




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































electrical characteristics (T c = 250 C) (unless otherwise specified) 

CHARACTERISTIC 

off characteristics 
Collector-Emitter Breakdown Voltage TIP30 

(Ic = -30mA) TIP30A 
TIP30B 
TIP30C 

Collector Cutoff Current 
(VCE =-30V) TIP30, TIP30A 
(VCE = -60V) TIP30B, TIP30C 

Collector Cutoff Current 
(VCE = -80V) TIP30 
(VCE = -100V) TIP30A 
(VCE = -120V) TIP30B 
(VCE = -140V) TIP30C 

Emitter Cutoff Current 
(VES = -5V, ·IC = 0) 

second breakdown 
I Second Breakdown with Base Forward Biased 

on characteristics 
DC Current Gain 

(Ic = -0.2A, VCE = -4V) 
(Ic = 1A, VCE = 4V) 

Collector-Emitter Saturation Voltage 
(Ic = -1A, Is = -125mA) 

Base-Emitter Voltage 
(Ic = -1A, VCE = -4V) 

switching cha·racteristics 
Turn-on Time RL = 300, Ic = -1A 

Turn-off Time 
IS1 = IS2 = 0.1A 
VSE(off) = 4.3V 

INPUT 
MONITOR 

SYMBOL 

VCEO 

ICEO 

ICES 

IESO 

FBSOA 

hFE 

VCE(Sat) 

VSE(On) 

ton 

toft 

OUTPUT 
MONITOR 

MIN 

-40 
-60 
-80 
-100 

-
-

-
-
-
-

-

20 
15 

-

-

-

-

TYP MAX UNIT 

- - Volts 
- -
- -
- -

- -0.3 mA 
- -0.3 

- -0.2 mA 
- -0.2 
- -0.2 
- -0.2 

- -1 mA 

SEE FIGURE 3 

- - -
- 75 

- -0.7 V 

- -1.3 V 

0.3 - f.1.s 

1 -

1N914 
RBB1 - 36 n 

2N4301 

�M�O�~�~�;�~�~� �4�.�~�~� �-�-�l�~�;�J�- -r::----
Von --8.5V �-�-�~� 1 90% 

56n 1N914 1N914 1N914 

270pF RBB2-S6 n 

30 n VBB2 = 4.3 V =-

VBB1" 10V 
ADJUST FOR 
Von =-B.5VAT 
INPUT MONITOR 

+ 

TEST CIRCUIT 

+ 

NOTES: A. Vgen is a 30·V pulse into a 50 Q termination. 

OUTPUT 
MONITOR 

I I 
I I 
I I 

ton-+ol ...... ......toff-+1 
I I rr--:L 

VOLTAGE WAVEFORMS 

B. The V gen waveform is supplied by the following characteristics: tr < '5 ns, tf < '5 ns, Zout = 50 Q, tw = 20 �~�s�,� 

duty cycle < 2 %. 
C. Waveforms are monitored on an oscilloscope with the following characteristics: tr < , 5 ns, Rin ;. '0 MQ, Cin < , '.5 pF. 
D. Resistors must be noninductive types. 
E. The d·c power supplies may require additional bypassing in order to minimize ringing. 

FIGURE 1. RESISTIVE·LOAD SWITCHING 
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STATIC FORWARD CURRENT TRANSFER RATIO 
vs 

COLLECTOR CURRENT 

.,.0;; 1k ~~~~\?=l3II~iHII VCE =-4V 
IX: 400 Tc = 25DC 
~ See Notes 5 and 6 t-H-t+lHtt--t-+-l-HttH 
] 
~ 100 .. c 
~ 40 = u 
"E 
to 

! 10 .f 
u 

~ 
4 

w 
II. 
.c 1 

- 0.001 -0.01 -0.1 -1 
Ic-Collector Current-A 

FIGURE 2. TYPICAL CHARACTERISTICS 
NOTES: 5. These parameters must be measured using pulse techniques. tw = 300 ~s. duty cycle .. 2%. 

6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts. 

FORWARD-BIAS SAFE OPERATING AREA 

1 
~ = u 
~ 
ts 
..!!! 
"0 u 
I 
~ 

100 

40 

10 

4 

0.4 i== I--
~ 

0.1 i::= § 
0.04 

0.01 
1 

"tw = 300 lIS. d =" 0.1 - 1 0% 
tw = 1 ms, d = 0.1 = 10% 
tw = 10 ms, d = 0.1 = 10% 
DC Operation, See Note 7 

~bJl 

TlP30 
TIP30A 
TIP30B 

r:TIP30C 

LIIIIIII 
4 10 40 100 400 1000 

VCE-Collector·Emitter Voltage-V 

FIGURE 3 MAXIMUM SAFE OPERATING AREA 
NOTE 7: This combina"tion of maximum voltage and current values may be achieved only 

when switching from saturation to cutoff with a clamped inductive load. 

":r.40 
c o 

:1 
is 30 .. 
u .;; ., 

Q .. 
6 20 
= c 
.~ 

8 
~ 10 
E 
'2 
=f 
~ o 

o 

DISSIPATION DERATING CURVE 

I" 
""-" ~ 

"r-... 

" .~ 
25 50 75 100 125 150 

Tc-Case Temperature-DC 

FIGURE 4 THERMAL INFORMATION 
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NPN POWER TRANSISTORS 
TIP 31 Series 

40-100 VOLTS 
COMPLEMENTARY TO THE TIP32 SERIES 3 AMP, 40 WATTS 

The TIP31 Series power transistors are designed for use in 
general purpose amplifier and switching applications. 

Features: 

• 40W at 2SoC case temperature 

• 3A continuous collector current 

• SA peak collector current 

• Minimum fT of 3 MHz at 10V, O.SA 

• Customer-specified selections available 

maximum ratings (T C = 25° C) (unless otherwise noted) 

RATING SYMBOL TIP31 
Collector-Emitter Voltage VCEO 40 
Collector-Base Voltage Vcso 80 
Emitter Base Voltage VESO 5 
Collector Current -:- Continuous IC 3 

Peak ICM 5 
Base Current - Continuous Is 1 

Total Power Dissipation @ T A = 25°C PD 2 
@Tc=25°C 40 

Operating and Storage 
Junction Temperature Range TJ, TSTG -65 to +150 

thermal characteristics 

Thermal Resistance, Junction to Case ReJC 3.125 
Maximum Lead Temperature for Soldering 
Purposes: W' from Case for 5 Seconds TL 250 

779 

NPN 

COL.L.ECTOR 

EMITTER 

CASE STYLE TO-220AB 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

.404110.261 .11612951 19014831 

.---- -
__ + _ .26516.731 t 24516.221 _ CASE 

f... 380196511.11012.791 -_·-rt 05511.391 I' . -.l. .17014.321 --j .04811.:221 

/ 
t TEMPERATURE 
T REFERENCE 

.35519.021 / POINT 

:~:~:~:~::DIA. +32518.251 --:J.591 

~ ~51 
~.31 I .00110.0251 

TERM.l 

TERM.2 
-!f;"~IIII4n----' .500112. 71M I N. 

TERM.3 

.05511.391 

.04511.141 

.0331~.841 .!IH_j--.l0512.671 
.02710.691 ~ _ .09512.411 

.055(1.391 .1 I-- .21015.331 

.04511.141-" I-- . 19014.821 

TIP31A TIP31B 
60 80 

100 120 

5 5 

3 3 
5 5 
1 1 

2 2 
40 40 

-65 to +150 -65 to +150 

3.125 3.125 

250 250 

~ 
.02110.531 
.01510.381 

TIP31C 
100 

140 

5 

3 
5 
1 

2 
40 

-65 to +150 

3.125 

250 

.10712.721 

.08712.211 

UNITS 
Volts 

Volts 

Volts 

A 

A 
Watts 

°C 

°CIW 

°C 



electrical characteristics (T c = 25° C) (unless otherwise specified) 

I CHARACTERISTle I SYMBOL I MIN I TYP MAX UNIT 

off characteristics 
Collector-EmJtter Breakdown Voltage tlP31 

(Ic = 30mA) TIP31A 
TIP31B 
TIP31C 

Collector Cutoff Current 
(VCE= -30V) TIP31, TlP31A 
(VCE= 60V) TIP31B, TIP31C 

Cullr,ctor Cutoff Current 
(\CE= SOV) 
(VCE= 100V) 
(VCE= 120V) 
(VCE= 140V) 

Emitter Cutoff Current 
(VEB = SV, IC = 0) 

second breakdown 
. I Second Breakdown with Base Forward Biased 

on characteristics 
DC Current Gain 

(Ic = 1A, VCE= 4V) 
(Ic = 3A, VCE = 4V) 

Collector-Emitter Saturation Voltage 
(Ic = 3A, Is = 375mA) 

B?se-Emitter Voltage 
(Ic = 3A, VCE = 4V) 

switching characteristics 
Turn-on Time RL = 30n, Ic =1A 

Turn-off Time 
IS1 = IS2 = O.1A 
VSE(off) = -4.3V 

tN9t4 

INPUT 
MONITOR 

ABBt =36 n 

56n 
;!N53B5 

1N9t4 tN9'4 1N914 

270pF RSS2=56n 

30n VBB2=4.t v-=: 

~----------------------~----.+ VSSt .. tOV 
ADJUSTF.OR 
Von =9.5VAT 
I.NPUT MONITOR 

TEST CIRC!)IT 

TIP31 
TIP31A 
TIP31B 
TIP31C 

+ 

VCEO 

ICEO 

ICES 

lEBO 

FBSOA 

hFE 

VCE(sat) 

VBE(on) 

ton 

tott 

OUTPUT 
MONITOR 

+ 
.=Vcc=30V 

40 - - Volts 
60 - -
SO - -
100 - -

- - 0.3 mA 
- - 0.3 

- - 0.2 mA 
- - 0.2 
- - 0.2 
- - 0.2 

- - 1 mA 

SEE FIGURE 3 

25 - - -
10 - 50 

- - 1.2 V 

- - 1.S V 

- 0.5 - Jls 

- 2 -

von=a.5v--;;r;:-~D% 
INPUT OV-- ----- --- ----10% I 

MONITOR - 4.3 V I I 

OUTPUT 
MONITOR 

I I 
~tDnt+ ~ toff 

I I 

\l 1D%r-

90%'t-.r~ 
VOLTAGE WAVEFORMS 

NOTES: A. Vgenisa ~.30.vpulseinIDa50QlerminaliDn. 
B. TheVgen wayeform is su.pplied by Ihe following charaClerislics: tr '" 15 ns, II'" 150s, Zout = 50Q,Iw = 20~s, 

duty cycle", 2%. 
C. Waveforms are monitored on an oscilloscope with Iheloltowing characteristics: tr '" 15ns, Rin i> 10 MQ, Cin '" 11.5 pF. 
D. Resislors must be nonlnciuciive Iypes. 
E •. The d~c po'wer su.pPI.ie~ ma'y require' ~dditional byp~ssing j'n order to minimize ringing. 

