le= 0) 

Collector current (d.c.) 

Collector current (peak value); tp "( 0,3 ms 

Base current (d.c.) 

Total power dissipation up to T rnb = 25 °c 

Total power dissipation up to T amb = 25 °c 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From junction to ambient in free air 

844 October 1985 

-Vcso 
-Vern 

-Vrno 
-le 

-lcM 

-Is 

Ptot 

Ptot 

Tstg 

Tj 

Rthj-mb 

Rth j-a 

max. 

max. 

max. 

max. 

rnax. 

max. 

rnax. 

rnax. 

max. 

TIP145 

60 

60 

TIP146 

80 

80 

TIP147 

100 

100 

v 
v 

5 v 
10 A 

15 A 

0,5 A 

125 w 
3,5 w 

-65 to+ 150 oc 

150 oc 

35,7 

K/W 

K/W 



Silicon Darlington power transistors 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off currents 

-Vcs = -Vcsomax; IE= O -lcso 

-VcE = 1/2 VcEOmax; lg= O -lcrn 

Emill~r cuc-orr current 

--Vrn = 5 v; le= o -Imo 

Collector-emitter sustaining voltage 

-le= 30 mA; Is= 0 TIP145 -VcEOsust 
TIP146 -VcEOsust 
TIP147 -VcEOsust 

D.C. current gain 

-VcE=4V;-lc=5A hFE 

-VcE = 4 V; -le= 10 A hFE 

Base-emitter voltage 

-VcE = 4 V; -le= 10 A -VsE 

Collector-emitter saturation voltage 

-·le= 5 A; -Is= 10 mA --VcEsat 

-le= 10A;-lg=40mA -VcEsat 
Switching times (see Figs 3 and 4) 

-le= 10 A; -Ison= lsoff = 40 mA 

-Vee= 30 v 
turn-on ti me tan 
turn-off time ta ff 

Vee 

v~:tnf-;--c=:H-H 
-1 1-•p 1

1 

-T-

7278130 

Fig. 3 Switching times test circuit. 

-V1M=33V 
-Vee= 30 v 

Rl = 56 .Q 
R2=410.Q 
R3=150.Q 
R4 = 3 .Q 

tr= tf = 15 ns 
tp = 10 µs 

v88 = 4,2 v T = 500µs 

TIP145 TIP146 
TIP147 

< 1 mA 

< 2 mA 

< 5 mA 

> 60 v 
> 80 v 
> 100 v 

> 1000 

> 500 

< 3 v 

< 2 v 
< 3 v 

typ. 0,9 µs 

typ. 11 µs 

90% 

10% 

Fig. 4 Switching rimes waveforms. 
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TIP145 TIP146 
TIP147 

-le 
(A) 

1--~-+--+-+-+-++++t--+--lll = 0,0 1 +-1--H---+-+-+-I 
1---lc_M~mi--ax-l--l-+-+-++-1+---~'.i---h,..+•""""'r+lr!-!' tp= 

-lcmax ~ ["i 0,1ms 

10 ~Eam~~~mm~s~ t: ~ ixII 
( 1) rs: [S 

l---+---+--+-+-++++l--+--+J).++---HH11-N1ms-'----'--'-~ 

' I\ 
(2) 10ms 

1---4--1--1--+-~+4--+--+--+-+-ll-+lH'l-d.c. ---+-+-4---l 

TIP145 I 1--J:f 
1----+---+-+-+-+-+-+++--TIP146 T:.j.­

TIP147r 

0,01 .___...J...._J._J.....J...J....L.l..U--..1--L...J...~L..LILJ..1. __ .__...J...._._, 

1 10 100 -VcE (V) 

Fig. 5 Safe Operating ARea; T mb.,;;;; 25 oc. 

I Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 
( 1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits (independent of temperature) 
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Silicon Darlington power transistors TIP145 TIP146 
TIP147 

-le 

IAI 

o 
L 

l."1 

typ lLJ 

JL 

[Z] 

100 t-+-t-1-+-'k!S-+-+-+-+-t-+-+-t-++--+--+--+--+-+-+-+-+ 

>-+-+->-++--+l"-Jr-"l<IS·+-+--+-+-+--+-->-+-+-~+-+--+--+-+< 
~ ++· 

50 

o~~~~~~~~~~ISI~~~~~ 
o 

7Z77497 

:21 

lZ 

JZ: 

100 T mb 1°CI 

Fig. 6 Power derating curve. 

200 

7277498 

H-t-t- t-H-
++-+- --t-H -+--+-+-+-t-++--1 

-VcEsat 1-++--1-++--1-lZll'++-1-++--1--l-l 
IV) 

JLl 

lZ 

- t-t-+- -1-+-+--+-+-+-+·· +-++--
1,5 2 2,5 

-VBE IV) 
10 15 

-le IAI 

Fig. B -1c11 8 = 250; Ti= 25 oc. 

t---~-+--+--+-+-+~H-~-+---+-+_,_,r-H-+1-~--t--t--H 1+ 

IL"':l--~,.d-+-+-+-+-t--t+++--~--t----+-+-+-+--+++~-~---+--+---+4-H-+H 

lQ2'--~-'--'---'-"'--'-~W-~-'--~-"--'-L'-LLL~--'~-'--L-'--L-"-"-W 

10-1 10 -le (A) 102 

Fig. 9 Typical values; -VcE = 4 V. 
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L TIP2955 

SILICON POWER TRANSISTOR 

P-N-P epitaxial-base power transistor in a plastic SOT-93 envelope, for use in audio output stages and 
general amplifier and switching applications. N-P-N complement is TIP3055. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (RsE ~ 100 .\/,) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 °c 
D.C. current gain 

-VcE=4V;-lc=4A 

Collector-emitter saturation voltage 

-lc=4A;-1 8 =0,4A 

Transition frequency 

-VcE = 10 V; -le= 0,5 A; f = 1 MHz 

MECHANICAL DATA 

Fig. 1 SOT-93. 

Collector connected 
to mounting base. 

___ 1s,2 __ 

max 

-14--+ 

...,4,25._ 
4,15 

-Vcso 

-Vern 

-le 

Ptot 

-VcEsat 

_ 1:0,4 
1,6 7Z75l20.3 

max. 100 v 
max. 70 v 
max. 15 A 

max. 100 w 

20- 70 

< 1, 1 v 

> 3 MHz 

Dimensions in mm 
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-T-IP2-955_Jl _______ _ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134). 

Collector-base voltage (IE= O) -Vcso 

Collector-emitter voltage (RBE <;;; 100 n) -VcER 

Collector-emitter voltage (I B = 0) 

Emitter-base voltage (le= 0) 

Collector current (d.c.) 

Base current (d.c.) 

Total power dissipation up to T mb = 25 oc 

Total power dissipation in free air 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From junction to ambient in free air 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector cut-off currents 

-VcE = 100 V; + VBE = 1,5 V 

-VcE=30V;ls=O 

Emitter cut-off current 

-VEs=7V;lc=O 

Collector-emitter sustaining voltage 

-le= 30 mA; Is= 0 

D.C. current gain 

-VcE=4V;-lc'."4A 

-VcE=4V;-lc=10A 

Base-emitter voltage 

-VcE = 4 V;-lc= 4A 

Collector-emitter saturation voltage 

-le= 4 A; -Is= 0,4 A 

-le= 10 A; -Is= 3,3 A 

Small-signal current gain 

-VcE = 10 V; -le= 0,5 A; f = 1 kHz 

Transition frequency 

-VcE = 10V;-lc=0,5A;f= 1 MHz 

850 October 1983 

-VcEO 

-VEBO 

-le 

-Is 

Ptot 

Ptot 

Tstg 

Tj 

Rthj-mb 

Rthj-a 

-le Ex 

-lcEo 

-IEBO 

-VcEOsust 

hFE 

hFE 

-VBE 

-VcEsat 

-VcEsat 

hte 

fT 

max. 100 v 
max. 70 v 
max. 60 v 
max. 7 v 
max. 15 A 

max. 7 A 

max. 100 w 
max. 3,5 w 
-65 to+ 150 oc 

max. 

< 
< 

< 

> 

> 

< 

< 
< 

> 

> 

150 oc 

1,25 K/W 

35,7 K/W 

5 mA 

0,7 mA 

5 mA 

60 v 

20-70 

5 

1,8 v 

1,1 v 
3,0 v 

20 

3 MHz 



Silicon power transistor 

Unclamped inductive load energy 

L = 20 mH; -le= 2,5 A 

Switching times 

-le= 6 A; -Ison= lsoff = 0,6 A; -Vee= 30 v 
turn-on time 

turn-off time 

Fig. 2 Switching times test circuit. 

-Yee 30 v 
-V1M 24 v 
VBB 4V 
Rf' 56 n 
R2 24[2 
R3 10n 
R4 5[2 

tr= tf 15 ns 
tp 10µs 
T 500µs 

E(BR) 

90% 
-19 

l 
< 

typ. 

typ. 

TIP2955 

62,5 mJ 

0,4 µs 

0,7 µs 

7277491.4 

90% ---!-'~_-_-_-_-_+_~·~-Icon 

10 % l---V-l----_-_-_--1---1-i>----

Fig. 3 Switching times waveforms. 
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TIP2955 J 
-le 
(A) 

1-----+---+--+-+-+-+++I- 5=0,1 +--+-+- tp =+----4--+---+-I 
-lcmax 
l-~~~~-1-H++l.---+-....+--+-H 5µs 

10 C==±::::::t=l:±±±i"'t::i:Jf"....~;::::j: n ]\. ~ m 
~:::§; 

..___ _ _.____..___.__._._......_... ( 1 )~ CS 300 µs 

'' (2) l\l\ 
10ms 

l----+---+--+-+++++11---+--+-+-+-td.c.++---+--l--l-4 
"----+---+l-i-l-l-4-i-1---+-1---11-+-l-l-++1-----+--+-+-l 

0,01 L---'-----'---'-'-..L.l.l..W'----'---'--'-....l-L..1...L..U.--J...._-L...1.....J 
1 10 100 -VcE (V) 

Fig. 4 Safe Operating ARea; T mb = 25 °c. 

Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1 l Ptot max and Ppeak max lines. 
(2) Second breakdown limits independent of temperature. 

852 October 1983 



Silicon power transistor 

10' 

I--

hFE 
f---

r-
10' 

LIP2955 
7Z81016 

50 

0 '-----L----'-
0 50 100 150 

Tmb(OC) 

Fig. 5 Power derating curve. 

ti 
-- t----' -

typical 
-t--, I 

T--t-+-.+.. ±:; 

-le IA) 10 

Fig.6 -VcE=4V;Tj=250C 

1 
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L TIP3055 

SILICON POWER TRANSISTOR 

N-P-N epitaxial-base power transistor in a plastic SOT-93 envelope for use in audio output stages and 
general amplifier and switching applications. P-N-P complement is TIP2955. 

QUICK REFERENCE DATA 

Collector-base voltage (open emitter) 

Collector-emitter voltage (RBE < 100 n) 

Collector current (d.c.) 

Total power dissipation up to T mb = 25 oc 

D.C. current gain 

VcE=4V;lc=4A 

Collector-emitter saturation voltage 

lc=4A;l8 =o,4A 

Transition frequency 

VcE = 10 V; le= 0,5 A; f = 1 MHz 

MECHANICAL DATA 

Fig. 1 SOT-93. 

Collector connected 
to mounting base. 

__ 1s,2 __ 

1 
max 

--- 14 ____,.. 
4,25._ 
4,15 

Vcso 

VcER 

le 

Ptot 

hFE 

VcEsat 

fT 

_,...14,61.._ max 

--- 2 1-
·-

t: 
!,.-, 

t 
I 

12,7 
max 

~ 

j.1:0,4 

---------
max. 100 v 
max. 70 v 
max. 15 A 

max. 100 w 

20 to 70 

< 1, 1 v 

> 3 MHz 

Dimensions in mm 

l 
21 

max 

j 

7Z75220.3 
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TIP3055 J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134). 

Collector-base voltage (IE = 0) Vcso max. 100 v 
Collector-emitter voltage (RsE.;;; 100n) VcER max. 70 v 
Collector-emitter voltage (Is"'. 0) VcEO max. 60 v 
Emitter-base voltage (le= O) VEBO max. 7 v 
Collector current (d.c.) le max. 15 A 

Base current (d.c.) Is max. 7 A 

Total power dissipation up to T mb = 25 °c Ptot max. 100 w 
Total power dissipation in free air Ptot max. 3,5 w 
Storage temperature Tstg -65 to+ 150 oc 

Junction temperature Tj max. 150 °c 

THERMAL RESISTANCE 

From junction to mounting base Rthj-mb 1,25 K/W 

From junction to ambient in free air Rthj-a 35,7 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector cut-off currents 

VcE = 100 V;-VsE = 1,5 v lcEX < 5 mA 

VcE = 30 V; Is= 0 lcEO < 0,7 mA 

Emitter cut-off current 

VEB = 7 V; le= 0 IEBO < 5 mA 

Collector-emitter sustaining voltage 

le= 30 mA; Is= 0 VcEOsust > 60 v 
D.C. current gain 

VcE = 4 V; le= 4 A hFE 20 to 70 

VcE=4V;lc=10A hFE > 5 

Base-emitter voltage 

VcE = 4 V; le= 4 A VsE < 1,B V 

Collector-emitter saturation voltage 

le= 4A; Is= 0,4 A VcEsat < 1,1 v 
lc=10A;1 8 =3,3A VcEsat < 3,0 v 

Smal I-signal current gain 

VcE = 10 V; le= 0,5 A;f= 1 kHz hfe > 20 

Transition frequency 

Vci: = 10 V; le= 0,5 A; f = 1 MHz fT > 3 MHz 

856 J""' 19831 



Silicon power transistor 

Unclamped inductive load energy 

L=20mH;le=2,5A 

Switching times (see Figs 2 and 3) 

le= 6 A; !Bon= -!Baff= 0,6 A; Vee= 30 V 

turn-on time 

tum-off rime 

Vee 

V~MJLJL -.-C=::Jh-+J 

~j l-'0 II 

-T-

7278131 

Fig. 2 Switching times test circuit. 

Vee 30 v 
V1M 24 v 
VBB -4V 
R1 56 n 
R2 24i1 
R3 1on 
R4 5Q 
tr= tf = 15 ns 
tp 10µs 
T 500µs 

TIP3055 

E(BR) > 62,5 mJ 

90% 
Is 

10% 

90% 

10% 

t, 
.... l ... ---r 

---

typ, 

typ, 

0,6 µs 

1,0 µs 

7Z77499.5 

1s on 

IT_IBof: 
---h ------ 1con 

I\ 
-- -----+--

.... ._td .... -'1 t 

.... 1 I .. ._.t, --1on .... t ,I .. of. 

Fig. 3 Switching times waveforms. 
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TIP3055 

858 

J 
100 

le 
(A) 

10 

le max 

~ 

f--·--!--+-+-++-H-tt( 1 ~ 300µs 

-
t-· 

~ 1ms 

(2}i\ 
1l 

7Z81023 

f----+--fll-+-i-H-++-~-+--!--!-+v-+d_..1..c.++---+-+-i-t 

!---+---!·--- ··+-l++-l+---!-+-+-H-++f+---t--t-t-1 

0,01 ,L---_/__..L_J.._J_LI-i.J1U.O---'---'--'--'-'-'-',..J..OJ-O---'V-c_E_..._( v""")-' 

Fig. 4 Safe Operating ARea; Tmb = 25 °c. 

Region of permissible d.c. operation. 
11 Permissible extension for repetitive pulse operation. 

( 1) Ptot max and Ppeak max lines. 
(2) Second breakdown limits independent of temperature. 



Silicon power transistor l ....... __ r_1p_3_o_s_s __ 

7281016 

50 100 150 
T mb 1°c1 

Fig. 5 Power derating curve. 

typical 

~.:_t-+-+-+-+-++-++~~1---1---1---l---l-++-l+·~~~-l--l---U"'l-U-! 
f---

1 

le IA) 10 

Fig.6 VcE=4V;Tj=250C. 
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HYBRID MODULES 





OM931 
OM961 

HYBRID INTEGRATED CIRCUIT HI-Fl AUDIO POWER AMPLIFIERS 

The OM931 and OM961 are thin· film hybrid integrated circuit hi-fi audio amplifiers for sinusoidal 
output power up to 60 W. The modules offer maximum design possibilities regarding amplification, 
ripple rejection, stability for complex loads, etc. The amplifiers have built-in short-circuit protection 
(SOAR protected). and are especially designed for low transient and harmonic distortion. All built-in 
resistors are dynamically adjusted for optimum performance over a wide temperature range. 

QUICK REFERENCE DATA 

Sinusoidal output power for dtot < 0,2 % 
f; 20 Hz to 20 kHz 
RL; 4D 
RL; 8 n 

Total harmonic distortion 
P0 ; 1W;f;1 kHz dtot 

OM931 ~ OM961 

> 30 W at ± 23 V > 60 W at ± 31 V 
> 30 W at ± 26 V > 60 W at ± 35 V 

typ. 0.02 I 0,02 % 
------------------··---------···---------

I-- 92 ----------1 
, ________ 82 -------

17 

9 t 
2,54...,._/ i- _ll.-o g 

5,75-- l-11 -

7275804 -~o,5 

Fig. 1 Outline; dimensions in mm. 
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864 

OM961 
OM931 -l· 

-------------
8 1--------------- ----------· ----:1 

I :-------, 1 9 

I 
I 

I 
I 

I 
I 

I 
I 

I 
' 

I 
I 

I 

I I 

I I I I 

I I I I _ _; I 
I 

I 
I 

I 
I 

I 
I 

I 
'2 

3 

4 

' I 

--------------------~=~=--=--_J .J 5 7Z75807.2 

Fig. 2 Circuit diagram. 
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Hybrid audio power amplifiers 

RATINGS 

OM931 
OM961 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Symmetrical supply voltage OM931 Vs max. ±40 v 
OM961 Vs max. ±45 v 

Operating mounting base temperature Tmb max. 95 oc 

Storage temperatlffE Tstg -JU to +100 uc 

CHARACTERISTICS 

Mounted on a heatsink with Rth h-a = 1,4 K/W (OM931) and Rth h-a = 0,8 K/W (OM961); measured 
in the circuit of Fig. 3. 

Symmetrical supply voltage 

Total supply current (zero signal) 

Sinusoidal output power for dtot < 0,2 % 
f = 20 Hz to 20 kHz 
(Federal Trade Commission, U.S.A.) 
RL =4.\l, 
RL = 8 n 

Clipping level at f = 1 kHz; 
RL = 4 n; dtot = 0,7% 

Total harmonic distortion 
P0 = 1 W; f = 1 kHz 

Intermodulation distortion at f1 = 250 Hz 
and f2 = 8 kHz; amplitude ratio 
Vf1/Vf2 = 4/1 

P0 = 1 W 
P0 =rated value 

Input sensitivity for P0 =rated value 

Input impedance 
determined by input circuitry 

Open loop gain 

Closed loop gain 

Frequency response 
P0 =rated value -10 dB (-1 dB) 

Power bandwidth (-3 dB) 

Signal-to-noise ratio (unweighted) 
P0 = 50 mW; wide band 

Signal-to-noise ratio (weighted) 
P0 = 50 mW; A-curve 

D.C. output offset voltage 

Ripple rejection 

Output impedance 

•· P0 is stated as rated value. 

Po 
Po 

Po 

dtot 

dim 
dim 

Vi 

typ. 

typ. 

> 
> 

typ. 

typ. 

typ. 
typ. 

typ. 

01\11931 I OM961 

----T---- i----- --±23 I ±26 ±31 I ±35 \I 

80 100 mA 

30 
30 

I
' 60 - W* 

60 W* 

40 75 w 

0,02 0,02 % 

0,05 0,05 % 
0, 1 0,1 % 

0,7 I I 1,4 v 

Ri typ. 10 kn 

Go typ. 80 dB 

Ge typ. 24 dB 

30 Hz to40 kHz 

fp 20 Hz to40 kHz 

S/N typ. 75 dB 

S/N typ. 87 dB 

Voff typ. ±20 rnV 

RR ;;;,, 65 dB 

Ro typ. o,05 n 
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OM931 
OM961 

APPLICATION INFORMATION 

R4 

C9 
V;-1 + 

C3 

R5 

+ 

R7 

3;4 

C6~ L 

RS 

~ 

to other 
channel 7Z75806 

Fig. 3 Example of an amplifier with external components. 

List of components: 

R1 = 10 k.11 (0,25 W) 
R2 = 4, 7 k.11 (0,25 W) 
R3 = 300 .11 (0,25 W) 
R4 = 680 .11 (0,25 W) 
R5 = 10 k.11 (0,25 W) 
R6= 22 .11 (0,5 W) 
R7 = 2,2 .11 (0,25 W) 
R8 = 10 .11 (0,5 W) 

866 August 1978 

Cl = 47 µF (10 V) 
C2 = 270 pF (10%) 
C3 = 120 pF (10%) 
C4= 100µF 
C5 = 470µF 
C6= 100nF 
C7 = 10 µF (63 V) 
CB= 10µF(63V) 
C9 = 1 µF (63 V) 

L= 4µH 

RL 



Hybrid audio power amplifiers OM931 
OM961 

MOUNTING RECOMMENDATIONS 

The modules are delivered with leads in SIL (single in-line) but leads may also be bent to DI L (dual in­
line). 

7Z75803 

a 

-t 
a 

b 

power module 

Fig. 4: 
a. Single in-line (SIL) leads. 
b. Dual in-line (DI L) leads. 

Thermal resistance values from 
heatsink to ambient for various 
heatsink lengths (a): 

[ component side Rth h-a = 1,4 K/W: a= 50 mm 
Rth h-a = 1,0 K/W: a= 75 mm 
Rth h-a = 0,8 K/W: a = 90 mm -· L..__..f--!....lc======:;i_ printed-circuit 

heats ink board 

side view 

----------- 190,5 ----------

-t 
50 

L :z L...J L....J ._ ........ ._ ........ .__ ....................... .__ ........ .__ ........ .__ ~ 5 

7 ' -':J- power module t 
heatsink 
(e.g. series K L-139 
Seifert Electronic) 

top view 

--t- printed-circuit 
board 

7Z75805 

Fig. 5 Example of a heatsink to be used for the module; dimensions in mm. 
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OM931 
OM961 

PRINTED-CIRCUIT BOARDS for OM931 and OM961 

Fig. 6 Component side of SIL-version showing component layout. 

7275800 

Fig. 7 Component side of DI L-version; for component layout see Fig. 6. 
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Hybrid audio power ampliiiers 

Fig. 8 Track side of SIL-version. 

Fig. 9 Track side of DI L-version. 

OM931 
OM961 

Dimensions in mm 

-I 

51 

7275801 

51 

7275802 

l August 1978 869 
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ACCESSORIES 

TYPE NUMBER SURVEY ACCESSORIES 

type number description envelope 

56201d mica washer (up to 500 V) T0-3 

56201j insulating bushes (up to 500 V) T0-3 

56261a insulating bushes (up to 500 V) T0-3 

56326 metal washer T0-126 

56339 mica washer (500 to 2000 V) T0-3 

56352 insulating mounting support T0-3 

56353 spring clip T0-126/SOT-82 
56354 mica insulator T0-126/SOT-82 
56359b mica washer (up to 1000 V) T0-220 

56359c insulating bush (up to 800 V) T0-220 

56359d rectangular insulating bush (up to 1000 V) T0-220 

56360a rectangular washer (brass) T0-220 
56363 spring clip (direct mounting) T0-220 

56364 spring clip (insulated mounting) T0-220 

56367 alumina insulator (up to 2000 V) T0-220 

56368a mica insulator (up to 800 V) SOT-93 

56368b insulating bush (up to 800 V) SOT-93 

56369 mica insulator (up to 2 kV) T0-220 

56378 mica insulator (up to 1500 V) SOT-93 

56379 spring clip SOT-93 

56387a mica insulator (up to 300 V) T0-126 

56387b insulating bush (up to 300 V) T0-126 
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ACCESSORIES 

SELECTION GUIDE 

CLIP MOUNTING 

direct mounting 
envelope 

clip mica 

T0-126 56353 56354 
(SOT-32) 

SOT-82 56353 56354 

T0-220 56363 56369 or 
(SOT-78) 

SOT-93 56379 56378 

SCREW MOUNTING 

direct mounting 
envelope 

metal washer 
mounting 

mica washer 
material 

T0-126 
(SOT-32) 56326 M3 
up to 300 V 56387a 

T0-220 
(SOT-78) 56360a M3 
up to 800 V 56359b 
up to 1000 V 56359b 

SOT-93 - M4 56368a 

T0-3 - M4 
(SOT-3) 
up to 500 V 56201d 

up to 2000 V 56339 

The accessories mentioned can be supplied on request. 

See also chapter Mounting Instructions. 

insulated mounting 

alumina clip 

56353 

56353 

56367 56364 

56379 

insulated mounting 

insul. bush metal washer 
mounting 
material 

56387b 56326 M2,5 

56359c 56360a M3 
56359d 56360a M3 

56368b M3 

56201j or M3 
56261a 
56352 M3 
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ACCESSORIES 

Mounting T0-126 and SOT-82 envelopes. 

56353 CLIP 
for T0-126 and SOT-82 envelopes 

MECHANICAL DATA 

Material: high carbon spring steel 

r---
4,83 l-~1----
+ 2,03 --t-

t 
4,45 

~ 
f 

4,83 

__ j 

--..I 2 28 -------· 11 68 ---' ' 

Spring clip suitable for heatsink of 1,5 to 2 mm. 

56354 MICA INSULATOR 
for T0-126 and SOT-82 envelopes 

MECHANICAL DATA 

0,06±0,02 -r-
-1 

14 

7269103.1 

874 August 1983 

Dimensions in mm 

_J 3,18 1_ 
7Z69101 

Dimensions in mm 



Mounting of T0-126 envelopes 

56326 WASHER 
for direct mounting nf T0-126 envelopes 

MECHANICAL DATA 

Material: brass, nickel plated 

56387a 

' 101 @ __ 1,6 

-..13,1 I..,_ ms!, 

MICA WASHER 

ACCESSORIES 

Dimensions in mm 

for insulated screw mounting of T0-126 envelopes (up to 300 V) 

MECHANICAL DATA 

_/ 3 [_ 

+ 0,06 
+ ! 0,02 

7Z83856.1 

Dimensions in mm 
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ACCESSORIES 

Mounting of T0-126 envelopes 

56387b INSULATING BUSH 
for insulated screw mounting of T0-126 envelopes (up to 300 V) 

MECHANICAL DATA 

Material: polyester 

TEMPERATURE 

Maximum permissible temperature 

876 August 1983 

Dimensions in mm 

1-a,1- 7283857.1 

T max 150 °c 



56360a RECTANGULAR WASHER 
For direct and insulated mounting. 

MECHANICAL DATA 

Material: brass; nickel plated. 

56363 
For direct mounting. 

MECHANICAL DATA 

t 
I $ 10 

L_ 
1--s,a J 72 7 311+, 

SPRING CLIP 

Material: stainless steel; for mounting on heatsink of 1.0 to 2.0 mm. 

Recommended force 
of clip on device 
is 20 N (2 kgf). 

56364 
For insulated mounting. 

MECHANICAL DATA 

SPRING CLIP 

Material: stainless steel; for mounting on heatsink of 1.0 to 1.5 mm. 

Recommended force 
of clip on device 
is 20 N (2 kgf). 

l 
j 

--, 
3.5 

-t 
4.5 

__J 
_.J 3.5 ~ 

ACCESSORIES 
for T0-220 

Dimensions in mm 

Dimensions in mm 

Dimensions in mm 

To be used in 
conjunction with 
insulators 56367 
or56369 
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ACCESSORIES 
for T0-220 

56367 ALUMINA INSULATOR 

For insulated clip mounting up to 2 kV. 

MECHANICAL DATA 

Material: 96-alumina. 

l 
21 

j 

0,25 -r 

Dimensions in mm 

*Because alumina is brittle, extreme care must be taken when mounting devices not to crack the 
alumina, particularly when used without heatsink compound. 

56369 MICA INSULATOR 

For insulated clip mounting up to 2 kV. 