FIGURE 1. RESISTIVe:LOAD SWITCHING 

7S0 



STATIC FORWARD CURRENT TRANSFER RATIO 
vs 

COLLECTOR CURRENT 

o lk ~s~~~~~l~~II~~1 . ., VCE =4V 

~ 400 TC = 25°C 
J!! See Notes 5 and 6 

j 
;: 'OO~IIIIII ~ 
8 40 

"E! 

~ 
~,o~n ••• ~ 4p 
w 
II. 
z: 

'~~~WL~~UW~~~WL~~~ 

0.001 0.01 0.1 10 
Ic-Collector Current-A 

FIGURE 2. TYPICAL CHARACTERISTICS 

NOTES: 5. These parameters must be measured using pulse techniques. tw = 300 ~s. duty cycle" 2%. 
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts. 

100 

40 

<t 10 
.!. c 4 
~ 
" U 

~ 
1:> 
.! 

S 
I 

E 0.1 

0.04 

VCE-Coliector.Emitter Voltage-V 

FIGURE 3 MAXIMUM SAFE OPERATING AREA 
NOTE 7: This combination of maximum voltage and current may be achieved only 

when switching from saturation to cutoff with a clamped inductive load. 

, 50 
c 

'I 
.;:; 40 
£5 
.~ 
~ 30 .. ::r o ::r c 
.~ 20 

8 
E 
~ 10 

! o 
o 

DISSIPA TION DERATING CURVE 

I'\. 
" 
" \.. 

" " 'I\. 
" 25 50 75 100 125 150 

Tc-Case Temperature-oC 

FIGURE 4 THERMAL INFORMATION 
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PNP POWER TRANSISTORS 
TIP 32 Series 

COMPLEMENTARY TO THE TIP31 SERIES 
-40 - -100 VOLTS 
-3 AMP, 40 WATTS 

The TIP32 Series power transistors are designed for use in 
general purpose amplifier and switching applications. 

Features: 

• Designed for complementary use with TIP31 series 

• 40W at 25° C case temperature 

• 3A continuous collector current 

• SA peak collector current 

• Minimum fT of 3 MHz at 10V, O.SA 

• Customer-specified selections available 

maximum ratings (T c = 25° C) (unless otherwise noted) 

RATING SYMBOL TIP32 
Collector-Emitter Voltage VCEO -40 

Collector-Base Voltage VCSO -80 

Emitter Base Voltage VESO -5 
Collector Current - Continuous IC -3 

Peak ICM -5 

Base Current - Continuous Is -1 

Total Power Dissipation @ TA = 25°C PD 2 
@Tc=25°C 40 

Operating and Storage 
Junction Temperature Range TJ, TSTG -65 to +150 

thermal characteristics 

Thermal Resistance, Junction to Case ReJC 3.125 
Maximum Lead Temperature for Soldering 
Purposes: W' from Case for 5 Seconds TL 250 

783 

PNP 
COLLECTOR 

EMITTER 

CASE STYLE TO-220AB 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

: ~:~g~~IDIA. 

TERM.l 

TERM.2 

TERM.3 

.404(10.26) . ~ ~~\~.~~II .190(4.831 
.380(9.651.j· I' '170(4'321~ .055(1.391 I--..L I .048(1.221 .----- . 
__ + .265(6.731 t .245(6.22: _ CASE 

t--+----1I--------,fl--i-....., TEMPERATURE 

+ .355(9.021 
.325(8.251 

~ 
-tr;',III~r+--, .500(12.7IMIN. 

REFERENCE 
/" POINT ---, 

.220(5.591 

---..t... 
.00610.151 
.001 (0.0251 

.033(~.841 .11tiJ--.105(2.671 
.027(0.691 ~ •. 095(2.411 

.055(1.391---1 1---' .210(5.331 
r=*-l 

.021 (0.531 
.015(0.381 

.107(2.721 
.08712.211 

.045( 1.141 I--- .190(4.821 

TIP32A TIP32B TIP32C UNITS 
-60 -80 -100 Volts 
-100 -120 -140 Volts 
-5 -5 -5 Volts 
-3 -3 -3 A 
-5 -5 -5 
-1 -1 -1 A 
2 2 2 Watts 
40 40 40 

-65 to +150 -65 to +150 -65 to +150 °C 

3.125 3.125 3.125 °CIW 

250 250 250 °C 



electrical characteristics (T c = 25° C) (unless otherwise specified) 

I CHARACTERISTIC 

off characteristics 
Collector-Emitter Breakdown Voltage TIP32 

(Ic = -30mA) TIP32A 
TIP32B 
TIP32C 

Collector Cutoff Current 
(VCE = -30V) TIP32, TIP32A 
(VCE = -60V) TIP32B, TIP32C 

Collector Cutoff Current 
(VCE = -80V) TIP32 
(VCE = -100V) TIP32A 
(VCE = -120V) TIP32B 
(VCE = -140V) TIP32C 

Emitter Cutoff Current 
(VES = -5V, Ic = 0) 

second breakdown 
I Second Breakdown with Base Forward Biased 

on characteristics 
DC Current Gain 

(Ie = -4A, VCE = -1V) 
(Ie = -3A. VCE = -4V) 

Collector-Emitter Saturation Voltage 
(Ic = -3A. Is = -375mA) 

Base-Emitter Voltage 
(Ic = -3A, VCE = -4V) 

switching characteristics 
Turn-on Time RL = 300, Ic = 1 A 

Turn-off Time 
IS1 = IS2 = 0.1A 
VSE(off) = 4.3V 

INPUT 
MONITOR 

I SYMBOL I MIN 

VCEO 

ICEO 

ICES 

IESO 

FBSOA 

hFE 

VCE(sat) 

VSE(on) 

ton 

toff 

OUTPUT 
MONITOR 

-40 
-60 
-80 
-100 

-
-

-
-
-
-

-

25 
10 

-

-

-

-

TYP MAX UNIT 

- - Volts 
- -
- -
- -

- -0.3 mA 
- -0.3 

- -0.2 mA 
- -0.2 
- -0.2 
- -0.2 

- -1 mA 

SEE FIGURE 3 

- - -
- 50 

- -1.2 V 

- -1.8 V 

0.3 - JlS 

1 -

lN914 RBBI = 36 n 

2N4301 

. MO~~~t~~ --!~;J--~---
v =-85V --_ 90% on· 1 I 

56n lN914 lN914 lN914 

270 pF RBB2 = 56 n 

30 n VBB2 = 4.3 V.=. 

VBBI '" 10V 
ADJUST FOR 
Von =-8.5VAT 
INPUT MONITOR 

+ 

TEST CIRCUIT 

+ 

NOTES: A. Vgen is a 30-V pulse inlo a 50Q lerminalion. 

I,.F 

RL = 30 n 

-= VCC=30V 
+ 

I I 
I I 
1 I· 

ton -+-I .... Io4-loff ~ 
I I 

OUTPUT 90%.f----1~10% I;: 
MONITOR -.-J 10% L 

VOLTAGE WAVEFORMS 

B. The Vgen wavelorm is supplied bylhe following characterislics: Ir'; 15ns,II'; 15ns.Zoul = 50Q,lw = 20,.s, 
duty cycle'; 2 %. 

C. Waveforms are monitored on an oscilloscope with the following characteristics: tr.l!it 15 ns, Rin ~ 10 MQ, Cin ~ 11.5 pF. 
D. Resistors must be noninductive types. 
E. The doc power supplies may require additional bypassing in order to minimize ringing. 

FIGURE 1. RESISTIVE-LOAD SWITCHING 
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STATIC FORWARD CURRENT TRANSFER RATIO 
vs 

COLLECTOR CURRENT 
1k 

.2 
1;; 

VCE=-4V 

': 400 
~ 

TC = 25°C 
See Notes 5 and 6 

§ 
~ r-r-

~ 
': 100 

~ d 40 

I-1! 
! If 10 
u 

~ 4 

w ... 
.c 1 

-0.001 -0.01 -0.1 -1 -10 

IC-Collector Current-A 

FIGURE 2. TYPICAL CHARACTERISTICS 

NOTES: 5. These parameters must be measured using pulse techniques. tw = 300,.... duty cycle'; 2%. 
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts. 

FORWARD-BIAS SAFE OPERATING AREA 

100 
tw - 300ps, d = 0.1 = 1 0% 

40 tw = 1 ms, d = 0.1 = 10% 

'1 10 

tw = 10 ms, d = 0.1 = 1 0% 
, / D.C. Operation, See No te' 

C 4 ~ 
:; 
u ~ 

~ 
.!! 0.4 '0 u 
I 
E 0.1 

F= ~ TI P32 r= r- TI P32A 
I--I- TI P32B 

~ ~ TI P32C 

0.04 .. 
0.01 \ 1111\ 11111 I 

1 4 10 40 100 400 1k 
VCE-Coliector·Emitter Voltage-V 

FIGURE 3 MAXIMUM SAFE OPERATING AREA 
NOTE 7: This combination of maximum voltage and current may be achieved only 

when switching from saturation to cutoff with a clamped inductive load. 

if 50 
c .g .. 
. ~ 40 
i5 .. 
.!:! 

~ 30 .. 
" o 
" c 
.~ 20 
o 
u 
E 
E 10 
.~ 

~ 
.t' 0 

o 

DISSIPATION DERATING CURVE 

"-
" .~ 

" '\ 
'" r-... 

'" 25 50 75 100 125 150 
Tc-Case Temperature-oC 

FIGURE 4 THERMAL INFORMATION 
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NPN POWER TRANSISTORS 
TIP 41 Series 

40-100 VOLTS 
COMPLEMENTARY TO THE TIP42 SERIES 6 AMP, 65 WATTS 

The TIP41 Series power transistors are designed for use in 
general purpose amplifier and switching applications. 