MECHANICAL DATA 

l 
21 

j 

878 April 1984 

1--1s--1 
0.10 
0.05 -r-

M1458 

Dimensions in mm 



ACCESSORIES 

Mounting T0-220 envelopes 

56359b MICA WASHER 

for T0-220 envelopes (up to 1000 V) 

Dimensions in mm 

3,6± 0,05 0,06± 0,02 -- -- -r 
1 

t 
6 

.'------+--- --$--
19 

j 
7273142.2 l-1s-l 

56360a RECTANGULAR WASHER 

for direct and insulated mounting of T0-220 envelopes 

MECHANICAL DATA -.I 3,1 14- -1 2 1- Dimensions in mm 

Material: brass; nickel plated. 

I I ~ 10 $ 
i~--

l•-5,BJ 7Z 73141 
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ACCESSORIES 

Mounting T0-220 envelopes 

56359c 

MECHANICAL DATA 

Material: polyester 

TEMPERATURE 

Maximum permissible 
temperature 

INSULATING BUSH 

for T0-220 envelopes (up to 800 V) 

T max= 150 °c 

0 3,5 .....-lmaxl.._ 

,+ g 
+ l.--01-I 

7273143.1 

56359d RECTANGULAR INSULATING BUSH 

MECHANICAL DATA 

TEMPERATURE 

Maximum permissible 
temperature 

880 August 1983 

for T0-220 envelopes (up to 1000 V) 

T max= 150 °c 

Dimensions in mm 

Dimensions in mm 



Clip mounting of SOT-93 envelopes 

56378 MICA INSULATOR 
for SOT-93 clip mounting (up to 1500 V) 

MECHANICAL DATA 

25-

28 

I 
--------- _____ __] 

56379 SPRll\!G 
for direct and insulated 

MECHANICAL DATA 

Material: 
CrNi steel N LN-939; 
thickness 0,4 ± 0,04. 

r 
i_s-
• _j__ 

-------30-

Dimensions in mm 

t 
I 

8 

J 
4 

I. 6.sJ 
?Z?Ss:,01 
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ACCESSORIES l ________________ _ 
Screw mounting of SOT-93 envelopes 

56368a MICA INSULATOR 

for insulated screw mounting of SOT-93 envelopes (up to 800 V) 

MECHANICAL DATA 

56368b 

4±0,05 

t 1 
28 

l--1_--25==:1 
lJ 

7Z75330.1 

+ 0,06 
t±0,02 

INSULATING BUSH 

Dimensions in mm 

for insulated screw mounting of SOT-93 envelopes (up to 800 V) 

MECHANICAL DATA 

Material: polyester 

TEMPERATURE 

Maximum permissible temperature 
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_.
1 

f/.13,85 r ±0,05 

Dimensions in mm 

t 
3,8 

_j 



Mounting T0-3 envelopes 

56201d MICA WASHER 

Mica washer for up to 500 V insulation of T0-3 envelopes. 

MECHANICAL DATA 

10,9 

• 

56201j 

---30,1---•1 

J 
4,25 30 

I j 

==========_J 0,06 
7Z75444.1 t ±0,02 

2 INSULATING BUSHES 

Two insulating bushes for up to 500 V insulation of T0-3 envelopes. 

MECHANICAL DATA 

material: polyester 

-103,81-

g 5:0 

1-06,5---1 

TEMPERATURE 

Maximum permissible temperature 

... 103.1r 

3,5 
_ _j il --. 

7Z75l.48 

ACCESSORIES 

Dimensions in mm 

Dimensions in mm 

T max= 150 °c 
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ACCESSORIES 

Mounting T0-3 envelopes 

56261a 2 INSULATING BUSHES 

Two insulating bushes for up to 500 V insulation of T0-3 envelopes. 

MECHANICAL DATA 

Material: polyester 

TEMPERATURE 

Maximum permissible temperature 

56339 MICA WASHER 

Dimensions in mm 

T max= 150 °c 

Mica washer for 500 to 2000 V insulation of T0-3 envelopes, for which it should be combined with 
mounting support 56352. 

MECHANICAL DATA Dimensions in mm 

·------ 46 ______ , 
, ______ 30,1-----1~1 

-1s,9-

t 
-1 

32 

j 
--2-

7270265.1 
! 0,075:!: 0,025 
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ACCESSORIES 

Mounting T0-3 envelopes 

56352 MOUNTING SUPPORT 

Mounting support for 500 to 2000 V insulation of T0-3 envelopes, for which it shoulu L>e combined 
with mica washer 56339. 

MECHANICAL DATA 

Material: polyester 

..... 
1 

r•4,as 

ii li 3'9 

lf". ~ t 
3 • I OOJ 

..... I · I._ t 1,5 

.04,85 

-2-
• 

t I 
10,9 21 

+ 
l 

_____ 1 7Z70266.1 

TEMPERATURE 

Maximum permissible temperature 

Dimensions in mm 

• •--::4 
t 

2,3 
t 

Tmax = 125 °c 
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INTRODUCTION 

General note on flat heatsinks 

All information on thermal resistances of the accessories combined with flat heatsinks is valid for 
square heatsinks of 1,5 mm blackened aluminium. 

For a few variations the thermal resistance may be derived as fol lows: 

• Rectangular heatsinks (sides a and 2a) 
When mounted with long side horizontal, multiply by 0,95. 
When mounted with short side horizontal, multiply by 1, 10. 

• Unblackened or thinner heatsinks 
Multiply by the factor given in Fig. 1 as a function of the heatsink size A. 

7Z785BO 

i..I 

.I-" 1.4 l-++-!+H-+-!+H--H++-t--HH-tt-t-ll-H-1.;'HTr 
p 

B 

1,3 1-++-+++-+-f-+-H-+-+-++-t-t-+-t-t-+-+--t-t--t-t--Hr-JZ!hl"-!l.2 
171 

1,2 H-+- ( 2) ~J.-=1.i-_+--l-++-l-+-+-++-1-+-HH-+-t-t-t-+-HH-ti 

lL...l....L..J....JL...L..J....1-J.....J.__.L...J.--'-.L.-L-'-..J...-JL...J.....l-'-1...1.... ....... _._..._._.__._. 

0 10 20 30 
A (cm 2 ) one side 

Fig. 1 Multiplication factor (B) as a function of heatsink area (A). 
( 1) 1 mm blackened aluminium. 
(2) 1,5 mm unblackened aluminium. 
(3) 1 mm unblackened aluminium. 
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MOUNTING 
INSTRUCTIONS 

T0-3 

MOUNTING INSTRUCTIONS FOR T0-3 ENVELOPES 

GENERAL DATA AND INSTRUCTIONS 

Instructions for direct mounting. 

Mounting instructions for up to 500 V insulation. 
Using insulating bushes 56201j or 56261a and mica washer 56201d. 

Mounting instructions for 500 to 2000 V insulation. 
Using mounting support 56352 and mica washer 56339. 

Heatsink requirements 

Flatness in the mounting area: 0,05 mm per 40 mm 

Mounting holes must be deburred. 

Mounting torques· 

Minimum torque (for good heat transfer) 

Maximum torque (to avoid damaging the transistor) 

0,4 Nm (4 kgcm) 

0,6 Nm (6 kgcm) 

N.B.: When the driven nut or screw is in direct contact with a toothed lock washer (e.g. Fig. 10), the 
torques are as follows: 

Minimum torque 0,55 Nm (5,5 kgcm) 

Maximum torque 0,8 Nm (8 kgcrn) 

Thermal data 

The thermal resistance from mounting base to heatsink ( Rth mb·h) can be reduced by applying a heat 
conducting compound between transistor and heatsink. For insulated mounting the compound should 
be applied to the bottom of both device and insulator. 

From mounting base to heatsink 
without heatsink compound 

with heatsink compound 

. *Insulated mounting 
Direct mounting 500 V mica t2000 V mica 

Rth mb·h 0,6 1,0 1,25 

Rth mb-h 0, 1 I 0,3 0,5 

K/W 

K/W 
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T0-3 

MOUNTING l 
INSTRUCTIONS 

..._~~~~~~~~~~~~~~~~~~~~~~~~~~ 

INSTRUCTIONS FOR DIRECT MOUNTING 

The transistors should be mounted with M4 screws, see Figs 1 and 2. Minimum heatsink thickness (for 
good heat transfer) 1,5 mrn. Hole pattern: Fig. 3. 
A heatsink with tapped holes or insert nuts can also be used, but a torque washer is necessary between 
metal washer and transistor. See Fig. 4. 

CD M4 

' 

I 
I 

I 
1,5 + 

® min+ 
tZZJ j ezzzzzazzzzzzzzzza I PZZJ 

t?ZJ I ezzzzzzzpzzzzzzzza 

(J) 

® 
(J) 

® 
@) M4 

Legend 

(1) =screw 
(2) =T0-3 
(4) =mica 
(5) = heatsink 
(6) = insulating bush 
(7) = metal washer 
(8) = soldering tag 
(9) = lock washer 

(10) =nut 
( 11 ) = tapped hole 
( 12) = insert nut 
Dimensions in mm 

890 April 1981 

+ 
7Z7038~ 

7Z70361 

Figs 1 and 2. Direct mounting with nuts. 

I 

I Y?Zl 



Mounting instructions for T0-3 envelopes J 
----

5,0±0,1 

-1. 1· w -~---~-----t 
- -+- --- - -$- 10,9±0.1 

/+..... ' • -tv- -- ----- ---r--· 
1 ... 169+01-··/ 

301+01---·----.. "7.7u37'0 

Fig. 3 Hole pattern for direct mounting with nuts. 

CD M4 w w 
CD ==r= =j= 
® <===cc·=-=-{--"' 

I 0 cc"j==o 

® + + 
@ ~ ~ I 

I 

~' 
® r 
Fig. 4 Direct mounting with tapped holes or insert nuts. 

MOUNTING 
INSTRUCTIONS 

T0-3 



MOUNTING 
INSTRUCTIONS 

T0-3 

892 

MOUNTING INSTRUCTIONS FOR UP TO 500 V INSULATION 

Using insulating bushes 56201j and mica washer 56201d 

For the component arrangement with minimum heatsink thickness see Figs 5 and 6. For hole pattern 
and shape of holes see Figs 7 and 8. 

Using insulating bush 56261a and mica washer 56201d 

For an arrangement with M3 screws and nuts see Fig. 9, mounting holes are given in Figs 7 and 8. 
The accessories can also be used in combination with M3 screws and heatsinks provided with tapped 
holes or insert nuts. Lock washers are necessary between screw-head and metal washer, see Fig. 10. 
For an assembly drawing with tapped holes see Fig. 11, with insert nuts see Fig. 12. 

0 

® 56201d 

® ~///////~ 
®ss201j ~ Jtl 

I 

0) + I 
® ' 

0) =+= =I= 
® + + 
@) M3 $ 7270383.3$ 

a:jlJ 
+ 

' 

I 

$ 

+ 
I 

v;$vaw//ffe///~ 

J11 JtL 
=+= 

I 

==-4= ~ 

i ,,,.1 
Figs 5 and 6. Insulated mounting (500 V) with 56201j and 56201d. Heatsink thickness: 1,5 to 2,5 mm. 

5,0±0,1 

-1 1-
• o/- ' t 

·~ -¢-----_! '°'i'°' 
l--159+01-[ 

, ___ 30,1 ±0,1 ~ 7270377 

Fig. 7 Hole pattern for 500 V 
insulation, nut fastening. 

For legend see page 890. 

April 1981 

Fig. 8 Shape of hole for 500 V 
insulation, nut fastening. 



Mounting instructions for T0-3 envelopes 

Q) M3 

' (!) IM31 =!=> 
I 

@ 56261a 1]f 
0) or@* ===t= 

(~"" ~ 
® 56201d 

® 
0)iM3) 

@) M3 

-i-

crtTI 7Z70385_3 

Fig_ 9 l11sulated mounting 
(500 V) with nuts. 

56261a 

56201d ®--
®--------

@M3-

G) M3 

@ IM3) 

(j) (M3) 

® 56261a 

MOUNTING 
INSTRUCTIONS 

T0-3 

1tr 
(f) or@* ===*1 == 

IM41 

~ 
@ 56201d 

®+@ ~ 
t . 
~~-~ 

• I 7Z'JQ3$6.) 

Fig. 10 Insulated mounting (500 V) 
with tapped holes or insert nuts. 

/ / 

_., 04±0,1 ~ 

_,,,__ 0 6 s +0,2 --...I 7270387.3 . 0 

Fig. 11 Assembly (partial) for Fig. 10 - tapped holes. 
Q minimum 2,5 mm. 

For legend see page 890. 

* Thickness approximately 0,6 mm, outer diameter 7,5 mm. 



MOUNTING 
INSTRUCTIONS 

T0-3 

56261a 

0,6min 

+ 

Fig. 12 Assembly (partial) for Fig. 10- insert nuts Q minimum 2,5·mm. 

For legend see page 890. Dimensions in mm 

• Thickness approximately 0,6 mm, outer diameter 7,5 mm. 
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Mounting instructions for T0-3 envelopes _J 
---

MOUNTING INSTRUCTIONS FOR 500VT02000V INSULATION 

Using mounting support 56352 and mica washer 56339 

MOUNTING 
INSTRUCTIONS 

T0-3 

The transistor should be mounted with M3 screws. For component arrangement see Figs 13 and 14. 
For hole pattern see Fig. 15. Thickness of heatsink 2,5 mm to 3 mm. 

CD M3 

0 

® 56339 

® 

56352 

CD 
® 
CD 
® 
@) M3 

~ 
-+ 

For legend see page 890. 

$ 
=t~ 

I [ l ; I 

Figs 13 and 14. Insulated mounting {500 V-2000 V). 

5,0±0,1 

--1 . 1-, ' _, _____ , --

7,5±0,1 -m __ --c--- _---SE- 10,9~0,1 
-----W th + t ' w----- ' -------

i---16,9±0,1---I 

-+-·----30,1±:0,1 "--·1 7?71J37fl 

Fig. 15 Hole pattern for Figs 13 and 14. 
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MOUNTING 
INSTRUCTIONS 
T0-126/SOT -82 

MOUNTING INSTRUCTIONS 

FOR T0-126 AND SOT-82 ENVELOPES 

GENERAL DATA AND INSTRUCTIONS 

General rules 

1. First fasten the devices to the heatsink before soldering the leads. 
2. Avoid axial stress to the leads. 
3. Keep mounting tool (e.g. screwdriver) clear of the plastic body. 

Heatsink requirements 

Minimum thickness: 2 mm. 
Flatness in the mounting area: 0,02 mm maximum per 10 mm. 
Mounting holes must be deburred and should also be perpendicular to the plane of the heatsink, within 
10° tolerance for M2,5 thread and within 2° tolerance for M3 thread. If the hole in the heatsink is 
threaded, it should be counter-sunk and free of burrs. 

Heatsink compound 

Values of the thermal resistance from mounting base to heatsink (Rth mb·h) given for mounting with 
heatsink compound refer to the use of a metallic oxide-loaded compound. Ordinary silicone grease is 
not recommended. 

For insulated mounting, the compound should be applied to the bottom of both device and insulator. 

Mounting methods for power transistors 

1. Clip mounting (T0-126 and SOT-82) 

Mounting by means of spring clip offers: 

a. A good thermal contact under the crystal area. 
b. Safe insulation for mains and high voltage operation 

2. M2,5 and M3 screw mounting. (T0-126 only). 

The spacing washer should be inserted between screw head and body. 

Mounting torque for screw mounting: 
Minimum torque (for good heat transfer) 
Maximum torque (to avoid damaging the device) 

0,4 Nm (4 kgcm) 
0,6 Nm (6 kgcm} 

N.B. when the driven nut or screw is in direct contact with a toothed lock washer the torques are 
as follows: 

Minimum torque (for good heat transfer} 
Maximum torque (to avoid damaging the device) 

3. Body mounting (SOT-82). 

0,55 Nm (5,5 kgcm) 
0,80 Nm (8,0 kgcm) 

A SOT-82 envelope can be adhesive mounted or soldered into a hybrid circuit. 
For soldering a copper plate or an anodized aluminium plate with copper layer is recommended. 
When adhesive mounting is applied also a ceramic substrate may be used. 
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MOUNTING 
INSTRUCTIONS 
T0-126/SOT-82 

898 

Thermal data 

From mounting base to heatsink Rth mb-h (K/W) 

clip mounting 
direct insulated 

screw mounting 
direct insulated 

T0-126, with heatsink compound 
T0-126, without heatsink compound 

SOT-82, with heatsink compound 
SOT-82, without heatsink compound 

Lead bending 

1,0 
3,0 

0,4 
2,0 

3,0 
6,0 

2,0 
5,0 

Maximum permissible tensile force on the body, for 5 seconds is 20 N (2 kgf). 

0,5 
1,0 

3,0 
6,0 

The leads can be bent through goo maximum, twisted or straightened. To keep forces within the above­
mentioned limits, the leads are generally clamped near the body, using pliers. The leads should neither 
be bent nor twisted less than 2,4 mm from the body. 

Lead soldering 

For devices with a maximum junction temperature.;; 150 °c. 

a. Dip or wave soldering 
Temperature..;;; 260 oc at a distance from the body> 5 mm and for a total contact time with 
soldering bath or waves< 7 s. 

b. Hand soldering 
Temperature at a distance from the body> 3 mm for a total contact time< 5 sis< 275 oc or 
< 250 oc for a total contact time of< 10 s. 

The body of the device must be kept clear of anything with a temperature> 200 oc. 
Avoid any force on body and leads during or after soldering; do not correct the position of the device 
or of its leads after soldering. 

Mounting base soldering 

Recommended metal-alloy of solder paste (85% metal weight) 
62 Sm/36 Pb/2 Ag or 60 Sn/40 Pb. 
Maximum soldering temperature..;;; 200 oc (tab-temperature). 
Soldering cycle duration including pre-heating.;; 30 sec. 

For good soldering and avoiding damage to the encapsulation pre-heating is recommended to a 
temperature.;; 165 oc at a duration..;;; 10 s. 
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Mounting instructions for T0-126 and SOT-82 envelopes 

MOUNTING 
INSTRUCTIONS 
T0-126/SOT-82 

INSTRUCTIONS FOR CLIP MOUNTING 

Direct mounting with clip 56353 

1. Place the device on the heatsink, applying heatsink compound to the mounting base. 

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° to 
300 to the vertical (see Figs 1 and 2). 

3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body (see Fig. 3). 

1--- = ----1· --- = ---1 

i r--+---~I i ---0 ... ~r--.. ,,.- B t - - t--t + T --)-(--+- - -- - ~;~ 
~· '.._J__..,· ' ' • 

'· '· I ' I --,---r-- j I I 

_,.[ 1,6 i.--~--·----11,5 -~=-·-_, __ ______.. 1,~ -
1,4 11.0 min 

Fig. 1 Heatsink requirements. Fig. 2 Mounting 
spring clip. 

Insulated mounting with clip 56353 and mica 56354 (up to 1000 V insulation) 

Fig. 3 Position of 
transistor (top view). 

1. Place the device with the insulator on the heatsink, applying heatsink compound to the bottom of 
both device and insulator. 

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 100 to 
300 to the vertical (see Figs 4 and 5). 

3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body (Fig. 6). Ensure that the device is centred on the 
mica insulator to prevent creepage. 

1·-t-=--r-~.;-1 _ 
D ' ·'1~. .~ -B t - 1--++t+\-+ -- . f~ 

~· ·+· '' • 
'I I ~---i---- I I ,---

-+- 1.6 · 11.s _~=:-__:___ 18 I_ 
1,4 11,0 

Fig. 4 Heatsink requirements. Fig. 5 Mounting. 
(1) spring clip 56353. 
(2) insulator 56354. 

Fig. 6 Position of 
transistor (top view). 
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MOUNTING 
INSTRUCTIONS 
T0-126/SOT -82 

900 

INSTRUCTIONS FOR SCREW MOUNTING 

Direct mounting with screw and spacing washer 

w M3bolt 

~ 56326 

===:::dC:rpJ rn-125 

f?Z?//ZJ j VC4Z?J heatsink 

lock washer 

nut 
7Z6'::398 

Fig. 7 Assembly through heatsink with nut . 

• i M3 bolt 

w 
' 

~ 56326 

i========:c:d1:j"-:JlTJ T0-126 

f?ZW/J ! P222223 heatsink 

Fig. 9 Assembly into tapped heatsink. 

April 1981 

Dimensions in mm 

• 1,5 
min 

t 
7Z7B7661 

Fig. 8 Heatsink requirements. 

Fig. 10 Heatsink requirements. 



Mounting instructions for T0-126 and SOT-82 envelopes 

MOUNTING 
INSTRUCTIONS 
T0-126/SOT -82 

INSTRUCTIONS FOR SCREW MOUNTING 

Insulated mounting with 56326, 56387a and 56387b (up to 300 V) 

--1,0'3,5max1•·-

I · . t 
- i wa---~~ 

__ I 91 ~"~ I... """'·' t 

Fig. 15 Assembly through heatsink with nut. Fig. 16 Heatsink requirements . 

• 

Fig. 17 Assembly with tapped heatsink. Fig. 18 Heatsink requirements. 

Legend 

1 M2,5 screw 4 mica washer 56387 a 
2 metal washer 56326 5 lock washer 
3 insulating bush 56387b 6 M2,5 nut 
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MOUNTING 

INSTRUCTIONS 

T0-220/SOT-186 

MOUNTING INSTRUCTIONS FOR T0-220 AND SOT-186 
ENVELOPES 

GENERAL DATA AND INSTRUCTIONS 

General rules 

1. First fasten the device to the heatsink before soldering the leads. 
2. Avoid axial stress to the leads. 
3. Keep mounting tool (e.g. screwdriver) clear of the plastic body. 
4. The rectangular washer may only touch the plastic part of the body; it should not exert any force on 

that part (screw mounting). 

Heatsink requirements 

Flatness in the mounting area: 0,02 mm maximum per 10 mm. 
Mounting holes must be deburred, see further mounting instructions. 

Heatsink compound 

Values of the thermal resistance from mounting base to heatsink ( Rth mb-hl given for mounting with 
heatsink compound refer to the use of a metallic oxide-loaded compound. Ordinary silicone grease is 
not recommended. 

For insulated mounting, the compound should be applied to the bottom of both device and insulator. 

Mounting methods for power transistors 

1. Clip mounting 

Mounting with a spring clip gives: 

a. A good thermal contact under the crystal area, and slightly lower Rth mb-h values than screw 
mounting. 

b. Safe insulation for mains operation. 

2. M3 screw mounting 

It is recommended that the rectangular spacing washer is inserted between screw head and mounting 
tab. 

Mounting torque for screw mounting: 

(For thread-forming screws these are final values. Do not use self-tapping screws.) 

Minimum torque (for good heat transfer) 0,55 Nm (5,5 kgcm) 
Maximum torque (to avoid damaging the device) 0,80 Nm (8,0 kgcm) 

N.B.: When a nut or screw is not driven direct against a curved spring washer or lock washer (not for 
thread-forming screw), the torques are as follows: 

Minimum torque (tor good heat transfer) 
Maximum torque (to avoid damaging the device) 

N. B.: Data on accessories are given in separate data sheets. 

0,4 Nm (4 kgcm) 
0,6 Nm (6 kgcm) 
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MOUNTING 

INSTRUCTIONS 

T0-220/SOT-186 

3. Rivet mounting non-insulated 

The device should not be pop-rivetted to the heatsink. However, it is permissible to press-rivet pro­
viding that eyelet rivets of soft material are used, and the press forces are slowly and carefully con­
trolled so as to avoid shock and deformation of either heatsink or mounting tab. 

Thermal data clip screw 

From mounting base to heatsink 
mounting mounting 

with heatsink compound, direct mounting Rth mb-h 0,3 0,5 K/W 

without heatsink compound, direct mounting Rth mb-h 1,4 1,4 K/W 

with heatsink compound and 0, 1 mm 
maximum mica washer Rth mb-h 2,2 K/W 

with heatsink compound and 0,25 mm 
maximum alumina insulator Rth mb-h 0,8 K/W 

with heatsink compound and 0,05 mm mica washer 
insulated up to 500 V Rth mb-h 1,4 K/W 
insulated up to 800 V/1000 V Rth mb-h 1,6 K/W 

without heatsink compound and 0,05 mm mica washer 
insulated up to 500 V Rth mb-h 3,0 K/W 
insulated up to 800 V/1000 V Rth mb·h 4,5 K/W 

Lead bending 

Maximum permissible tensile force on the body, for 5 seconds is 20 N (2 kgf). 

The leads can be bent through 900 maximum, twisted or straightened. To keep forces within the above­
rnentioned limits, the leads are generally clamped near the body, using pliers. The leads should neither 
be bent nor twisted less than 2,4 mm from the body. 

Soldering 

Lead soldering temperature at> 3 mm from the body; tsld < 5 s: 

Devices with Tj max<;;; 175 °c, soldering temperature Tsld max = 275 °c. 
Devices with Tj max<;;; 110 °c, soldering temperature Tsld max= 240 oc. 

Avoid any force on body and leads during or after soldering: do not correct the position of the device 
or of its leads after soldering. 

It is not permitted to solder the metal tab of the device to a heats ink, otherwise its junction temperature 
rating will be exceeded. 

Mounting base soldering 

Recommended metal-alloy of solder paste (85% metal weight) 
62 Sm/36 Pb/2 Ag or 60 Sn/40 Pb. 
Maximum soldering temperature<;;; 200 °c (tab-temperature). 
Soldering cycle duration including pre-heating<;;; 30 sec. 

For good soldering and avoiding damage to the encapsulation pre-heating is recommended to a 
temperature<;;; 165 oc at a duration<;;; 10 s. 
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INSTRUCTIONS FOR CLIP MOUNTING 

Direct mounting with clip 56363 

MOUNTING 

INSTRUCTIONS 

T0-220/SOT-186 

1. Apply heatsink compound to the mounting base, then place the transistor on the heatsink. 

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 100 to 
300 to the vertical (see Figs 1 and 2). 

3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body, not on the tab (see Fig. 2a). 

' D D-40 
__ 3'.B 

1,6_J \_12,oJ l.}8min 
1,4 11,5 . 

Fig. 1 Heatsink requirements. 

Insulated mounting with clip 56364 

--- JD I ,/ 

1
) ~--- T0-220 ~ / ./ ,--

~I I 

7Z754-38 

Fig. 2 Mounting. 
(1) spring clip 56363. 

Fig. 2a Position of 
transistor (top view). 

With the insulators 56367 or 56369 insulation up to 2 kV is obtained. 

1. Apply heatsink compound to the bottom of both transistor and insulator, then place the transistor 
with the insulator on the. heatsink. 

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 100 to 
300 to the vertical (see Figs 3 and 4). 

3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body, not on the tab. Ensure that the device is 
centred on the mica insulator to prevent creepage. 

+ D D-4,0 
-3,8 

1·6 -..l l-1s.a __ l i.-1+amin 
1,4 16,3 ' 

•2.0 l'2/2l !022?/Z:'Z?/1 f'./?'.J t 1,0 

Fig. 3 Heatsink requirements. 

7Z754.37 

Fig. 4 Mounting. 
(1) spring clip 56364. 
(2) insulator 56369 or 56367. 

Fig. 4a Position of 
transistor (top view). 
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MOUNTING 

INSTRUCTIONS 

T0-220/SOT-186 

INSTRUCTIONS FOR SCREW MOUNTING 

Direct mounting with screw and spacing washer 

• through heatsink with nut 

M3 4 

Fig. 5 Assembly. 

(1) M3screw. 
(2) rectangular washer (56360a). 
(3) lock washer. 
(4) M3 nut. 
(5) heatsink. 
(8) plain washer. 

• into tapped heatsink 

Fig. 7 Assembly. 

( 1) M3 screw. 
(2) rectangular washer 56360a. 
(5) heatsink. 

906 October 1985 

Dimensions in mm 

max 1 

.... 03.s_.
1 

f%a I B 
l.03,3_1 

' 1,5 
min 
t 

3,1 

7269693.2 

Fig. 6 Heatsink requirements. 

1
.12'3.5_

1 
max 

IIll I _t 

m1n 

• ~ I_ M3 .. I 7Z7S020.1 

Fig. 8 Heatsink requirements. 



Insulated mounting with screw and spacing washer 

MOUNTING 

INSTRUCTIONS 

T0-220/SOT-186 

Dimensions in mm 
(not recommended where mounting tab is on mains voltage) 

• through heatsink with nut 

~ rectangular washer 56360 a 

~ T0-220 T. mica insulator 56359 b 

heatsink 

nsulating bush 56359 c 

==j=- plain washer 

""'f= lock washer 

CijIJ M3 nut 
7285253 

Fig. 9 Insulated screw mounting with 
rectangular washer. Known as a "bottom 
mounting". 