Features: 

• Designed for complementary use with TIP42 series 

• 6SW at 25° C case temperature 

• 6A continuous collector current 

• 10A peak collector current 

• Minimum fT of 3 MHz at 10V, O.SA 

• Customer-specified selections available 

maximum ratings (T C = 25° C) (unless otherwise noted) 

RATING SYMBOL TIP41 
Collector-Emitter Voltage VCEO 40 
Collector-Base Voltage VCBO 80 

Emitter Base Voltage VEBO 5 
Collector Current - Continuous IC 6 

Peak ICM 10 
Base Current - Continuous IB 3 
Total Power Dissipation @ T A = 25° C Po 2 

@Tc= 25°C 65 
Operating and Storage 
Junction Temperature Range TJ, TSTG -65 to +150 

thermal characteristics 

Thermal Resistance, Junction to Case ROJC 1.92 

Maximum Lead Temperature for Soldering 
Purposes: W' from Case for 5 Seconds TL 250 

787 

NPN 
COLLECTOR 

EMITTER 

CASE STYLE TO-220AB 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

.404110.26) 1161295) 1901483) 

1 1-.1. .17014.32) '1 .04811.22) 

I-""""'"--i .-- - . 
__ + _ .26516.73) 

f...38019.65)-eoI·11012.79) -' _·-rt 05511.39) 

f .24516.22) _ CASE 

/ 
t TEMPERATURE 
T REFERENCE 

.35519.02) / POINT 

:~:~:~:~~:DIA. + .32518.25) ~59) 
~ ~5) 
~.3) I .00110.025) 

TERM.1 

TERM.2 

~11I14ri'---, .500112.7)MIN. 

TERM.3 

.0331~.84) .!h.J--.,0512.67) 
.02710.69) ~ •. 09512.41) 

.055 1.39 --l 1:= .21015.33) 

.045 1.14) .19014.82) 

TIP41A TIP41B 
60 80 
100 120 

5 5 
6 6 
10 10 

3 3 
2 2 

65 65 

-65 to +150 -65 to +150 

1.92 1.92 

250 250 

.02110.53) 
.01510.38) 

TIP41C 
100 

140 

5 
6 
10 
3 
2 

65 

-65 to +150 

1.92 

250 

.10712.72) 

.08712.21) 

UNITS 
Volts 

Volts 

Volts 
A 

A 
Watts 

°C 

°C/W 

°C 



electrical characteristics (T c = 25 0 C) (Unless otherwise specified) 

I CHARACTERISTIC 

off characteristics 
Collector-Emitter Breakdown Voltage TIP41 

(Ic = 30mA) TIP41A 
TIP41B 
TIP41C 

Collector Cutoff Current 
(VCE=30V) TIP41, TIP41A 
(VCE = 60V) TIP41B, TIP41C 

Collector Cutoff Current 
(VCE = 80V) TIP41 
(VCE= 100V) TIP41A 
(VCE = 120V) TIP41B 
(VCE= 140V) TIP41C 

Emitter Cutoff Current 
(VES = 5V, Ic = 0) 

second breakdown 
I Second Breakdown with Base Forward Biased 

on characteristics 
DC Current Gain 

(Ic = .3A, VCE = 4V)' 
(Ic = 3A, VCE = 4V) 

Collector-Emitter Saturation Voltage 
(Ic = 6A, Is = .6A) 

Base-Emitter Voltage 
(Ic = 6A, VCE = 4V) 

switching characteristics 
Turn-on Time Ic =6A, RL = 50 

Turn-off Time 
IS1 = IS2 = 0.6A 
VSE(otf) = -4V 

INPUT 
MONITOR 

SYMBOL MIN 

VCEO 

ICEO 

ICES 

IESO 

FBSOA 

hFE 

VCE(sat) 

VSE(on) 

ton 

toft 

OUTPUT 
MONITOR 

40 
60 
80 
100 

-
-

-
-
-
-

-

30 
15 

-
-

-
-

TYP MAX UNIT 

- - Volts 
- -
- -
- -

- 0.7 mA 
- 0.7 

- 0.4 mA 
- 0.4 
- 0.4 
- 0.4 

- 1 mA 

SEE FIGURE '3 

- - -
- 75 

- 1.5 V' 

- 2.0 V 

0.6 - p's 

1 -

tN9t4 
RSSt ~ 10 n 

2NS38S 

VOn =14V-J::-~o" 
INPUT OV -- ----- --- ----

MONITOR - 4 V 10% : S6n lN9t4 tN914 lN914 

270pF RBS2~ 10n 

Vuen 
30n VSB2=4V,= tl'F 

+ OUTPUT 
MONITOR 

I I 
I ._ • 

....., ton, !-I-..;- toff 

I I I . 

~----------------------~~--•• + 
--Lf 

VSS,"'6V 
AOJUST FOR 
Von=t4VAT 
INPUT MONITOR 

TEST CIRCUIT 

NOTES: A. V gen is a - 30-V pulse into a 50 12 termination. 

VOLTAGE WAVEFORMS 

B. The V gen waveform is supplied by a generator with the following characteristics: t r .. 15 ns. tf." 1 5 ns. Zout = 50 g, 
tw = 201'5, duty cycle .. 2%. 

C. Waveforms are monitored onan.oscilloscope with the following chiuacteristics: t r .. 15 ns, Rin ;lo 10 Mg, Cin .. 11.5 pF. 
D. Resistors must be noninductive types. 
E. The doc power supplies may require additional bypassing in order to minimize ringing. 

FIGURE 1. RESISTIVE-LOAD SWITCHING 
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STATIC FORWARD CURRENT TRANSFER RATIO 
vs 

COLLECTOR CURRENT 

1000r~~~~~~~~I1~~~~ VCE=4V 
o TC = 25°C 
.~ 400 See Notes 5 and 6 +-~I-HI#l+--I--++++HIl 
a: 

0.04 0.1 0.4 4 10 
Ic-Collector Current-A 

FIGURE 2. TYPICAL CHARACTERISTICS 

NOTES: 5. These parameters must be measured using pulse techniques. tw = 300 ~s. duty cycle .. 2%. 
6. These parameters are measured with voltage~sensin9 contacts separate from the current·carrying contacts. 

FORWARD-BIAS SAFE OPERATING AREA 

100 ~~I~~tw~";~ 300~, d~ ='~01"~'1"'~' 1i~)% 
40 ~ tw = 1 ms, d = 0.1 = 10% 

f--++-I4+IA+.I-, tw = 10 ms, d = 0.1 = 10% 
« 10 / D.C. Operation See Note 7 

~4 •• ~.m. I!! I=: 
8 
i ~ !~~IIII~~~III!~~~~~III 8 0.4 t~:~:~A; 

I iiiiiil;T1P4~1B'llliil _uO.1 
IIr 

0.04 

1111 O.Ot L-...l-L..LUllll...--.l.......LJL.ll.IllL....LL.......L..J....LllJIJ 
1.0 4 10 40 100 400 1000 

VCE - Collector - Emitter Voltage - V 

FIGURE 3 MAXIMUM SAFE OPERATING AREA 

NOTES: 7. This combination of maximum voltage and current may be achieved only 
when switching from saturation to cutoff with a clamped inductive load. 

3f 80 
c o l 70 
.s: 
is 60 

8 
'g; 50 
Q .. 
S 40 

" ·s c 30 
8 
E 20 
~ ! 1: 

DISSIPA TION DERATING CURVE 

~ 

" "" '" '" '\ t'-. "-
"" o 25 50 75 100 125 150 

Tc-Case Temperature-oC 

FIGURE4 THERMAL INFORMATION 
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PNP POWER TRANSISTORS 
TIP 42 Series 

-40 - -100 VOLTS 
COMPLEMENTARY TO THE TIP41 SERIES -6 AMP, 65 WATTS 

The TIP42 Series power transistors are designed for use in 
general purpose amplifier and switching applications. 

Features: 

• 65W at 25° C case temperature 

• 6A continuous collector current 

• 10A peak collector current 

• Minimum fT of 3 MHz at 10V, O.5A 

• Customer-specified selections available 

maximum ratings (T C = 25° C) (unless otherwise noted) 

RATING SYMBOL TIP42 
Collector-Emitter Voltage VCEO -40 
Collector-Base Voltage VC80 -80 

Emitter Base Voltage VE80 -5 

Collector Current - Continuous IC -6 
Peak ICM -10 

Base Current - Continuous 18 -3 
Total Power Dissipation @ T A = 25°C Po 2 

@Tc=25°C 65 
Operating and Storage 
Junction Temperature Range TJ, TSTG -65 to +150 

thermal characteristics 

Thermal Resistance, Junction to Case ROJC 1.92 

Maximum Lead Temperature for Soldering 
Purposes: %" from Case for 5 Seconds TL 250 

791 

:~:ig:~~:DIA. 

TERM.I 

TERM.2 

TERM.3 

PNP 

EMITTER 

404(1026) .1161295) 
f.--' -'--1. 110(2.79) '190(483)rt 0551139) I .380(9.65) I 170(4.32) --j :04611' 22) 

-L -.--- __ 
_ _ + .265(6 73) 

f .245(6.221 _ CASE 

L.--l---+---~f1--r""" TEMPERATURE r REFERENCE 
/ POINT 

+ :~~~\~'.~~:-------r 

~ 
~59) 

.130(3.3) • .gg~(~rii~) 
f 

.500(12.7)MIN. 