Fig. 10 Heatsink requirements for 500 V 
insulation. 

+ 
2,0 

±0,1 

+ 

1-05,5±0.1-I t 

WA I ~0.1 
.... f 11.13,6°+g.2 I .... msrn 

Fig. 11 Heatsink requirements for 800 V 
insulation. 

• into tapped heatsink 

a rectangular washer 56360a 

Ltr rectangular insulating bush 56359d 

fJ I~ T0-220 

mica insulator 56359 b 

heatsink 
7Z8525li. 

Fig. 12 Insulated screw mounting with 
rectangular washer into tapped heatsink. 
Known as a "top mounting". 

Fig. 13 Heatsink requirements for 500 V 
insulation. 

Fig. 14 Heatsink requirements for 1000 V 
insulation. 
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MOUNTING 
INSTRUCTIONS 

SOT-93 

MOUNTING INSTRUCTIONS FOR SOT-93 ENVELOPES 

GENERAL DATA AND INSTRUCTIONS 

General rule 

Avoid any sudden forces on leads and body; these forces, such as from falling on a hard surface, are 
easily underestimated. In the direct screw mounting an M4 screw must be used; an M3 screw in the 
insulating mounting. 

Heatsink requirements 

Flatness in the mounting area: 0,02 mm maximum per 10 mm. 
The mounting hole must be deburred. 

Heatsink compound 

The thermal resistance from mounting base to heatsink ( Rth mb-h) can be reduced by applying a 
metallic-oxide heatsink compound between the contact surfaces. For insulated mounting the compound 
should be applied to the bottom of both device and insulator. 

Maximum play 

The bush or the washer may only just touch the plastic part of the body, but should not exert any 
force on that part. Keep mounting tool (e.g. screwdriver) clear of the plastic body. 

Mounting torques 

For M3 screw (insulated mounting): 
Minimum torque (for good heat transfer) 
Maximum torque (to avoid damaging the device) 

For M4 screw (direct mounting only): 
Minimum torque (for good heat transfer) 
Maximum torque (to avoid damaging the device) 

Note: The M4 screw head should not touch the plastic part of the envelope. 

Lead bending 

Maximum permissible tensile force on the body for 5 s 

No torsion is permitted at the emergence of the leads. 

Bending or twisting is not permitted within a lead length of 0,3 mm. 

0,4 Nm ( 4 kgcm) 
0,6 Nm ( 6 kgcm) 

0,4 Nm ( 4 kgcm) 
1,0 Nm (10 kgcm) 

20 N (2 kgf) 

The leads can be bent through goo maximum, twisted or straightened; to keep forces within the above­
mentioned limits, the leads are generally clamped near the body. 

N.B.: Data on accessories are given in chapter Accessories. 
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MOUNTING 
INSTRUCTIONS 

SOT-93 l __ _ 

910 

Soldering 

Recommendations for devices with a maximum junction temperature rating.,;;;; 175 oc: 

a. Dip or wave soldering 

Maximum permissible solder temperature is 260 °c at a distance from the body of> 5 mm and for 
a total contact time with soldering bath or waves of< 7 s. 

b. Hand soldering 

Maximum permissible temperature is 275 oc at a distance from the body of> 3 mm and for a total 
contact time with the soldering iron of< 5 s. 

The body of the device must not touch anything with a temperature> 200 oc. 

It is not permitted to solder the metal tab of the device to a heatsink, otherwise the junction tempera­
ture rating will be exceeded. 

Avoid any force on body and leads during or after soldering; do not correct the position of the device 
or of its leads after soldering. 

Thermal data 

Thermal resistance from mounting base to heatsink 
direct mounting 
with heatsink compound 
without heatsink co~pound 
with 0,05 mm mica washer 
with heatsink compound 
without heatsink compound 

INSTRUCTIONS FOR CLIP MOUNTING 

Direct mounting with clip 56379 

Rthmb-h 
Rth mb-h 

Rth mb-h 
Rth mb-h 

clip screw 
mounting mounting 

0,3 0,3 K/W 
1,5 0,8 K/W 

0,8 0,8 K/W 
3,0 2,2 K/W 

1. Place the device on the heatsink, applying heatsink compound to the mounting base. 

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 100 to 
200 to the vertical (see Fig. 1b). 

3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink: The clip should bear on the plastic body, not on the tab (see Fig. 1 (c) ). 

t D LJ,.......,~6 7,4 

3,1J 1_30,2_1 L-3~min 
2,9 29,8 • 

rzza rzzzzzzzzzzzzza ezza +2J + 1,9 

Fig. 1a Heatsink requirements. 

April 1981 

Fig. 1b Mounting. 
( 1) = spring clip 56379. 

Fig. 1c Position 
of the device. 



Mounting instructions for SOT-93 envelopes 

MOUNTING 

INSTRUCTIONS 
SOT-93 

Insulated mounting with clip 56379 

With the mica 56378 insulation up to 1500 V is obtained. 

1. Place the device with the insulator on the heatsink, applying heatsink compound to the bottom of 
both device and insulator. 

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 1 oo to 
200 to the vertical (see Figs 2a and 2b). 

3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the 
heatsink. The clip should bear on the plastic body, not on the tab (see Fig. 2c). There should be 
minimum 3 mm distance between the device and the edge of the insulator for adequate creepage. 

+ 0 D-7,6 
7,4 

3,1J 1_30,2 ___ 11.}Smin 
2,9 29,8 • 

,-,/ 
I \ 

I ' 
I ' 

,/ , SOT-93 

vzza p11zzz1zzzzzzza e;za 12.1 --+ 1,9 
(~it f/Z>.~Yll'.3 

Fig. 2a Heatsink requirements. 

INSTRUCTIONS FOR SCREW MOUNTING 

Fig. 2b Mounting. 
(1) =spring clip 56379 
(2) =insulator 56378 

7275848 

Fig. 2c Position 
of the device. 

_,..\ f!f 4,5 max ,..__ 

I I + ~0'3~2 
~-__j-~-·~n 

i __ f!f ~:~ _J 7Z89316 t 

Fig. 3a Assembly through heatsink with nut. Fig. 3b Heatsink requirements. 

When screw mounting the SOT-93 envelope, it is particularly important to apply a thin, even layer of 
heatsink compound to the mounting base, and to apply torque to the screw slowly so that the 
compound has time to flow and the mounting base is not deformed. Most SOT-93 envelopes contain 
a crystal larger than that in the other plastic envelopes, and it is more likely to crack if the mounting 
base is deformed. 

Legend: ( 1) M4 screw; (2) plain washer; (6) M4 nut. 
Where vibrations are to be expected the use of a lock washer or of a curved spring washer is recommen· 
ded, with a plain washer between aluminium heatsink and spring washer. 
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MOUNTING 

INSTRUCTIONS 
SOT-93 

Insulated screw mounting with nut; up to 800 V. 

912 

Fig. 4 Assembly. 
See also Fig. 9. 

(1) M3 screw 
(2) plain washer 
(3) insulating bush 
(4) mica insulator 
(5) lock washer 
(6) M3 nut 

(56368b) 
(56368a) 

Insulated screw mounting with tapped hole; up to 800 V. 

Fig. 6 Assembly. 
See also Fig. 9. 

April 1981 

7Z75325.l 

Fig. 5 Heatsink requirements 
up to 800 V insulation. 

Fig. 7 Heatsink requirements 
up to 800 V insulation. 

(1) M3 screw 
(2) plain washer 
(3) insulating bush 
(4) mica insulator 
(5) lock washer 

(56368b) 
(56368a) 



Mounting instructions for SuT-93 envelopes 

Insulated screw mounting with insert nut; up to 500 V 

Fig. 8 Assembly and heatsink requirements 
for 500 V insulation. See also Fig. 3. 

(1) M3 screw 
(2) plain washer 
(3) insulating bush 
(4) mica insulator 
(5) lock washer 

I 
I 
I , I 

l ___ J ___ J 

(56368b) 
(56368a) 

insulator 

7Z75329 

Fig. 9 Mica insulator. 

The axial deviation (a) between SOT-93 and mica should not exceed 50. 

MOUNTING 
INSTRUCTIONS 

SOT-93 

913 





l INDEX 

INDEX OF TYPE NUMBERS 

The inclusion of a type number in this publication does not necessarily imply its availability. 

type no. book section type no. 

BA220 S1 SD BAS29 
BA221 S1 SD BAS31 
BA223 S1 T BAS32 
BA281 S1 SD BAS35 
BA314 S1 Vrg BAS45 

BA315 S1 Vrg BAS56 
BA316 S1 SD BAT17 
BA317 S1 SD BAT18 
BA318 S1 SD BAT54 
BA423 S1 T BAT74 

BA480 S1 T BAT81 
BA481 S1 T BAT82 
BA482 S1 T BAT83 
BA483 S1 T BAT85 
BA484 S1 T BAT86 

BA682 S1 T BAV10 
BA683 S1 T BAV18 
BAS11 S1 SD BAV19 
BAS15 S1 SD BAV20 
BAS16 S7/S1 Mm/SD BAV21 

BAS17 S7/S1 Mm/Vrg BAV23 
BAS19 S7/S1 Mm/SD BAV45 
BAS20 S7/S1 Mm/SD BAV70 
BAS21 S7/S1 Mm/SD BAV99 
BAS28 S7/S1 Mm/SD BAV100 

Mm = Microminiature semiconductors 
for hybrid circuits 

SD =Small-signal diodes 

book section type no. book 

S7/S1 Mm/SD BAV101 S7/S1 
S7/S1 Mm/SD BAV102 S7/S1 
S7/S1 Mm/SD BAV103 S7/S1 
S7/S1 Mm/SD BAW56 S7/S1 
S1 SD BAW62 S1 

S1 SD BAX12 S1 
S7/S1 Mm/T BAX14 S1 
S7/S1 Mm/T BAX18 S1 
S1 SD BAY80 S1 
S1 SD BB112 S1 

S1 T BB119 S1 
S1 T BB130 S1 
S1 T BB204B S1 
S1 T BB204G S1 
S1 T BB212 S1 

S1 SD BB405B S1 
S1 SD BB417 S1 
S1 SD BB809 S1 
S1 SD BB909A S1 
S1 SD BB909B S1 

S7/S1 Mm/SD BBY31 S7/S1 
S1 Sp BBY40 S7/S1 
S7/S1 Mm/SD BC107 S3 
S7/S1 Mm/SD BC108 S3 
S7/S1 Mm/SD BC109 S3 

Sp =Special diodes 
T = Tuner diodes 
Vrg = Voltage regulator diodes 
Sm = Small-signal transistors 

section 

Mm/SD 
Mm/SD 
Mm/SD 
Mm/SD 
SD 

SD 
SD 
SD 
SD 
T 

T 
T 
T 
T 
T 

T 
T 
T 
T 
T 

Mm/T 
Mm/T 
Sm 
Sm 
Sm 
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INDEX J 
type no. book section 

BC140 S3 Sm 
BC141 S3 Sm 
BC146 S3 Sm 
BC160 S3 Sm 
BC161 S3 Sm 

BC177 S3 Sm 
BC178 S3 Sm 
BC179 S3 Sm 
BC200 S3 Sm 
BC264A S5 FET 

BC264B S5 FET 
BC264C S5 FET 
BC2640 S5 FET 
BC327;A S3 Sm 
BC328 S3 Sm 

BC337;A 53 Sm 
BC338 S3 Sm 
BC368 S3 Sm 
8C369 S3 Sm 
8C375 S3 Sm 

8C376 S3 Sm 
8C546 S3 Sm 
BC547 S3 Sm 
BC548 S3 Sm 
8C549 S3 Sm 

8C550 S3 Sm 
8C556 S3 Sm 
8C557 S3 Sm 
BC558 S3 Sm 
BC559 S3 Sm 

8C560 S3 Sm 
8C635 S3 Sm 
BC636 S3 Sm 
BC637 S3 Sm 
BC638 S3 Sm 

BC639 S3 Sm 
8C640 S3 Sm 
BC807 S7 Mm 
BC808 S7 Mm 
BC817 S7 Mm 

=series 
FET = Field-effect transistors 
Mm = Microminiature semicondcutors 

for hybrid circuits 

o"""'" ,,., , 

type no. 

BC818 
BC846 
BC847 
BC848 
BC849 

BC850 
BC856 
BC857 
BC858 
BC859 

BC860 
BC868 
BC869 
BCF29;R 
BCF30;R 

BCF32;R 
BCF33;R 
BCF70;R 
8CF81;R 
8CV61 

8CV62 
BCV71 ;R 
8CV72;R 
8CW29;R 
8CW30;R 

8CW31;R 
8CW32;R 
BCW33;R 
8CW60* 
BCW61* 

8CW69;R 
BCW70;R 
BCW71 ;R 
8CW72;R 
BCW81 ;R 

8CW89 R 
BCX17 R 
BCX18 R 
8CX19 R 
BCX20 R 

book 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

57 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

section type no. book 

Mm BCX51 S7 
Mm BCX52 S7 
Mm BCX53 S7 
Mm BCX54 S7 
Mm BCX55 S7 

Mm BCX56 S7 
Mm BCX68 S7 
Mm BCX69 S7 
Mm BCX70* S7 
Mm BCX71* S7 

Mm BCY56 S3 
Mm BCY57 S3 
Mm BCY58 S3 
Mm BCY59 S3 
Mm BCY70 S3 

Mm BCY71 S3 
Mm BCY72 S3 
Mm BCY78 S3 
Mm 8CY79 S3 
Mm 8CY87 S3 

Mm 8CY88 S3 
Mm BCY89 S3 
Mm 80131 S4a 
Mm 80132 S4a 
Mm 80135 S4a 

Mm 80136 S4a 
Mm 80137 S4a 
Mm B0138 S4a 
Mm 80139 S4a 
Mm B0140 S4a 

Mm B0201 S4a 
Mm 80202 S4a 
Mm B0203 S4a 
Mm 80204 S4a 
Mm BD226 S4a 

Mm BD227 S4a 
Mm BD228 S4a 
Mm BD229 S4a 
Mm BD230 S4a 
Mm 80231 S4a 

P = Low-frequency power transistors 
Sm= Small-signal transistors 

section 

Mm 
Mm 
Mm 
Mm 
Mm 

Mm 
Mm 
mm 
Mm 
Mm 

Sm 
Sm 
Sm 
Sm 
Sm 

Sm 
Sm 
Sm 
Sm 
Sm 

Sm 
Sm 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 

p 
p 
p 
p 
p 



l INDEX 

type no. book section type no. book section type no. book section 

BD233 S4a p BD433 S4a p BD843 S4a p 

BD234 S4a p BD434 S4a p BD844 S4a p 

BD235 S4a p BD435 S4a p BD845 S4a p 

BD236 S4a p BD436 S4a p BD846 S4a p 

BD237 S4a p BD437 S4a p BD847 S4a p 

BD238 S4a p B0438 S4a p BD848 S4a p 

BD239 S4a p BD645 S4a p BD849 S4a p 

BD239A S4a p BD646 S4a p BD850 S4a p 

BD239B S4a p BD647 S4a p BD933 S4a p 

BD239C S4a p BD648 S4a p BD934 S4a p 

BD240 S4a p BD649 S4a p BD935 S4a p 

B0240A S4a p BD650 S4a p BD936 S4a p 

BD240B S4a p BD651 S4a p BD937 S4a p 

BD240C S4a p BD652 S4a p BD938 S4a p 

BD241 S4a p BD675 S4a p BD939 S4a p 

BD241A S4a p BD676 S4a p BD940 S4a p 

BD241B S4a p BD677 S4a p BD941 S4a p 

BD241C S4a p BD678 S4a p BD942 S4a p 

BD242 S4a p BD679 S4a p BD943 S4a p 

BD242A S4a p BD680 S4a p BD944 S4a p 

B0242B S4a p BD681 S4a p BD945 S4a p 

BD242C S4a p BD682 S4a p BD946 S4a p 

BD243 S4a p BD683 S4a p BD947 S4a p 
BD243A S4a p BD684 S4a p BD948 S4a p 

BD243B S4a p BD813 S4a p BD949 S4a p 

BD243C S4a p B0814 S4a p 80950 S4a p 
BD244 S4a p BD815 S4a p BD951 S4a p 

BD244A S4a p BD816 S4a p 80952 S4a p 
BD244B S4a p BD817 S4a p BD953 S4a p 
B0244C S4a p BD818 S4a p B0954 S4a p 

BD329 S4a p BD825 S4a p BD955 S4a p 

BD330 S4a p B0826 S4a p 80956 S4a p 

BD331 S4a p BD827 S4a p BDT20 S4a p 

BD332 S4a p BD828 S4a p BDT21 S4a p 

BD333 S4a p BD829 S4a p BDT29 S4a p 

80334 S4a p 80830 S4a p BOT29A S4a p 

BD335 S4a p BD839 S4a p BDT29B S4a p 

B0336 S4a p 80840 S4a p BOT29C S4a p 

BD337 S4a p BD841 S4a p BDT30 S4a p 

B0338 S4a p 80842 S4a p BDT30A S4a p 

P = Low-frequency power transistors 

( Oo<obu 1985 
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BDT30B S4a p BDT63B S4a p BDV91 S4a p 
BDT30C S4a p BDT63C S4a p BDV92 S4a p 

BDT31 S4a p BDT64 S4a p BDV93 S4a p 

BDT31A S4a p BDT64A S4a p BDV94 S4a p 
BDT31B S4a p BDT64B S4a p BDV95 S4a p 

BDT31C S4a p BDT64C S4a p BDV96 S4a p 
BDT32 S4a p BDT65 S4a p BDW55 S4a p 
BDT32A S4a p BDT65A S4a p BDW56 S4a p 
BDT32B S4a p BDT65B S4a p BDW57 S4a p 
BDT32C S4a p BDT65C S4a p BDW58 S4a p 

BDT41 S4a p BDT81 S4a p BDW59 S4a p 
BDT41A S4a p BDT82 S4a p BDW60 S4a p 

BDT41B S4a p BDT83 S4a p BDX35 S4a p 
BDT41C S4a p BDT84 S4a p BDX36 S4a p 
BDT42 S4a p BDT85 S4a p BDX37 S4a p 

BDT42A S4a p BDT86 S4a p BDX42 S4a p 
BDT42B S4a p BDT87 S4a p BDX43 S4a p 
BDT42C S4a p BDTBB S4a p BDX44 S4a p 
BDT51 S4a p BDT91 S4a p BDX45 S4a p 
BDT52 S4a p BDT92 S4a p BDX46 S4a p 

BDT53 S4a p BDT93 S4a p BDX47 S4a p 
BDT54 S4a p BDT94 S4a p BDX62 S4a p 
BDT55 S4a p BDT95 S4a p BDX62A S4a p 
BDT56 S4a p BDT96 S4a p BDX62B S4a p 
BDT57 S4a p BDV64 S4a p BDX62C S4a p 

BDT58 S4a p BDV64A S4a p BDX63 S4a p 
BDT60 S4a p BDV64B S4a p BDX63A S4a p 
BDT60A S4a p BDV64C S4a p. BDX63B S4a p 
BDT60B S4a p BDV65 S4a p BDX63C S4a p 
BDT60C S4a p BDV65A S4a p BDX64 S4a p 

BDT61 S4a p BDV65B S4a p BDX64A S4a p 
BDT61A S4a p BDV65C S4a p BDX64B S4a p 
BDT61B S4a p BDV66A S4a p BDX64C S4a p 
BDT61C S4a p BDV66B S4a p BDX65 S4a p 

BDT62 S4a p BDV66C S4a p BDX65A S4a p 

BDT62A S4a p BDV66D S4a p BDX65B S4a p 

BDT62B S4a p BDV67A S4a p BDX65C S4a p 
BDT62C S4a p BDV67B S4a t' BDX66 S4a p 
BDT63 S4a p BDV67C S4a p BDX66A S4a p 
BDT63A S4a p BDV67D S4a p BDX66B S4a p 

P = Low-frequency power transistors 
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BDX66C S4a p BF410A SS FET BF623 S7 Mm 
BDX67 S4a p BF410B SS FET BF660;R S7 Mm 
BDX67A S4a p BF410C SS FET BF689K S10 WBT 
BDX67B S4a p BF410D SS FET BF763 S10 WBT 
BDX67C S4a p BF419 S4b HVP BF767 S7 Mm I 

BDX68 S4a p BF420 S3 Sm BF819 S4b HVP 
BDX68A S4a p BF421 S3 Sm BF820 S7 Mm 
BDX68B S4a p BF422 S3 Sm BF821 S7 Mm 
BDX68C S4a p BF423 S3 Sm BF822 S7 Mm 
BDX69 S4a p BF4SO S3 Sm BF823 S7 Mm 

BDX69A S4a p BF4S1 S3 Sm BF824 S7 Mm 
BDX69B S4a p BF4S7 S4b HVP BF8S7 S4b HVP 
BDX69C S4a p BF4S8 S4b HVP BF8S8 S4b HVP 
BDX77 S4a p BF4S9 S4b HVP BF8S9 S4b HVP 
BDX78 S4a p BF469 S4b HVP BF869 S4b HVP 

BDX91 S4a p BF470 S4b HVP BF870 S4b HVP 
BDX92 S4a p BF471 S4b HVP BF871 S4b HVP 
BDX93 S4a p BF472 S4b HVP BF872 S4b HVP 
BDX94 S4a p BF483 S3 Sm BF926 S3 Sm 
BDX9S S4a p BF48S S3 Sm BF936 S3 Sm 

BDX96 S4a p BF487 S3 Sm BF939 S3 Sm 
BDY90 S4a p BF494 S3 Sm BF960 S5 FET 
BDY90A S4a p BF49S S3 Sm BF964 SS FET 
BDY91 S4a p BF496 S3 Sm BF966 SS FET 
BDY92 S4a p BFS10 S7/SS Mm/FET BF967 S3 Sm 

BF198 S3 Sm BFS11 S7/SS Mm/FET BF970 S3 Sm 
BF199 S3 Sm BFS12 S7/S5 Mm/FET BF979 S3 Sm 
BF240 S3 Sm BFS13 S7/SS Mm/FET BF980 SS FET 
BF241 S3 Sm BF536 S7 Mm BF981 SS FET 
BF24SA SS FET BFSSO;R S7 Mm BF982 SS FET 

BF24SB SS FET BFS69 
BF24SC SS FET BFS79 
BF247A S5 FET BFS83 
BF247B SS FET BFS8S 
BF247C SS FET BFS87 

BF2S6A SS FET BFS91 
BF2S6B SS FET BF593 
BF2S6C SS FET BF620 
BF324 S3 Sm BF621 
BF370 S3 Sm BF622 

FET = Field-effect transistors 
HVP =High-voltage power transistors 
Mm = Microminiature semiconductors 

for hybrid circuits 

S7 Mm BF989 S7/SS Mm/FET 
S7 Mm BF990 S7/SS Mm/FET 
S4b HVP BF991 S7/SS Mm/FET 
S4b HVP BF992 S7/S5 Mm/FET 
S4b HVP BF994 S7/SS Mm/FET 

S4b HVP BF996 S7/SS Mm/FET 
S4b HVP BFG23 S10 WBT 
S7 Mm BFG32 S10 WBT 
S7 Mm BFG34 S10 WBT 
S7 Mm BFG51 S10 WBT 

--' 

P = Low-frequency power transistors 
Sm =Small-signal transistors 
WBT =Wideband hybrid IC transistors 
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BFG65 S10 WBT 
BFG90A S10 WBT 
BFG91A S10 WBT 
BFG96 S10 WBT 
BFP90A S10 WBT 

BFP91A S10 WBT 
BFP96 S10 WBT 
BFQ10 S5 FET 
BFQ11 S5 FET 
BFQ12 S5 FET 

BFQ13 S5 FET 
BFQ14 S5 FET 
BFQ15 S5 FET 
llFQ16 S5 FET 
BFQ17 S7 Mm 

BFQ18A S7 Mm 
BFQ19 S7 Mm 
BFQ22S S10 WBT 
BFQ23 S10 WBT 
BFQ2JC S10 WBT 

BFQ24 S10 WBT 
BFQ32 S10 WBT 
BFQ32C S10 WBT 
BFQ32S S10 WBT 
BFQ33 S10 WBT 

BFQ34 S10 WBT 
BFQ34T S10 WBT 
BFQ42 S6 RFP 
BFQ43 S6 RFP 
BFQ51 S10 WBT 

BFQ51C S10 WBT 
BFQ52 S10 WBT 
BFQ53 S10 WBT 
BFQ63 S10 WBT 
BFQ65 S10 WBT 

BFQ66 S10 WBT 
BFQ68 S10 WBT 
BFQ136 S10 WBT 
BFR29 S5 FET 
BFR30 S5/S7 FET/Mm 

* =series 
F ET = Field-effect transistors 

type no. book section type no. 

BFR31 S5/S7 FET/Mm BFW17A 
BFR49 S10 WBT BFW30 
BFR53;R S7 Mm BFW61 
BFR54 S3 Sm BFW92 
BFR64 S10 WBT BFW92A 

BFR65 S10 WBT BFW93 
BFR84 S5 FET BFX29 
BFR90 S10 WBT BFX30 
BFR90A S10 WBT BFX34 
BFR91 S10 WBT BFX84 

BFR91A S10 WBT BFX85 
BFR92;R S7 Mm BFX86 
BFR92A;R S7 Mm BFX87 
BFR93;R S7 Mm BFX88 
BFR93A;R S7 Mm BFX89 

BFR94 S10 WBT BFY50 
BFR95 S10 WBT BFY51 
BFR96 S10 WBT BFY52 
BFR96S S10 WBT BFY55 
BFR101A;B S7/S5 Mm/FET BFY90 

BFS17;R S7 Mm BG2000 
BFS18;R S7 Mm BG2097 
BFS19;R S7 Mm BGD102 
BFS20;R S7 Mm BGD102E 
BFS21. S5 FET BGD104 

BFS21A S5 FET BGD104E 
BFS22A S6 RFP BGX11 * 
BFS23A S6 RFP BGX12* 
BFT24 S10 WBT BGX13* 
BFT25;R S7 Mm BGX14* 

BFT44 S3 Sm BGX15* 
BFT45 53 Sm BGX17* 
BFT46 S7/S5 Mm/FET BGX25 
BFT92;R S7 Mm BGY22 
BFT93;R S7 Mm BGY22A 

BFW10 S5 FET BGY23 
BFW11 S5 FET BGY23A 
BFW12 S5 FET BGY32 
BFW13 S5 FET BGY33 
BFW16A S10 WBT· BGY35 

Sm = Small-signal transistors 
ThM =Thyristor modules 

book 

S10 
S10 
S5 
S10 
S10 

S10 
S3 
S3 
S3 
S3 

S3 
S3 
S3 
S3 
S10 

S3 
S3 
S3 
S3 
S10 

S1 
S1 
S10 
S10 
S10 

S10 
S2b 
S2b 
S2b 
S2b 

S2b 
S2b 
S2a 
S6 
S6 

S6 
S6 
S6 
S6 
S6 

Mm = Microminiature semiconductors 
for hybrid circuits 

WBM =Wideband hybrid IC modules 
WBT =Wideband hybrid IC transistors 

RFP = R.F. power transistors and modules 
RT = Tripler 

Octobo< 19051 

section 

WBT 
WBT 
FET 
WBT 
WBT 

WBT 
Sm 
Sm 
Sm 
Sm 

Sm 
Sm 
Sm 
Sm 
WBT 

Sm 
Sm 
Sm 
Sm 
WBT 

RT 
RT 
WBM 
WBM 
WBM 

WBM 
ThM 
ThM 
ThM 
ThM 

ThM 
ThM 
ThM 
RFP 
RFP 

RFP 
RFP 
RFP 
RFP 
RFP 



type no. book section type no. 