.0331~.84) .1~~.105(2.67) 
.027(0.69) ~".095(2.41) 

.055(1.39) .1 \--' .210(5.33) 

.045(1.14)---" f--- .190(4.62) 

~ 
.021 (0.53) 
.015(0.36) 

.107(2.72) 
.067(2.21) 

TIP42A TIP42B TIP42C UNITS 
-60 -80 -100 Volts 
-100 -120 -140 Volts 
-5 -5 -5 Volts 
-6 -6 -6 A 
-10 -10 -10 

-3 -3 -3 A 
2 2 2 Watts 

65 65 65 

-65 to +150 -65 to +150 -65 to +150 °C 

1.92 1.92 1.92 °C/W 

250 250 250 °C 



electrical characteristics (T c = 25 0 C) (unless otherwise specified) 

I CHARACTERISTIC 

off characteristics 
Collector-Emitter Breakdown Voltage TIP42 

(Ic = 30mA) TIP42A 
TIP42B 
TIP42C 

Collector Cutoff Current 
(VCE = -30V) TIP42, TIP42A 
(VCE = -SOV) TIP42B, TIP42C 

Collector Cutoff Current 
(VCE = -80V) TIP42 
(VCE = -100V) TIP42A 
(VCE = -120V) TIP42B 
(VCE = -140V) TIP42C 

Emitter Cutoff Current 
(VES = -5V, IC = 0) 

second breakdown 
I Second Breakdown with Base Forward Biased 

on characteristics 
DC Current Gain 

(Ic = -.3A, VCE = -4V) 
(Ic = -3A, VCE = -4V) 

Collector-Emitter Saturation Voltage 
(Ic = -SA, Is = -.SA) 

Base-Emitter Voltage 
(Ic = -SA, VCE = -4V) 

switching characteristics 
Turn-on Time RL = 5!l, Ic = -SA 

Turn-off Time 
IS1 = IS2 = O.SA 
VSE(off) = 4V 

INPUT 
MONITOR 

SYMBOL MIN 

VCEO 

ICED 

ICES 

IESO 

FBSOA 

hFE 

VCE(sat) 

VSE(on) 

ton 

toft 

OUTPUT 
MONITOR 

-40 
-so 
-80 
-100 

-
-

-
-
-
-

-

30 
15 

-

-

-

-

TYP MAX UNIT 

- - Volts 
- -
- -
- -

- -0.7 mA 
- -0.7 

- -0.4 mA 
- -0.4 
- -0.4 
- -0.4 

- -1 mA 

SEE FIGURE 3 

- - -
- 75 

- -1.5 V 

- -2 V 

0.4 - J.Ls 

0.7 -

Reel ~ 10 n lN914 

2N4301 
56 n 

INPUT ~~ --"KI!.%;I--~---MONITOR I 
I 90% 

Von --14V --1 I 
lN914 lN914 lN914 

270 pF Ree2 = 10 n 

30n Vee2=4V =. 

veel ~ 16V 
ADJUST FOR 
Von' -14 V AT 
INPUT MONITOR 

+ 

TEST CIRCUIT 

NOTES: A. V gen is a 30·V pulse into a 50 Q termination. 

1 "F 

-= VCC =30V 
+ 

OUTPUT 
MONITOR 

I I 
I I 
I I 

ton..... 14-- 104-toff -+1 
I I 

y~ 
VOLTAGE WAVEFORMS 

B. The V gen waveform is supplied by a generator with the following characteristics: tr ~ 15 n5, tf ~ 15 n5, Zout = 50 Q, 

tw = 20JJs. dutycycJe~ 2%. 
C. Waveforms are monitored on an oscilloscope with the following characteristics: tr ~ 15 ns, Rin ~ 10 MQ. Cin ~ 11.5 pF. 
D. Resistors must be noninductive types. 
E. The d·c power supplies may require additional bypassing in order to minimize ringing. 

FIGURE 1. RESISTIVE-LOAD SWITCHING 
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STATIC FORWARD CURRENT TRANSFER RATIO 
vs 

COLLECTOR CURRENT 

1~~~~ll-~~~W-~~~~ 

-0.01 -0.04 '-()of -0,4 -1 '-4 -10 
Ic-Collector Current-A 

FIGURE 2. TYPICAL CHARACTERISTICS 

FORWARD-BIAS SAFE OPERATING AREA 

VCE - Collector·Emitter Voltage - V 

FIGURE 3 MAXIMUM SAFE OPERATiNG AREA 
NOTE 7: This combination of maximum voltage and current may be achieved only 

when switching from saturatio.~ to cutoff with 0 clamped inductive.load. 

~ 80 
c 
.~ 70 
a. 

~ 60 

.~ 
it 50 

Q 

~ 40 
= c 
~ 30 
B 
§ 20 
S .; 

'i 10 

J: 0 

DISSIPATION OERA TING CURVI: 

r---

" "-
""-

~. ", 
"'\ 

, .. '" o 25 50 75· 100 '125 150' 
TC-CaSe TemperatUre-OC 

FIGURE 4 THERMAL INFORMATION 
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2N3055 
60 VOLTS 

NPN POWER TRANSISTORS 

General purpose power transistor designed for power regu­
lator, switching and solenoid drive applications. 

Features: 

• High gain at high current 

• Low saturation voltage: VCE(sat) < 1.1V, 

• Excellent safe area of operation. 

@IC=4A, 
IS = O.4A 

maximum ratings (T A = 25° C) (unless otherwise specified) 

RATING SYMBOL 
Collector-Emitter Voltage VCEO 
Collector-Base Voltage Vcso 
Emitter Base Voltage VESO 

Collector Current - Continuous IC 

Base Current - Continuous IS 
Total Power Dissipation@TC=25°C Po 
Derate Linearly Above 25°C 

Operating and Storage 
Junction Temperature Range TJ, TSTG 

thermal characteristics 

Thermal Resistance, Junction to Ambient R8JA 
Thermal Resistance, Junction to Case R8JC 
Maximum Lead Temperature for Soldering 
Purposes: W' from Case for 5 Seconds h 

795 

15 AMP, 115 WATTS 

NPN 

COLLECTOR 

EMITTER 

CASE STYLE TO-204AA (TO-3) 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

0.B45121.47) r: MAX'g .35BI9.o9) MAX 

'~"~~'W"O~~' 
0.04311.09) DIA.-.J I- .42611O.B2) MIN. 
0.03BI0.97) I 

CASE TEMP. 
REFERENCE 

POINT 
.2015.00) 

0.162(409) 

a 15(3.B4) 
2 HOLES 0.44o(11.1B) 

0.420(10.67) 

2N3055 
60 
100 

7 

15 

7 
115 
0.66 

-65 to +200 

-
1.52 

260 

UNITS 
Volts 

Volts 

Volts 

A 

A 

Watts 
W/oC 

°C 

°C/W 

°C/W 

°C 



electrical characteristics (T c = 25° C) (unless otherwise specified) 

I CHARACTERISTIC I SYMBOL I MIN TYP MAX UNIT 

off characteristics 
Collector-Emitter Sustaining Voltage 

VCEO(sus) 60 (Ic = 200mA) - - Volts 

Collector-Emitter Sustaining Voltage 
(Ic = 200mA, RBE = 100.0) VCER(sus) 70 - - Volts 

Collector Cutoff Current 
ICED 0.7 mA 

(VCE = 30V) 
- -

Collector Cutoff Current 
(VCE = 100V, VEB(off) =-1.5V) ICEX - - 5 mA 
(VCE = 100V, VBE(off) = -1.5V, TC = 150°C) - - 30 

Emitter Cutoff Current 
lEBO 5 mA (VEB = 7V) - -

second breakdown 
I Second Breakdown with Base Forward Biased FBSOA SEE FIGURE5 

on characteristics 
DC Current Gain hFE 

(Ic = 4A, VCE = 4V) 20 - 70 -
(Ic = 10A, VCE = 4V) 5 - - -

Collector-Emitter Saturation Voltage VCE(sat) 
(Ic = 4A, IB = .4A) - - 1.1 V 
(IC = 10A, IB = 3.3A) - - 8 V 

Base-Emitter Voltage VBE(on) 
(Ic = 4A, VCE = 4V) - - 1.8 V 

500 

300 
Te= l00'C 

w 
LL 

s; 

Z 
;;: 100 

~ 25 ~ 
C1 
f-
Z 50 w 
a: , -55 

16 

g 
12 

.9 
f-
Z 
w 
a: 
a: 
::J 
0 
a: 8 
0 
l3 
w .... .... 
0 
0 

4 

COMMON EMITTER Tc = 25'C 

:l 2 1.5 I ~ 

IV V'" 1.0 

0.8 

~~ 
,. ......- 0.6 

~t/: - 0.4 - 0.3 

~ ~ 
0.2 

0.1 

r 0.05 

~ 0.03 

.IB = 0.01 A . 

1] o 
o 4 6 2 8 

COLLECTOR-EMITTER VOLTAGE VCE (V) 

FIG. 1 IC - VCE 

a: 
::J 30 0 
0 
C 

10 

I 
COMMON EMITTER ~ 
VCE=4V 

5 
0.01 0.03 0.3 3 10 0.1 

COLLECTOR CURRENT IC (A) 

FIG. 2 hFE - IC 

10 

z 
0 

0.5 ~ a:_ 
~~ 0.3 
< ;::-
~! w w 
J:~ 0.1 
:i~ 
'1'< a:f-
0"" 0.05 
l3§1 
w 

0.03 .... .... 