BGY36 56 RFP BLU45/12 
BGY40A 56 RFP BLU50 
BGY40B 56 RFP BLU51 
BGY41A 56 RFP BLU52 
BGY41B 56 RFP BLU53 

BGY43 56 RFP BLU60/12 
BGY45A 56 RFP BLU97 
BGY45B 56 RFP BLU98 
BGY46A 56 RFP BLU99 
BGY46B 56 RFP BLV10 

• BGY47 56 RFP BLV11 
BGY50 510 WBM BLV20 
BGY51 510 WBM BLV21 
BGY52 510 WBM BLV25 
BGY53 510 WBM BLV30 

BGY54 510 WBM BLV30/12 
BGY55 510 WBM BLV31 
BGY56 510 WBM BLV32F 
BGY57 510 WBM BLV33 
BGY58 510 WBM BLV33F 

BGY58A 510 WBM BLV36 
BGY59 510 WBM BLV37 
B'GY60 510 WBM BLV45/12 
BGY61 510 WBM BLV57 
BGY65 510 WBM BLV59 

BGY67 510 WBM BLV75/12 
BGY67A 510 WBM BLV80/28 
BGY70 510 WBM BLV90 
BGY71 510 WBM BLV91 
BGY74 510 WBM BLV92 

BGY75 510 WBM BLV93 
BGY84 510 WBM BLV94 
BGY84A 510 WBM BLV95 
BGY85 510 WBM BLV96 
BGY85A 510 WBM BLV97 

BGY93A 56 RFP BLV98 
BGY93B 56 RFP BLV99 
BGY93C 56 RFP BLW29 
BLU20/12 56 RFP BLW31 
BLU30/12 56 RFP BLW32 

= series 

RFP = R.F. power transistors and modules 
WBM =Wideband hybrid IC modules 

l INDEX 

book section type no. book section 

56 RFP BLW33 56 RFP 
56 RFP BLW34 56 RFP 
56 RFP BLW50F 56 RFP 
56 RFP BLW60 56 RFP 
56 RFP BLW60C 56 RFP 

56 RFP BLW76 56 RFP 
56 RFP BLW77 56 RFP 
56 RFP BLW78 56 RFP 
56 RFP BLW79 56 RFP 
56 RFP BLW80 56 RFP 

56 RFP BLW81 56 RFP 
56 RFP BLW82 56 RFP 
56 RFP BLW83 56 RFP 
56 RFP BLW84 56 RFP 
56 RFP BLW85 56 RFP 

56 RFP BLW86 56 RFP 
56 RFP BLW87 56 RFP 
56 RFP BLW89 56 RFP 
56 RFP BLW90 56 RFP 
56 RFP BLW91 56 RFP 

56 RFP BLW95 56 RFP 
56 RFP BLW96 56 RFP 
56 RFP BLW97 56 RFP 
56 RFP BLW98 56 RFP 
56 RFP BLW99 56 RFP 

56 RFP BLX13 56 RFP 
56 RFP BLX13C 56 RFP 
56 RFP BLX14 56 RFP 
56 RFP BLX15 56 RFP 
56 RFP BLX39 56 RFP 

56 RFP BLX65 56 RFP 
56 RFP BLX65E 56 RFP 
56 RFP BLX67 56 RFP 
56 RFP BLX68 56 RFP 
56 RFP BLX69A 56 RFP 

56 RFP BLX91A 56 RFP 
56 RFP BLX91CB 56 RFP 
56 RFP BLX92A 56 RFP 
56 RFP BLX93A 56 RFP 
56 RFP BLX94A 56 RFP 

( Oo<oOO' 1985 
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BLX94C S6 RFP BS170 SS FET BSS61 53 
BLX95 S6 RFP BSD10 SS FET BSS62 S3 
BLX96 S6 RFP BSD12 SS FET BSS63;R S7 
BLX97 56 RFP BSD20 SS/7 FET BSS64;R S7 
BLX98 S6 RFP BSD22 S5/7 FET BSS68 S3 

BLY85 S6 RFP BSD212 SS FET BSS83 S5/7 
BLY87A S6 RFP BSD213 SS FET BST15 S7 
BLY87C S6 RFP BSD214 SS FET BST16 S7 
BLY88A S6 RFP BSD215 SS FET BST39 S7 
BLY88C S6 RFP BSR12;R S7 Mm BST40 S7 

BLY89A S6 RFP BSR13 ;R S7 Mm BS TSO S7 
BLY89C S6 RFP BSR14;R S7 Mm BST51 S7 
BLY90 S6 RFP BSR15;R S7 Mm BST52 S7 
BLY91A S6 RFP BSR16;R S7 Mm BST60 S7 
BLY91C S6 RFP BSR17;R S7 Mm BST61 S7 

BLY92A S6 RFP BSR17A;R S7 Mm BST62 S7 
BLY92C S6 RFP BSR18;R S7 Mm BST70A SS 
BLY93A S6 RFP BSR18A;R S7 Mm BST72A SS 
BLY93C S6 RFP BSR30 
BLY94 S6 RFP BSR31 

BLY97 S6 RFP BSR32 
BPF10 S8 PDT BSR33 
BPF24 S8 PDT BSR40 
BPW22A S8 PDT BSR41 
BPW50 S8 PDT BSR42 

BPX25 S8 PDT BSR43 
BPX29 S8 PDT BSR50 
BPX40 SS PDT BSR51 
BPX41 SB PDT BSR52 
BPX42 S8 PDT BSR56 

BPX71 58 PDT BSR57 
BPX72 SB PDT B5R58 
BPX95C SS PDT BSR60 
BR100/03 S2b Th BSR61 
BR101 53 Sm BSR62 

BRY39 S3 Sm BSS38 
BRY56 S3 Sm BSS50 
BRY61 S7 Mm BSS51 
BRY62 S7 Mm BS552 
BS107 S5 FET BSS60 

F ET = Field-effect transistors 
Mm = Microminiature semiconductors 

for hybrid circuits 

S7 Mm BST74A SS 
S7 Mm BST76A SS 

S7 Mm BST78 SS 
S7 Mm BST80 SS 
S7 Mm BST82 SS 
S7 Mm BST84 SS 
S7 Mm BST86 S5 

S? Mm BST90 S5 
S3 Sm BST97 S5 
S3 Sm BST100 S5 
S3 Sm BST110 S5 
S7/S5 Mm/FET BST120 SS 

S7/S5 Mm/FET BST122 S5 
S7/S5 Mm/FET BSV15 S3 
53 Sm BSV16 S3 
S3 Sm BSV17 S3 
S3 Sm BSV52;R 57 

S3 Sm BSV64 S3 
S3 Sm BSV78 S5 
S3 Sm BSV79 S5 
53 Sm BSV80 55 
S3 Sm BSV81 S5 

PDT = Photodiodes or transistors 
Th = Thyristors 
Tri = Triacs 

section 

Sm 
Sm 
Mm 
Mm 
Sm 

FET/Mm 
Mm 
Mm 
Mm 
Mm 

Mm 
Mm 
Mm 
Mm 
Mm 

Mm 
FET 
FET 
FET 
FET 

FET 
FET 
FET 
FET 
FET 

FET 
FET 
FET 
FET 
FET 

FET 
Sm 
Sm 
Sm 
Mm 

Sm 
FET 
FET 
FET 
FET 

Sm = Small-signal transistors RFP = R.F. power transistors and modules 

o"""" '"'I 
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BSW66A S3 Sm 
BSW67A S3 Sm 
BSW68A S3 Sm 
BSX19 S3 Sm 
BSX20 S3 Sm 

BSX45 S3 Sm 
BSX46 S3 Sm 
BSX47 S3 Sm 
BSX59 S3 Sm 
BSX60 S3 Sm 

BSX61 S3 Sm 
BSY95A S3 Sm 
BT136* S2b Tri 
BT137* S2b Tri 
BT138* S2b Tri 

BT139* S2b Tri 
BT149* S2b Th 
BT151* S2b Th 
BT152* S2b Th 
BT153 S2b Th 

BT155* S2b Th 
BT157* S2b Th 
BTV24* S2b Th 
BTV34* S2b Tri 
BTV58* S2b Th 

BTV59* S2b Th 
BTV60* S2b Th 
BTW23* S2b Th 
BTW38* S2b Th 
BTW40* S2b Th 

BTW42* S2b Th 
BTW43* S2b Tri 
BTW45* S2b Th 
BTW58* S2b Th 
BTW59* S2b Th 

BTW63* S2b Th 
BTW92* S2b Th 
BTX18* S2b Th 
BTX94* S2b Tri 
BTY79* S2b Th 

• =series 
PM = Power MOS transistors 
R = Rectifier diodes 

type no. 

BTY91* 
BU426 
BU426A 
BU433 
BU505 

BU506 
BU506D 
BU508A 
BU508D 
BU705 

BU706 
BU706D 
BU806 
BU807 
BU804 

BU824 
BU826 
BUP22* 
BUP23* 
BUS11 ;A 

BUS12;A 
BUS13;A 
BUS14;A 
BUS21* 
BUS22* 

BUS23* 
BUT11;A 
BUT11F 
BUT11AF 
BUV82 

BUV83 
BUV89 
BUV90;A 
BUW11 ;A 
BUW12;A 

BUW13;A 
BUW84 
BUW85 
BUX46;A 
BUX47;A 

SP = Low-frequency switching power transistors 

book 

S2b 
S4b 
S4b 
S4b 
S4b 

S4b 
S4b 
S4b 
S4b 
S4b 

S4b 
S4b 
S4b 
S4b 
S4b 

S4b 
S4b 
S4b 
S4b 
S4b 

S4b 
S4b 
S4b 
S4b 
S4b 

S4b 
S4b 
S4b 
S4b 
S4b 

S4b 
S4b 
S4b 
S4b 
S4b 

S4b 
S4b 
S4b 
S4b 
S4b 

l INDEX 

section type no. book 

Th BUX48;A S4b 
SP BUX BO S4b 
SP BUX81 S4b 
SP BUX82 S4b 
SP BUX83 S4b 

SP BUX84 S4b 
SP BUX84F S4b 
SP BUX85 S4b 
SP BUX85F S4b 
SP BUX86 S4b 

SP BUX87 S4b 
SP BUX88 S4b 
SP BUX90 S4b 
SP BUX98 S4b 
SP BUX98A S4b 

SP BUX99 S4b 
SP BUY89 S4b 
SP BUZ10 S9 
SP BUZ10A S9 
SP BUZ11 S9 

SP BUZ 11A S9 
SP BUZ14 S9 
SP BUZ15 S9 
SP BUZ20 S9 
SP BUZ21 S9 

SP BUZ23 S9 
SP BUZ24 S9 
SP BUZ25 S9 
SP BUZ30 S9 
SP BUZ31 S9 

SP BUZ32 S9 
SP BUZ33 S9 
SP BUZ34 S9 
SP BUZ35 S9 
SP BUZ36 S9 

SP BUZ40 S9 
SP BUZ41A S9 
SP BUZ42 S9 
SP BUZ43 S9 
SP BUZ44A S9 

Sm =Small-signal transistors 
Th = Thyristors 
Tri = Triacs 

section 

SP 
SP 
SP 
SP 
SP 

SP 
SP 
SP 
SP 
SP 

SP 
SP 
SP 
SP 
SP 

SP 
SP 
PM 
PM 
PM 

PM 
PM 
PM 
PM 
PM 

PM 
PM 
PM 
PM 
PM 

PM 
PM 
PM 
PM 
PM 

PM 
PM 
PM 
PM 
PM 
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•· BUZ45 59 PM BY505 51 R BYV36 51 R 
BUZ45A 59 PM BY509 51 R BYV39* 52a R 
BUZ45B 59 PM BY527 51 R BYV42* 52a R 
BUZ45C 59 PM BY584 51 R BYV43* S2a R 
BUZ46 59 PM BY588 51 R BYV72* 52a R 

BUZ50A 59 PM BY609 51 R BYV73* 52a R 
BUZ50B 59 PM BY610 51 R BYV79* 52a R 
BUZ53A 59 PM BY614 S1 R BYV92* S2a R 
BUZ54 59 PM BY619 51 R BYV95A 51 R 
BUZ54A 59 PM BY620 51 R BYV95B 51 R 

BUZ60 59 PM BY707 51 R BYV95C 51 R 
BUZ60B 59 PM BY708 51 R BYV96D 51 R 
BUZ63 59 PM BY709 51 R BYV96E 51 R 
BUZ63B 59 PM BY710 51 R BYW25* 52a R 
BUZ64 59 PM BY711 51 R BYW29* 52a R 

BUZ71 59 PM BY712 S1 R BYW30* S2a R 
BUZ71A 59 PM BY713 51 R BYW31* S2a R 
BUZ72 59 PM BY714 51 R BYW54 S1 R 
BUZ72A S9 PM • BYW55 S1 R BYD13* 51 R 
BUZ73A S9 PM BYD33 51 R BYW56 51 R 

* BUZ74 59 PM BYD73* 51 R BYW92* 52a R 
BUZ7.4A 59 PM BYM56 51 R BYW93* 52a R 
BUZ76 59 PM BYQ28* 52a R BYW94* 52a R 
auz76A 59 PM BYR29* 52a R BYW95A 51 R 
BUZ80 59 PM BYT79* 52a R BYW95B 51 R 

BUZ80A 59 PM BYV10 51 R BYW95C 51 R 
BUZ83 S9 PM BYV19* 52a R BYW96D 51 R 
BUZ83A 59 PM BYV20* 52a R BYW96E 51 R 
BUZ84 59 PM BYV21* 52a R BYX25* 52a R 
BUZ84A 59 PM BYV22* 52a R BYX30* S2a R 

BY228 51 R BYV23* 52a R BYX32* 52a R 
BY229* 52a R BYV24: 52a R BYX38* 52a R 
BY249* 52a R BYV26 51 R BYX39* 52a R 
BY260* 52a R BYV27* 51/52a R BYX42* 52a R 
BY261* 52a R BYV28* 51/52a R BYX46* S2a R 

BY329* 52a R BYV29* 52a R BYX50* 52a R 
BY359* 52a R BYV30* 52a R BYX52* 52a R 
BY438 51 R BYV32* 52a R BYX56* 52a R 
BY448 51 R BYV33* 52a R BYX90G 51 R 
BY458 51 R BYV34* 52a R BYX94 51 R 

= series 
R = Rectifier diodes 
PM = Power MOS transistors 
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BYX96* S2a R CFX33 S11 M CQV61A(L) SB LED 
BYX97* S2a R CNX21 SB PhC CQV62(L) SB LED 
BYX98* S2a R CNX35 SB PhC CQV70(L) SB LED 
BYX99* S2a R CNX36 S8 PhC CQV70A(L) S8 LED 
BZD23 S1 Vrq CNX37 SB PhC CQV71A(L) SB LED 

BZT03 S1 Vrq CNX38 S8 PhC CQV72(L) S8 LED 
BZV10 S1 Vrf CNX44 SB PhC CQVBOL SB LED 
BZV11 S1 Vrf CNX48 SB PhC CQVBOAL S8 LED 
BZV12 S1 Vrf CNX62 SB PhC CQVB1L SB LED 
BZV13 S1 Vrf CNY50 SB PhC CQVB2L S8 LED 