COMMON EMITTER II I 

IC/IB= 10 

o I, 
$ IT. 

~~~1: 

~ .... -0 
() 

~ 
0.01 

0.D1 0.03 0.1 0.3 3 10 

COLLECTOR CURRENT IC (A) 

FIG. 3 VCE(sat) - IC 
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30 
IC MAX. (PULSED) * I I 

10 

COMMON EMITTER 
ICIIS= 10 

Tc = 55'C 

I' '·25 

100 

5 

3 

0.5 

0.2 

0.01 0.03 10 0.1 0.3 3 

10 

~ 
.Y 
I-
Z 
W 
0: 3 0: 
:;) 
U 
0: 

~ 
w .... .... 
0 
U 

~~. l1b. ~ \ 
(CONTINUOUS) ~"%.* ~ \ * 

~* 
~ ..l 

0" " \ 
'o~"'~'?," \ \ 1\ 

<".1', ~1<:'\. ., ' 
" G' 

1 I \\, 
* SINGLE NONREPETITIVE PULSE '" Tc = 25'C 

CURVES MUST BE DERATED LINEARLY ~ 
x « 

WITH INCREASE IN TEMPERATURE. 
:::; 
0 w 

COLLECTOR CURRENT IC (A) U 
> 

FIG. 4 VBE(sat) - Ie 
0.5 

3 10 30 100 

COLLECTOR·EMITTER VOLTAGE VCE (V) 

FIG. 5 SAFE OPERATING AREA 

16 

~ ~ 

~ 
12 .Y 

!z w 
0: 
0: 
:;) 
U 
0: 

~ 
:l 
8 

If.i"· ll<K ·55 
II 100 

... " /, 
if 

)V 

'(I COMMON EMITTER 

150 

0:-

~~ 
100 ~.P 

o:Z 
oQ 
G~ we.; 
:lgj 50 0_ 
UO 

~ ~ 
....... 
b-

....... 
r--.... , 

~ 
A V VCE = 4V 

o 0 

......... 
!'..... 
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BASE·EMITTER VOLTAGE VBE (V) CASE TEMPERATURE T C ('C) 

FIG. 6 Ie - VBE FIG. 7 Pe-Te 
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HIGH POWER 

NPN POWER TRANSISTORS 
2N3771 

40 VOLTS 

These high power NPN power transistors are designed for 
linear amplifiers, series pass regulators, and inductive switch­
ing applications. 

Features: 

• Forward biased second breakdown current capability 
ISlb = 3.75 Adc @ VeE = 40 Vdc 

maximum ratings (T A = 25° C) (unless otherwise specified) 

RATING SYMBOL 
Collector-Emitter Voltage VCEO 
Collector-Base Voltage VC80 
Emitter Base Voltage VE80 
Collector Current - Continuous IC 

Peak ICM 
Base Current - Continuous 18 

Total Power Dissipation @ TC = 25°C PD 
Derate above 25° C 

Operating and Storage 
Junction Temperature Range TJ, TSTG 

thermal characteristics 

Thermal Resistance, Junction to Case R8JC 

Maximum Lead Temperature for Soldering 
Purposes: W' from Case for 5 Seconds h 

799 

30 AMP, 150 WATTS 

NPN 

COLLECTOR 

EMITTER 

CASE STYLE TO-204AA (TO-3) 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

0.845(21.471 r: MAX'H .358(9.09) MAX 

,"::,,~~~ '"'''"''''' 
Q,Q43(109) OIA ------..II- 426110.82) MIN 

00381097) I 

CASE TEMP 
REFERENCE 

POINT 
.20(5.00) 

016214.09) 

0.151384) 
2 HOLES 

2N3771 
40 

50 

5 
30 
30 
7.5 
15 

150 
0.855 

0.44011'.18) 

0420110.67) 

-65 to +200 

1.17 

260 

UNITS 
Volts 
Volts 

Volts 

A 

A 

Watts 
W/oC 

°C 

°C/W 

°C 



electrical characteristics (T c = 250 C) (unless otherwise specified) 

I CHARACTERISTIC I SYMBOL I MIN TYP MAX UNIT 

off characteristics 
Collector-Emitter Sustaining Voltage 

(Ic = .2A) 

Collector-Emitter Sustaining Voltage 
(Ic = .2A, VES = -1.SV, RSE = 100 Ohms) 

Collector Cutoff Current 
(VCS= SOV) 

Collector Cutoff Current 
(VCE = 30V) 

Emitter Cutoff Current 
(VES = SV) 

second breakdown 
I Second Breakdown with Base Forward Biased 

on characteristics 
DC Current Gain 

(Ic = 1SA, VCE = 4V) 
(lc = 30A, VCE = 4V) 

Collector-Emitter Saturation Voltage 
(Ic = 1SA, Is = 1.SA) 
(Ic = 30A, Is = 6A) 

Base-Emitter Voltage 
(Ic = 1SA, VCE = 4V) 

200 

175 

150 

125 

100 

15 

50 

25 
o 

~ 
............. 

......... 

" ........ 
~ 

......... 
f'.... 

o 25 50 15 100 125 150 115 200 

TC. CASE TEMPERATURE (OCI 

FIGURE 1- POWER DERATING 

800 

VCEO(sus} 

VCEX 

Icso 

ICEO 

-
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hFE 

VCE(sat} 

VSE(on} 

is 1.0 
::! 
~ 0.7 

a: 0.5 

~ 
ri 0.3 

~ 0.2 

iii 
a: ... 
~ 0.1 
a: 
~ 0.07 

!z 0.05 
w 
iii 
~ 0.03 

I!' 
~ 0.02 

ti 
~ 0.01 

-
0.02 

~ 

40 

SO 

-

-

-

1S 
S 

-
-

-

5 

II 
0.2 f-"' 

,~V 1.00-

Wsl--' ~ 

0.01 

S ~~LEPULSE 

- - Volts 

- - Volts 

- 2 mA 

- 10 mA 

- S mA 

SEE FIGURE 3 

- 60 -
- -

- 2 V 
- 4 V 

- 2.7 V 

.... 
~ 

BJC(I) = ,(I) BJC 
BJC = 0.87S'C/W MAX 

r-
D CURVES APPLY FOR POW ER r-
PULSE TRAIN SHOWN 

~ READTIME@ll 
T J(pk) - TC = P(pk) 'JC(I) f-

r-
DUTY CYCLE. D= 11112 r-

f-

J1SL--'-
~'l"'~p~) 

11111 'l'b 1111111 
w 0.02 0.05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 100 200 500 1000 2000 

TlME(ms) 

FIGURE 2- THERMAL RESPONSE 
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"" 
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0 

~ 10 
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a:: 

2N3771 '" ,," , , 
, 
" dc' 

TC = 25°C 

'. " , " 

" r-~ , 
~.r. 

I 
"ROO .......... 4~i , 

I i' , 
'IOI~i 

1 .. 1.0 rns 

RB 

VCC 

+30 V 

RC 

SCOPE 

- - - - BONOING WIRE LlMITEO " '\ 100 rns 
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j 5.0 
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(SINGLE PULSE) 1 
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I I I CU RVES APPL Y BELOW RATED VCEO 

PULSE CURVES APPLY I I 2~3771r FOR ALL DEVICES 
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,~ 
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FIGURE 3 - ACTIVE·REGION SAFE OPERATING AREA 

01 MUST SE FAST RECOVERY TYPE. ego 

MB05300 USED ABOVE IS -dOO rnA 
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FIGURE 4 - SWITCHING TIME TEST CIRCUIT 
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HIGH POWER 

NPN POWER TRANSISTORS 
2N3772 

These high power NPN power transistors are designed for 
linear amplifiers, series pass regulators, and inductive switch­
ing applications. 

Features: 

• Forward biased second breakdown current capability 
ISlb = 2.SA@VeE=60V 

maximum ratings (T A = 25° C) (unless otherwise specified) 

RATING SYMBOL 
Collector-Emitter Voltage VCEO 
Collector-Base Voltage Vcso 
Emitter Base Voltage VESO 
Collector Current - Continuous Ic 

Peak ICM 
Base Current - Continuous Is 

Total Power Dissipation @ T C = 25° C Po 
Derate above 25° C 

Operating and Storage 
Junction Temperature Range TJ, TSTG 

thermal characteristics 

Thermal Resistance, Junction to Case ROJC 

Maximum Lead Temperature for Soldering 
Purposes: Va" from Case for 5 Seconds h 

803 

60 VOLTS 
20 AMP, 150 WATTS 

NPN 

COLLECTOR 

EMITTER 

CASE STYLE TO-204AA (TO-3) 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

0.845121.471 r: MAX. if .35819.09) MAX 

":"~#----=t ~"" ,~"' 
0.043(109) DIA ---..I\- 426(10.821 MIN 

0.03810971 I 

CASE TEMP 
REFERENCE 

POINT 
.2015.001 

EMITTER 

0.1621409) 

0.1513.84) 
2 HOLES 

2N3772 
60 

100 

7 

20 
30 

5 
15 

150 
0.855 

0.440(11.18, 

O.420r 10.67) 

-65 to +200 

1.17 

260 

UNITS 
Volts 

Volts 

Volts 

A 

A 

Watts 
W/oC 

°C 

°C/W 

°C 



electrical characteristics (T c = 25° C) (unless otherwise specifi~d) 

CHARACTERISTIC I SYMBOL I MIN I TYP MAX 

off characteristics 
Collector-Emitter Sustaining Voltage 

(IC = .2A) 

Collector-Emitter Sustaining Voltage 
(Ic =.2A, VEB(off) = -1.5V, RBE = 100 Ohms) 

Collector Cutoff Current 
(VCB = 100V) 

Collector Cutoff Current 
(VCE = 50V) 

Emitter Cutoff Current 
(VEB = 7V) 

second breakdown' 
I Seoond Breakdown with Base Forward Biased 

on characteristics 
DC Current Gain 

(Ic = 10A, VCE = 4V) 
(Ic = 20A, VCE = 4V) 

Collector-Emitter Saturation Voltage 
(Ic = 10A, IB = 1.0A) 
(Ic = 20A, IB = 4A) 

Base-Emitter Voltage 
(Ic = 10A, VCE = 4V) 

200 5 175 

VCEO(sus) 

VCEX 

ICBO 

ICEO 

lEBO 

FBSOA 

hFE 

VCE(sat) 

VSE(on) 

i 1.0 

I 0.7 

a:: 0.5 
o 
!. 
~ 0.3 

'" = 0,2 
2i 

f- d ~'b~5 

III 
0,2 

~ 

60 - -

80 - -

- - 5 

- - 10 

- - 5 

SEEFIGURE3 

15 - 60 
5 - -

- - 1.4 
- - 4 

- - 2.2 

.... 
.... ~ 

BJC(I) = r(l) BJC 
BJC = 0.875'C/W MAX 

UNIT 

Volts 

Volts 

rnA 

rnA 

-

V 
V 

V 

~ 150 

"' 
II: ... 
~ 0.1 

0.05 :::: D CURVES APPLY FOR POWER 
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.......... 
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NPN POWER TRANSISTORS 
2N3773 

The 2N3773 is a power transistor designed for high power 
audio, disk head positioners and other linear applications. The 
device can also be used in power switching circuits such as 
relay or solenoid drivers, dc to dc converters or inverters. 

Features: 

• High safe operating area: 150 W @ 100 V 

• Completely characterized for linear operation 

• High DC current gain and low saturation voltage 
hfe = 15 (Min) @ 8 A, 4 V 
VCE(sat) = 1.4 V (Max) @ IC = 8 A, IS = 0.8 A 

• For low distortion complementary designs 

maximum ratings (T A = 250 C) (unless otherwise specified) 

RATING SYMBOL 
Collector-Emitter Voltage VCEO 
Collector-Base Voltage VCSO 
Emitter Base Voltage VESO 
Collector Current - Continuous IC 

Peak ICM 
Base Current - Continuous 

Peak 
Is 

Total Power Dissipation @Tc= 25°C Po 
Derate above 25° C 

Operating and Storage 
Junction Temperature Range TJ, TSTG 

thermal characteristics 

Thermal Resistance, Junction to Case ROJC 

Maximum Lead Temperature for Soldering 
Purposes: Va" from Case for 5 Seconds h 

807 

140 VOLTS 
16 AMP, 150 WATTS 

NPN 

COLLECTOR 

EMITTER 

CASE STYLE TO-204AA (TO-3) 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

0.B45121.47) r: MAX. H .358(9.09) MAX 

'~~"*~ 'W'" "M' 
0.04311.09) DIA.-II- 426110.82) MIN 

0.03BI0.97) 

CASE TEMP. 
REFERENCE 

POINT 
.20(5.00) 

0.16214.09) 

0.1513.84) 
2 HOLES 

2N3773 
140 
160 

7 

16 
30 
4 
15 

150 
0.855 

0.440(11.18) 

0.420(10.67) 

-65 to +200 

1.17 

260 

UNITS 
Volts 
Volts 

Volts 

A 

A 

Watts 
W/oC 

°C 

°C/W 

°C 



electrical characteristics (T c = 25° C) (unless otherwise specified) 

I CHARACTERISTIC I SYMBOL I MIN TYP MAX 

off characteristics 
Collector-Emitter Sustaining Voltage 

(IC = .2A) 
Collector-Emitter Sustaining Voltage 

(Ic = .1mA, VES(off) = 1.5V, RSE = 100 Ohms) 

Collector Cutoff Current 
(VCE = 120V) 

Collector Cutoff Current 
(VCE = 140V, VSE = -1.5V) 
(VCE = 140V, VSE = -1.5V, Tc = 150°C) 

Emitter Cutoff Current 
(VES = 7V) 

second breakdown 
I Second Breakdown with Base Forward Biased 

on characteristics 
DC Current Gain 

(IC = 8V, VCE = 4V) 
(Ic = 16A, VCE = 4V) 

Collector-Emitter Saturation Voltage 
(Ic = 8A, Is = 800mA) 
(IC = 16A, Is = 3.2A) 

Base-Emitter Voltage 

z 
;;: 
CI 
~ z 
w 
a: 
a: 
=> ..... 
..... 
CI 

W 
LL 

.c: 

(IC = 8A, VCE = 4V) 
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~ r--; 
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~ r--...... 

~ 

0.2 0.3 0.5 0.7 1.0 2.0 3.0 5.0 7.0 10 

IC. COLLECTOR CURRENT (AMPSI 

20 

VCEO(sus) 140 - -

VCEX 160 - -

ICEO - - 10 

ICEX - - 2 
- - 10 

IESO - - 5 

FBSOA SEE FIGURE 4 
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~ 2.0 ... 
0 
?! 
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NPN POWER TRANSISTORS 
2N6292 

70 VOLTS 

. These general-purpose medium-power transistors are in­
tended for a wide variety of medium-power switching and 
amplifier applications, such as series and shunt regulators and 
driver and output stages of high-fidelity amplifiers. 

Features: 

• Low saturation voltages 

• Thermal-cycling ratings 

• Maximum safe-area-of-operation curves specified for dc 
operation. 

maximum ratings (T A = 25° C) (unless otherwise specified) 

RATING SYMBOL 
Collector-Emitter Voltage VCEO 
Collector-Base Voltage VCSO 
Emitter Base Voltage VESO 
Collector Current - Continuous Ic 

Peak ICM 
Base Current - Continuous IS 
Total Power Dissipation@TA = 25°C PD 

@TC=25°C 

Operating and Storage 
Junction Temperature Range TJ, TSTG 

thermal characteristics 

Thermal Resistance, Junction to Ambient ROJA 
Thermal Resistance, Junction to Case ROJC 
Maximum Lead Temperature for Soldering 
Purposes: W' from Case for 5 Seconds h 

811 

7 AMP, 40 WATTS 

NPN 
COLLECTOR 

EMITTER 

CASE STYLE TO-220AB 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

.404110.26] . ~ ~~\;.~~\ .19014.831 

I-.i. . 1 .04811.221 
. .---. 

__ + _ -.- .26516.731 

.38019.651 .j. I· .17014 321~ .05511.391 

I .24516.221 • CASE 

/~-+--I-----tl-- TEMPERATURE .- T REFERENCE 

+ .35519.021 / POINT 

:~:m~~:DIA. .32518.251 --:J.591 

~ ~51 
~.31 I .001(0.0251 

TERM.l 

TERM.2 
.rrrloWI~:+---, .500112.71MIN. 

TERM.3 

.0331~.841 .11hJ--.l0512.671 
.02710.691 ~ _.09512.411 

.05511.39) . I 1+-. .21015.33) 

.04511.141---' I+- .19014.82) 

2N6292 
70 
80 

5 

7 

3 

1.8 
40 

-65 to +150 

70 
3.125 

235 

.021(0.53) 
.01510.38) 

UNITS 
Volts 

Volts 

Volts 

A 

A 

Watts 
W/oC 

°C 

°C/W 
°C/W 

°C 

.10712.721 

.08712.211 



electrical characteristics (T c = 25° C) (unless otherwise specified) 

t''''ADA'''~I:D'~~'''' .............. ,,~ • ..... ...,.IV 

off characteristics 
Collector-Emitter Sustaining Voltage 

(Ic = .1mA) 

Collector-Emitter Sustaining Voltage 
(Ic = .1mA, Ie = 1.5V) 

Collector Cutoff Current 
(VCE = 60V) 

Collector Cutoff Current 
(VCE = 75V, VEe = 1.5V) 

Emitter Cutoff Current 
(VEe = 5V) 

second breakdown 
I Second Breakdown with Base Forward Biased 

on characteristics 
DC Current Gain 

·(Ic = 2A, VCE = 4V) 
(Ic = 7A, VCE =4V) 

Collector-Emitter Saturation Voltage 
(Ic = 2.5A, Ie = .25A) 
(Ic = 7A, Ie = 3A) 

Base-Emitter Voltage 
(Ic = 2A, VCE = 4V) 
(Ic = 7A, VCE = 4V) 

COLLEJTOR-TO-E~lriER Ivo~ TAGE (vc!) = 4V 
CASE TEMPERATURE (TC) = 2S"C 

10 

V 

o 
0.0 

V 
L.ooJ...-" 

~ 

4 6 8 0.1 

I'-
1\ 

I\. 
\ 

4 6 8 1 

COLLECTOR CURRENT (IC)-A 

1\ 

FIG. 1 TYPICAL GAIN-BANDWIDTH 
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A~"._""'. I M--'-t.,; ;;'TIVIDVL I n MAX UNIT 

VCEO(Sus) 70 - - Volts 

VCER(sus) 80 - - Volts 

ICEO - - 1 rnA 

ICEX - - 0.1 rnA 

IEeO - - 1 rnA 

FBSOA SEE FIGURE2 

hFE 30 - 150 -
2.3 - -

VCE(sat) 
- - 1 V 
- - 3.5 V 

VSE(on) 
- - 1.5 V 
- - 3 

10 
CASEITEMPErTrE (TCI = 2S"C 

~ 
g 4 

!Z 
M! 2 
a: 
:::l 
o 
a: 1 

~::: 0.8 
0.6 

8 0.4 

0.2 

0.1 

IC MAX (CONTINUOUS) 

<>~ 
'10 

• ~ '1--
I (~ 

~~¢ 

"- Islb • LIMITED 

V 

VCEO MAX. = 30V 
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l~ 
VCEI MAX. = SOV _ 

I-- VCEO MAX. = 70V 
I 
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NPN POWER TRANSISTORS 
2N6487 

60 VOLTS 

These are designed for use in general-purpose amplifier and 
switching applications. 

Features: 

• DC Current Gain specified to 15 Amperes 
hFE = 20-150 @ IC = 5.0 A 

= 5.0 (Min) @ IC = 15A 

• Collector-Emitter Sustaining Voltage­
VCEO(sus) = 60 V (Min) 

• TO-220AB Compact Package 

maximum ratings (T A = 25° C) (unless otherwise specified) 

RATING SYMBOL 
Collector-Emitter Voltage VCEO 
Collector-Base Voltage VeBO 
Emitter Base Voltage VEBO 

Collector Current - Continuous Ie 

Base Current - Continuous IB 
Total Power DiSSipation @TC = 25°C Po 
Derate above 25° C 
Operating and Storage 
Junction Temperature Range TJ, TSTG 

thermal characteristics 

Thermal Resistance, Junction to Ambient RBJA 
Thermal Resistance, Junction to Case RBJe 
Maximum Lead Temperature for Soldering 
Purposes: W' from Case for 5 Seconds TL 

815 

TERM.l 

TERM.2 

TERM.3 

15 AMP, 75 WATTS 

NPN 
COLLECTOR 

--© 
EMITTER 

CASE STYLE TO-220AB 
DIMENSIONS ARE IN INCHES AND (MILLIMETERSI 

.404110.26] .::~I~.~~ '19014'831~ 
.38019.651 -I.J..' . 17014321 '-I .055(1.391 I .. I .04811.221 

. ...----, 
__ + -. .26516.731 

1 .24516.221 , CASE 

.L--+--I-----Ifr-;-., TEMPERATURE r REFERENCE 

~OINT 
.35519.021 
.32518.251 

~ 
~591 

.13013.31 .g~I~~;ll 
f ' 

-tr~~lIIio!i+-, '''''r"''' 
.033~ 111tiJ-.l0612.671 
.027!~~ .,.09512.411 

.0551.39 ,I 1--' .2106.33 

. 51.14 -., j.- .1804.821 

2N6487 UNITS 
60 Volts 
70 Volts 
5 Volts 

15 A 

5 A 
75 Watts 

0.6 W/oC 

-65 to +150 °C 

70 °C/W 
1.67 °C/W 

260 °C 