BZV14 S1 Vrf CNY52 SB PhC CQW10(L) SB LED 
BZV37 S1 Vrf CNY53 SB PhC CQW10A(L) SB LED 
BZV46 S1 Vrq CNY57 S8 PhC CQW10B(L) SB LED 
BZV49* S1/S7 Vrq/Mm CNY57A S8 PhC CQW11A( L) SB LED 
BZV55* S7 Mm CNY62 S8 PhC CQW11B(L) SB LED 

* CNY63 SB PhC CQW12(L) 58 BZVB5* 51 Vrq LED 
BZW03 S1 Vrq CQ209S SB D CQW12B(L) SB LED 
BZW14 S1 Vrq CQ216X SB D CQW20A SB LED 
BZW70* S2a TS CQ216Y S8 D CQW21 SB LED 
BZWB6* S2a TS CQ327;R SB D CQW22 SB LED 

BZW91* S2a TS CQ330;R SB D CQW24(L) SB LED 
* CQ331 ;R SB D CQW54 SB LED BZX55 S1 Vrq 

BZX70* S2a Vrq CQ332;R SB D CQX10 SB LED 
* CQ427;R SB D CQX11 S8 LED BZX75 S1 Vrq 

BZX79* 51 Vrq CQ430;R SB D CQX12 SB LED 

BZXB4* S7/S1 Mm/Vrq CQ431;R SB D CQX24(L) S8 LED 
BZX90 S1 Vrf CQ432;R S8 D CQX51 s0 LED 
BZX91 S1 Vrf CQF24 SB Ph CQX54(L) S8 LED 
BZX92 S1 Vrf CQL10A SB Ph CQX64(L) SB LED 
BZX93 S1 Vrf CQL13 SB Ph CQX74(L) S8 LED 

BZX94 S1 Vrf CQL13A SB Ph CQX74Y S8 LED 
BZY91* S2a Vrq CQL14A SB Ph CQY11B S8 LED 
BZY93* S2a Vrg CQL14B SB Ph CQY11C 58 LED 
BZY95* S2a Vrg CQN10 SB LED CQY24B(L) S8 LED 
BZY96* S2a Vrq CQN11 S8 LED CQY49B SB LED 

CFX13 S11 M CQT10 S8 LED CQY49C S8 LED 
CFX21 S11 M CQT11 S8 LED CQY50 S8 LED 
CFX30 S11 M CQT12 SB LED CQY52 S8 LED 
CFX31 S11 M CQV60(L) S8 LED CQY54A S8 LED 
CFX32 S11 M 

=series 
D =Displays 
LED= Light-emitting diodes 
M = Microwave transistors 
Mm = Microminiature semiconductors 
Ph = Photoconductive devices 

CQV60A(L)SB LED CQY58A 

PhC = Photocouplers 
R = Rectifier diodes 
TS =Transient suppressor diodes 
Vrf =Voltage reference diodes 
Vrg = Voltage regulator diodes 

S8 LED 
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CQY89A s0 LED 
CQY94 s0 LED 
CQY94B(L) s0 LED 
CQY95B SB LED 
CQY96(L) 58 LED 

CQY97A S8 LED 
LAE2001R S11 M 
LAE4001Q S11 M 
LAE4001R S11 M 
LAE4002S S11 M 

LAE6000Q S11 M 
LBE1004R S11 M 
LBE1010R S11 M 
LBE2003S S11 M 
LBE2005Q S11 M 

LBE2008T S11 M 
LBE2009S s 11 M 
LCE1010R s 11 M 
LCE2003S S11 M 
LCE2005Q 511 M 

LCE2008T S11 M 
LCE2009S s 11 M 
LJE42002T S11 M 
LKE1004R 511 M 
LKE2002T S11 M 

LKE2004T S11 M 
LKE2015T S11 M 
LKE21004R S11 M 
LKE21015T S11 M 
LKE21050T s 11 M 

LKE27010R S11 M 
LKE27025R S11 M 
LKE32002T S11 M 
LKE32004T S11 M 
LTE42005S S11 M 

LTE42008R S11 M 
LTE42012R S11 M 
LV1721E50R S11 M 
LV2024E45R S11 M 
LV2327E40R S11 M 

F ET = Field-effect transistors 
LED= Light-emitting diodes 
M = Microwave transistors 

I 

type no. book section type no. 

LV3742E16R S11 M OS89210 
LV3742E24R S11 M OS89215 
LWE2015R S11 M OSB9410 
LWE2025R S11 M OSB9415 
LZ1418E100RS11 M OSM9110 

MK812040WS S11 M OSM9115 
MK812100WS S11 M OSM9210 
MK812140W S11 M OSM9215 
M06075B200ZS11 M OSM9410 
M06075B400ZS11 M OSM9415 

MR812175YR S 11 M OSM9510 
MR812350YR S11 M OSM9511 
M51011B700YS11 M OSM9512 
MS6075B800ZS11 M 05S9110 
MS812900Y S11 M OSS9115 

MZ0912B75Y 511 M OSS9210 
MZ0912B150YS11 M OSS9215 
OM286 S13 SEN OSS9410 
OM287 S13 SEN OSS9415 
OM320 510 W8M P8MF4391 

OM321 S10 W8M PBMF4392 
OM322 510 W8M PBMF4393 
OM323 S10 W8M PDE1001U 
OM323A 510 W8M PDE1003U 
OM335 S10 W8M PDE1005U 

OM336 S10 W8M PDE1010U 
OM337 S10 W8M PEE1001U 
OM337A S10 W8M PEE1003U 
OM339 S10 W8M PEE1005U 
OM345 S10 W8M PEE1010U 

OM350 S10 W8M PH2222;R 
OM360 S10 W8M PH2222A;R 
OM361 S10 WBM PH2369 
OM370 S10 W8M PH2907;R 
OM386 S13 SEN PH2907A;R 

OM387 S13 SEN PH2955T 
OM931 S4a p PH3055T 
OM961 S4a p PH5415 
OS89110 S2a St PH5416 
OS89115 S2a St PH13002 

SEN =Sensors 
Sm =Small-signal transistors 
St = Rectifier stacks 

P = Low-frequency power transistors WBM= Wideband hybrid IC modules 
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S2a St 
S2a St 
S2a St 
S2a St 
S2a St 

S2a St 
S2a St 
S2a St 
S2a St 
S2a St 

S2a St 
S2a St 
S2a St 
S2a St 
S2a St 

S2a St 
S2a St 
S2a St 
S2a St 
S5 FET 

S5 FET 
SS FET 
s 11 M 
S11 M 
S11 M 

S11 M 
S11 M 
s 11 M 
S11 M 
S11 M 

S3 Sm 
S3 Sm 
S3 Sm 
S3 Sm 
S3 Sm 

S4a p 
S4a p 
SJ Sm 
S3 Sm 
S4b SP 
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PH13003 S4b SP RPY89 SS I TIP115 S4a p 
PHSD51 S2a R RPY90* SS I TIP116 S4a p 

PKB3001U S11 M RPY91* SS I TIP117 S4a p 

PKB3003U S11 M RPY93 SS I TIP120 S4a p 
PKB3005U S11 M RPY94 SS I TIP121 S4a p 

PKB12005U s 11 M RPY95 SS I TIP122 S4a p 
I PKB20010U S11 M RPY96 S8 I TIP125 S4a p 
I PKB23001U 511 M RPY97 58 I TIP126 54a p 

PKB23003U 511 M RV3135B5X 511 M TIP127 S4a p 
PKB23005U s 11 M RX1214B300Y s 11 M TIP130 S4a p 

PKB25006T 511 M RXB12350Y 511 M TIP131 S4a p 

PKB32001U 511 M RZ1214B35Y 511 M TIP132 S4a p 
PKB32003U 511 M RZ1214B60W 511 M TIP135 S4a p 
PKB32005U 511 M RZ1214B65Y 511 M TIP136 S4a p 
PPC5001T 511 M RZ1214B125W 511 M TIP137 S4a p 

PQC5001T s 11 M RZ1214B125Y 511 M TIP140 S4a p 

PTB23001X 511 M RZ1214B150Y 511 M TIP141 S4a p 

PTB23003X 511 M RZ2833B45W 511 M TIP145 S4a p 

PTB23005X 511 M RZ3135B15U 511 M TIP146 S4a p 

PTB32001X 511 M RZ3135B15W 511 M TIP147 54a p 

PTB32003X 511 M RZ3135B25U 511 M TIP2955 54a p 

PTB32005X 511 M RZ3135B30W 511 M TIP3055 54a p 

PTB42001X 511 M RZB12100Y 511 M 1N821 ;A 51 Vrf 
PTB42002X 511 M RZB12350Y 511 M 1N823;A 51 Vrf 
PTB42003X 511 M RZZ1214B300Y511 M 1N825;A 51 Vrf 

PV3742B4X 511 M TIP29* S4a p 1N827;A 51 Vrf 
PVB42004X S11 M TIP30* 54a p 1N829;A S1 Vrf 
PZ1418B15U s 11 M TIP31* S4a p 1N914 51 SD 
PZ1418B30U 511 M TIP32* S4a p 1N916 S1 SD 
PZ 1721B12U S11 M TIP33* S4a p 1N3879 S2a R 

PZ1721B25U S11 M TIP34* S4a p 1N3880 52a R 
PZ2024B10U S11 M TIP41* S4a p 1N3881 S2a R 
PZ2024B20U S11 M TIP42* S4a p 1N3882 52a R 
PZB16035U S11 M TIP47 S4a p 1N3883 52a R 
PZB27020U S11 M TIP48 S4a p 1N3889 S2a R 

RPY58A S8 Ph TIP49 S4a p 1N3890 S2a R 
RPY76B SB Ph TIP50 S4a p 1N3891 S2a R 
RPY86 sa I TIP110 S4a p 1N3892 S2a R 
RPY87 sa I TIP111 S4a p 1N3893 S2a R 
RPY88 58 I TIP 112 S4a p 1N3909 S2a R 

= series RFP = R.F. power transistors and modules 
I = Infrared devices SD =Small-signal diodes 
M = Microwave transistors Sm =Small-signal transistors 
P = Low-frequency power transistors SP = Low-frequency switching power transistors 
Ph = Photoconductive devices Vrf = Voltage reference diodes 
R = Rectifier diodes 



type no. book section 

1N3910 S2a R 
1N3911 S2a R 
1N3912 S2a R 
1N3913 S2a R 
1N4001G S1 R 

1N4002G S1 R 
1N4003G S1 R 
1N4004G S1 R 
1N4005G S1 R 
1N4006G S1 R 

1N4007G S1 R 
1N4148 S1 SD 
1N4150 S1 SD 
1N4151 S1 SD 
1N4153 S1 SD 

1N4446 S1 SD 
1N4448 S1 SD 
1N4531 S1 SD 
1N4532 S1 SD 
1N5059 S1 R 

1N5060 S1 R 
1N5061 S1 R 
1N5062 S1 R 
1N5B32 S2a R 
1N5B33 S2a R 

1N5B34 S2a R 
1N6097 S2a R 
1N609B S2a R 
2N918 S10 WBT 
2N929 S3 Sm 

2N930 S3 Sm 
2N1613 S3 Sm 
2N1711 S3 Sm 
2N1893 S3 Sm 
2N2219 S3 Sm 

2N2219A S3 Sm 
2N2222 S3 Sm 
2N2222A S3 Sm 
2N2297 S3 Sm 
2N2368 S3 Sm 

A = Accessories 
F ET = Field-effect transistors 
I = Infrared devices 
Ph = Photoconductive devices 
R = Rectifier diodes 
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2N2369 
2N2369A 
2N24B3 
2N24B4 
2N2904 

2N2904A 
2N2905 
2N2905A 
2N2906 
2N2906A 

2N2907 
2N2907A 
2N3019 
2N3020 
2N3053 

2N3375 
2N3553 
2N3632 
2N3822 
2N3823 

2N3B66 
2N3903 
2N3904 
2N3905 
2N3906 

2N3924 
2N3926 
2N3927 
2N3966 
2N4030 

2N4031 
2N4032 
2N4033 
2N4091 
2N4092 

2N4093 
2N4123 
2N4124 
2N4125 
2N4126 

book section type no. book section 

S3 Sm 2N4391 . S5 FET 
S3 Sm 2N4392 S5 FET 
S3 Sm 2N4393 S5 FET 
S3 Sm 2N4427 56 RFP 
S3 Sm 2N4B56 S5 FET 

S3 Sm 2N4857 S5 FET 
S3 Sm 2N4858 S5 FET 
S3 Sm 2N4B59 S5 FET 
S3 Sm 2N4860 S5 FET 
S3 Sm 2N4861 55 FET 

S3 Sm 2N5400 S3 Sm 
S3 Sm 2N5401 S3 Sm 
S3 Sm 2N5415 S3 Sm 
S3 Sm 2N5416 S3 Sm 
S3 Sm 2N5550 S3 Sm 

S6 RFP 2N5551 53 Sm 
S6 RFP 2N6659 . S5 FET 
S6 RFP 2N6660 S5 FET 
S5 FET 2N6661 S5 FET 
S5 FET 61SV SB I 

S6 RFP 375CQY/B SB Ph 
S3 Sm 497CQF/A SB Ph 
S3 Sm 498CQL SB Ph 
S3 Sm 56201d S4b A 
S3 Sm 56201j S4b A 

S6 RFP 56245 53, 10 A 
S6 RFP 56246 S3, 10 A 
S6 RFP 56261a S4b A 
S5 FET 56264a,b S2a/b A 
S3 Sm 56295 S2a/b A 

S3 Sm 56326 54b A 
S3 Sm 56339 S4b A 
S3 Sm 56352 S4b A 
S5 FET 56353 S4b A 
S5 FET 56354 S4b A 

S5 FET 56359b S2,4b A 
S3 Sm 56359c S2,4b A 
S3 Sm 56359d S2,4b A 
S3 Sm 56360a S2,4b A 
S3 Sm 56363 S2,4b A 

RFP = R.F. power transistors and modules 
SD =Small-signal diodes 
Sm = Small-signal transistors 
WBT= Wideband transistors 
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56364 S2,4b A 
56367 S2a/b A 
56368a S2,4b A 
56368b S2,4b A 
56369 S2,4b A 

56378 S2,4b A 
56379 S2,4b A 
56387a,b S4b A 

A ~Accessories 
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