electrical characteristics (T c = 25° C) (unless otherwise specified) 

I CHARACTERISTIC I SYMBOL I MIN TYP MAX UNIT 

off characteristics 
Collector-Emitter Sustaining Voltage 

(Ic = 200mA, IB = 0) 

Collector-Emitter Sustaining Voltage 
(IC = 200mA, VBE = -1.5V) 

Collector Cutoff Current 
(VCE = 30V, IB = 0) 

Collector Cutoff Current 
(VCE = 60V, VEB(OFF) =-1.5V, Tc = 150°C) 

Emitter Cutoff Current 
(VEB = 5V, Ic = 0) 

second breakdown 
I Second Breakdown with Base Forward Biased 

on characteristics 
DC Current Gain 

(Ic = 5A, VCE = 4V) 
(Ic = 15A, VCE = 4V) 

Collector-Emitter Saturation Voltage 
(IC = 5A, IB = .5A) 
(IC = 15A, IB = 5A) 

Base-Emitter Voltage 
(IC = 5A, VCE = 4V) 
(Ic = 15A, VCE = 4V) 

TA Te 

4.0 80 

en 
f-
!;;: 
~ 3.0 60 
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......... 
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2N6547 
400 VOLTS NPN POWER TRANSISTORS 

The 2N6547 transistor is designed for high-voltage, high­
speed power switching in inductive circuits where fall time is 
critical. It is particularly suited for 115 and 220 volt line 
operated switch-mode applications such as: switching regu­
lators, PWM inverters and motor controls, solenoid and relay 
drivers, and deflection circuits. 

Features: 

• High temperature performance specified 

• Reversed biased SOA with inductive loads 

• Switching times with inductive loads 

• Saturation Voltages 

• Leakage currents 

maximum ratings (T A = 25° C) (unless otherwise specified) 

RATING SYMBOL 
Collector-Emitter Voltage VCEO 

Collector-Emitter Voltage VCEX 
Emitter Base Voltage VEBO 

Collector Current - Continuous IC 
Peak ICM 

Base Current - Continuous IB 
Peak IBM 

Total Power Dissipation @TC = 100°C Po 
@TC= 25°C 

Derate above 25° C 

Operating and Storage 
Junction Temperature Range TJ, TSTG 

thermal characteristics 

Thermal ReSistance, Junction to Case R8JC 
Maximum Lead Temperature for Soldering 
Purposes: Va" from Case for 5 Seconds TL 

819 

15 AMP, 175 WATTS 

NPN 

COLLECTOR 

EMITTER 

CASE STYLE TO-204AA (TO-3) 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

0.845121.471 r: MAX t-f .358(9.09) MAX 

-::;.~~-t """'" .~, 
Q.043{1.09) OIA ---..J L_ 426{10.82) MIN 

0.03810971 I r 

CASE TEMP 
REFERENCE 

POINT 
2015.001 

0.16214.091 

0.1513.841 
2 HOLES 0.440(11.18) 

0420110.671 

2N6547 
400 

450 

9.0 

15 
30 

10 
20 

100 
175 
1.0 

-65 to +200 

1.0 

275 

UNITS 
Volts 

Volts 

Volts 

A 

A 

Watts 

W/oC 

°C 

°C/W 

°C 



electrical characteristics (T c = 250 C) (unless otherwise specified) 

CHARACTERISTIC 

off characteristics 
Collector-Emitter Sustaining Voltage 

(Ic = 100mA) 

Collector-Emitter Sustaining Voltage 
, (IC = 8.0mA, Vclamp = Rated VCEX, Tc = 100°C) 

(Ic = 15A, Vclamp = Rated VCEO -100V, Tc = 100°C) 

Collector Cutoff Current 
(VCEV = Rated Value, VBE(off) = -1.5V) 
(VCEV = Rated Value, VBE(off) = -1.5V, TC = 100°C) 

Collector Cutoff Current 
(VCE = Rated VCEV, RBE = 50n., Tc = 100°C) 

Emitter Cutoff Current 
(VE8 = 9.0V) 

second breakdown 
Second Breakdown with Base Forward Biased 
Clamped Inductive SOA with Base Reversed Bias 

on characteristics 
DC Current Gain 

(IC = 5A, VCE = 2V) 
(Ic = 10A, VCE = 2V) 

Collector-Emitter Saturation Voltage 
(IC = 10A, 18 = 2A) 
(IC = 15A, 18 = 3A) 
(Ic = 10A, 18 = 2A, Tc = 100°C) 

Base-Emitter Saturation Voltage 
(Ic = 10A, 18 = 2.0A) 
(Ic = 10A, 18 = 2.0A, Tc = 100°C) 

switching characteristics 
Resistive Load 

Delay Time VCC = 250V, Ic = 10A 

Rise Time IB1 = 182 = 2A, tp = 100p.s 

Storage Time Duty Cycle < 2.0% 

Fall Time 
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HIGH VOL TAGE/HIGH SPEED 2N6676,77,78 
NPN POWER TRANSISTORS 300-400 VOLTS 

15 AMP, 175 WATTS GE EQUIVALENT D64VS3, 4, 5 

The 2N6676, 2N6677 and 2N6678 series of NPN power 
transistots is designed for use in power switching applica-

Q 
NPN 

tions requiring high-voltage capability, fast switching speeds 
COL.LECTOR 

and low-saturation voltages. These devices are optimized to ~() provide a unique combination of ultra-low switching losses 
and high safe-operating area (SOA), ideally suited for off-line 
Switching Power Supplies, converter circuits and pulse width 

-.- EMITTER 

modulated regulators. CASE. STYLE TO-204AA (TO-3) 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

0.845(21.471 

Features: I-""~~'."" .0~~X65l~ 
• 100°C maximum limits specified for: T SEATING PLANE 

• Switching times 0.043(1.091 DIA.-j f.- 426110.82) MIN 

• Saturation voltages 0.03810.971 

• Leakage currents [., MAX. 0.675(17.15) 

• RBSOA (VCEX = 350 to 450V) at rated IC continuous. 
1 0.650(16.51) 

re 
• Very fast turn-off: tf < 100 nsec (typ.) CASE TEMP. ! ,...t-~ 1197~30401 

@ 15A -Inductive Load REFERENCE ~~)+ ~ 1.177129.90) 
POINT o~o~ 1'.573139.96) 

.20(5.00)" MfX 

EMITTE: ~ \.@.; 
BA5~./ ...j 0.22515.72i'-COLLECTOR 

0.162(4.09) DIA. 1-'0.20515.21) ICASEI 

0.1513.841 -
2 HOLES 0.440(1118) 

0.420110.67) 

maximum ratings 

RATING SYMBOL 2N6676 2N6677 2N6678 UNITS 
Collector-Emitter Voltage VCEO 300 350 400 Volts 
Collector-Emitter Voltage VCEX 350 400 450 Volts 
Collector-Emitter Voltage VCEV 450 550 650 Volts 
Emitter Base Voltage VESO 8 8 8 Volts 
Collector C~rrent - Continuous Ic 15 15 15 A 

Peak(1) leM 20 20 20 
Base Current - Continuous Is 5 5 5 A 

Peak(1) IBM 10 10 10 
Emitter Current - Continuous IE 20 20 20 A 

Peak(1) IEM 30 30 30 
Total Power Dissipation @Tc= 25°C PD 178 178 178 Watts 

@Tc= 100°C 111 111 111 
Derate above 25° C 1.0 1.0 1.0 WloC 
Operating and Storage 
Junction Temperature Range TJ, TSTG -65 to +200 -65 to +200 -65 to +200 °C 

thermal characteristics 

Thermal Resistance, Junction to Case R8JC 1.0 1.0 1.0 °CIW 

Maximum Lead Temperature for Soldering 
Purpose: W' from Case for 5 Seconds h 235 235 235 °C 

(1) Pulse Test: Pulse Width = 5ms. Duty Cycle S; 10%. 
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electrical characteristics (T c = 250 C) (unless otherwise specified) 

I CHARACTERiSTiC 

off characteristics 
Collector-Emitter Sustaining Voltage(1) 2N6676 

(Ic = 100mA, Is = 0) 2N6677 
2N6678 

Collector-Emitter Voltage 2N6676 
, (Ic = 15A, IS1 = 3A, IS2 = 3.0A) 2N6677 

(VSE(OFF) = -6V, L = 50 JLh) 2N6678 

Collector Cutoff Current 
(VCEV = Rated Value, VSE(off) = -1.5V) 
(VCEV = Rated Value, VSE(off) = -1.5V, Tc = 100°C) 

Emitter Cutoff Current 
(VES = 8V, Ic = 0) 

second breakdown 
Second Breakdown with Base Forward Biased 

Clamped Inductive SOA with Base Reversed Bias 

on characteristics 
DC Current Gain 

(Ic = 10A, VCE = 2V) 
(Ic = 15A, VCE = 3V) 

Collector-Emitter Saturation Voltage 
(Ic = 10A, Is = 2.0A) 
(Ic = 15A, Is = 3.0A) 
(lc = 15A, Is = 3.0A, Tc = 100°C) 

Base-Emitter Saturation Voltage 
(lc = 15A, Is = 3.0A) 
(lc = 15A, Is = 3.0A, Tc = 100°C) 

dynamic characteristics 
Current Gain - Bandwidth Product 

(Ic = 1.0A, VCE = 10V, ftest = 1.0 MHz) 

Small Signal Current Gain 
(lc = 2.0A, VCE = 10V, ftest = 5 MHz) 

Output Capacitance 
(VCS = 10V, IE = 0, f = 0.1 MHz) 

switching characteristics 
Resistive Load (See Figure 17 for Test Circuit) 

Delay Time VCC = 200V, IC = 15A 

Rise Time IS1 = IS2 = 3A, VSE = -6V 

Storage Time tp = 20 JLsec 

Fall Time 

Inductive Load, Clamped (See Figure 17 for Test Circuit) 

Storage Time Vcc = 200V, Ic = 15A 

Fall Time VCLAMP = Rated VCEX 

Switch Time IS2 = 3.0A, VS~OFF~ = -6V 
L = 50JLh, Rc _ 13. n tp = 20 JLsec 

(1) Pulse Duration = 300j.Ls, Duty Factor :52%. Do not measure on a curve tracer . 
• In accordance with JEDEC Registered Data. 
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SYMBOL 

VCEO(sus) 

VCEX 

ICEV 

IESO 

FBSOA 

RBSOA 

hFE 

VCE(SAT) 

VSE(SAT) 

fT 

hFE 

Cos 

Tc 

td 

tr 

ts 

tf 

ts 

tf 

tc 

MiN iviAX UNii 

300 - Volts 
350 -
400 -
350 - Volts 
400 -
450 -

mA 
- 0.1 
- 1.0 

- 2.0 mA 

SEE FIGURE 13 

SEE FIGURE 14 

-
10 -
8 -

Volts 
- 0.7 
- 1.5 
- 2.0 

Volts 
- 1.5 
- 1.5 

15 50 MHz 

3 10 -

150 500 pF 

MAXIMUM 

25°C 100°C 

0.1 0.2 JLs 

0.6 1.0 JLsec 

2.5 4.0 JLsec 

0.5 1.0 JLsec 

3.0 4.5 JLS 
0.3 0.6 JLsec 

0.5 0.8 JLsec 



TYPICAL DC CHARACTERISTICS 
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NPN POWER TRANSISTORS 
92GU01,01A 
2N6714,15 

Applications: 

COMPLEMENTARY TO THE 
2N6726, 27/92GU51, 51A SERIES 

30-40 VOLTS 
2 AMP, 1.2 WATTS 

NPN 

• Class "8" audio outputs/drivers 

• General purpose switching and lamp drive in industrial 
and automotive circuits. 

EMITTER ~ BASE~ 
COLLECTOR 

COLLECTOR 

EMITTER 

CASE STYLE TO-237 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

.105(2.67) 

.095(2.41) 

.050(1.27) 

~ .. La-~Tn.r---L 
SEATING 
PLANE 

.250(6.35) 

~ ~or[ .018(.46).L.016(.41)] 
.016(.41) .016(.41) .014(.36) 

~ __ O 0 O~or [022(.561 & .020(.511 ] 
.016(.41) .016(.41) .014(.36) 

maxhnum ratings (T A = 250 C) (unless otherwise specified) 

RATING SYMBOL 92GU01/2N6714 92GU01A/2N6715 UNITS 
Collector-Emitter Voltage VCEO 30 40 Volts 
Collector-Base Voltage VCB 40 50 Volts 

Emitter Base Voltage VEB 5 5 Volts 

Collector Current - Continuous IC 2.0 2.0 A 

Total Power Dissipation @ T A = 25° C PDP' 1.2 1.2 Watts 
Operating and Storage 
Junction Temperature Range TJ, TSTG -55 to +150 -55 to +150 °C 

thermal characteristics 

Thermal Resistance, Junction to Ambient ROJA 167 167 
Thermal Resistance, Junction to Case ROJC 50 50 

'POP = Practical Power Dissipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed circuit board 
with total copper run area equal to 1.0 in.2 minimum. 
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electrical characteristics (T A = 25° C) (unless otherwise specified) 

CHARACTERISTIC I SYMBOL I MIN TYP MAX UNIT 

off characteristics 
Collector-Emitter Sustaining Voltage 92GU01,2N6714 VCEO(sus) 30 - - Volts 

(Ic = 10mA, Is = OA) 92GU01A,2N6715 40 - -
Collector Cut-off Current (Vcs = 40V, IE = 0)92GU01,2N6714 

ICBO - - 0.1 /J.A (VCB = 50V, IE = 0) 92GU01A,2N6715 

Emitter Cutoff Current 
lEBO 0.1 /J.A (VES = 5V, IC = 0) 

- -

on characteristics 
DC Current Gain hFE -

(Ic = 10mA, VCE = 1.0V) 55 - -
(Ic = 100mA, VCE = 1.0V) 60 - -
(Ic = 1000mA, VCE = 1.0V) 50 - -

Base-Emitter On Voltage 
(Ic = 1.0A, VCE = 1V VSE(on) - - 1.2 V 

Collector-Emitter Saaturation Voltage 
VCE(sat) - - .5 Volts (Ic = 1.0A, IB = 100mA) 

dynamic characteristics 
Collector Capacitance 

CSO - - 30 pF 
(VCS = 10V, IE = 0, f = 1 MHz) 

Current-Gain Bandwidth Product 
fT 50 - MHz 

(IC = 50mA, VCE = 10V, f = 1MHz) -
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NPN POWER TRANSISTORS 
92GU05,06 
2N6716,17 

Applications: 

• High VCE ratings: 

COMPLEMENTARY TO THE 
2N6728, 29/92GU55, 56 SERIES 

92GU05 = 60V min. VCEO 
92GU06 = 80V min. VCEO 

• Exceptional power-to-price ratio 

60-80 VOLTS 
2 AMPS, 1.2 WATTS 

NPN 

COLLECTOR 

EMITTER ~~~~~:::::-
BASE 

COLLECTOR 

CASE STYLE TO-237 
EMITTER 

DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

-r---i---"';~ 
.105(2.67) 

.095(2.41) 

-r 
.050(1.27) 

-.-L 

maximum ratings (T A = 250 C) (unless otherwise specified) 

RATING SYMBOL 92GUOS/2N6716 92GU06A12N6717 UNITS 
Collector-Emitter Voltage VCEO 60 80 Volts 

Collector-Base Voltage VCB 60 80 Volts 

Emitter Base Voltage VEB 4.0 4.0 Volts 

Collector Current - Continuous IC 2.0 2.0 A 

Total Power DiSSipation @ TA = 25°C PDP' 1.2 1.2 Watts 

Operating and Storage 
Junction Temperature Range TJ. TSTG -55 to +150 -55 to +150 °C 

thermal characteristics 

Thermal Resistance, Junction to Ambient R8JA 167 167 

Thermal Resistance, Junction to Case R8JC 50 50 

'POP = Practical Power Dissipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed circuit board 
with total copper run area equal to 1.0 in.2 minimum. 
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electrical characteristics (T A = 25° C) (unless otherwise specified) 

CHARACTERISTIC I SYMBOL I MIN TYP MAX UNIT 

off characteristics 
Collector-Emitter Sustaining Voltage 92G UOS,2N6716 VCEO(sus) 60 - - Volts 

(IC = 10mA, IB = OA) 92GU06,2N6717 80 - -
Collector Cut-off Current (VCB = 40V, IE = OA) ICBO - - 0.1 IlA 

(VCB = SOV, IE = OA) - - 0.1 

Emitter Cutoff Current 
lEBO 100 IlA (VEB = 4V, Ic = OA) 

- -

on characteristics 
DC Current Gain hFE 

(IC = SOmA, VCE = 1V) 80 - - -
(Ic = 2S0mA, VCE = 1V) SO - - -
(Ic = SOOmA, VCE = 1V) 20 - - -

Base-Emitter On Voltage 
(IC = 2S0mA, VCE = 1V) VSE(on) - - . 1.2 V 

Base-Emitter Saturation Voltage VBE(Sat) 
(Ic = 2S0mA, Is = 10mA) - - .S Volts 
(Ic = 2S0mA, IB = 2SmA) - - .3S 

dynamic characteristics 
Collector Capacitance 

CSO - - 30 pF 
(VCB = 10V, IE = 0, f = 1MHz) 

Current-Gain Bandwidth Product 
fT SO - MHz 

(Ic = 200mA, VCE = SV, f = 100MHz) 
-
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NPN POWER DARLINGTON 
TRANSISTORS 

92GU45,45A 
2N6724,25 

40-50 VOLTS 
2 AMPS, 1 WATTS 

Features: 

• Lamp driver 

• Digit driver 

• Directly compatible with bipolar and MOS lie drive 

NPN 

COLLECTOR 

EMITTER ~ BASE~ 
COLLECTOR 

EMITTER 

CASE STYLE TO-237 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

..,.----r------i~ 
.105(2.67) 

SEATING 
PLANE 

.095(2.41) 

---r 
.050(1.27) 

----L 
.250(6.35) 

1- ~or[ .018(.46).& .016(.41)] 
.016(.41) .016(.41) .014(.36) 

....1..-__ 0 0 D~or [ .022(.56) & .020(.51) ] 
.016(.41) .016(.41) .014(.36) 

maximum ratings (T A = 25° C) (unless otherwise specified) 

RATING SYMBOL 92GU45/2N6724 92GU45A12N6725 UNITS 
Collector-Emitter Voltage VCEO 40 50 Volts 
Collector-Emitter Voltage VCES 50 60 Volts 

Emitter Base Voltage VEBO 12 12 Volts 

Collector Current - Continuous Ic 2.0 2.0 A 

Total Power Dissipation @TA = 25°C PDp· 1.0 1.0 Watts 
Operating and Storage 
Junction Temperature Range TJ, TSTG -55 to +150 -55 to +150 °C 

thermal characteristics 

Thermal Resistance, Junction to Ambient ROJA 200 200 °CIW 
Thermal Resistance, Junction to Case ROJC 62.5 62.5 

• Pop = Practical Power Dissipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed circuit 
board with total copper run area equal to 1.0 in.2 minimum. 
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electrical characteristics (T c = 25° C) (unless otherwise specified) 

I CHARACTERiSTiC I sYMBOl I MIN TYP MAX UNIT 

off characteristics 
Collector-Emitter Breakdown Voltage 92G U45,2N6724 BVCES 40 - - Volts 

(Ic = 1.0mA, VBE'; DV) 92G U45A,2N6725 50 - -
Collector Cutoff Current ICBO 

(VCB = 30V, IE = OA) 92G U45,2N6724 - - 100 nA 
(VCB = 40V, IE = OA) 92GU45A,2N6725 

Emitter Cutoff Current 
lEBO 100 pA 

(VEB = 10V, Ic = 0) 
- -

on characteristics 
DC Current Gain hFE 25,000 - - -

(Ic = 1mA, VCE = 5V) 
(Ic = 500mA, VCE = 5V) 15,000 - - -
(Ic = 1000mA, VCE = 5V) 4,000 - - -

Collector-Emitter Saturation Voltage 
(Ic = 1000mA, IB = 2m A) VCE(sat) - - 1.5 V 
(Ic = 200mA, IB = 2mA) - - 1.0 

Base-Emitter Saturation Voltage 
VBE(sat) - - 2.0 Volts (Ic = 1000mA, VCE = 2mA) 

Base-Emitter On Voltage 
VBE(on) - - 2.0 Volts 

(IC = 1000mA, VCE = 5V) 
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PNP POWER TRANSISTORS 
92GU51,51A 
2N6726~27 

Applications: 

COMPLEMENTARY TO THE 
2N6714, 15/92GU01, 01A SERIES 

-30-(-40) VOLTS 
2 AMPS, 1.2 WATTS 

• Class "B" audio outputs/drivers . 

• General purpose switching and lamp drive in industrial 
and automotive circuits. 

EMITTER ~ BASE~ 

PNP 

COLLECTOR 

--EO COLLECTOR 
EMITTER 

CASE STYLE TO-237 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

-...---i-----i~ 
.105(2.67) 
.095(2.41) 

-r 
.050(1.27) 

J-~J-.-~~~~ 
SEATING 
PLANE 

.250(6.35) 

1-- ~or [ .018(.461.&~] 
.016(.41) .016(.41) .014(.36) 

"",,--__ 0 0 O~o, [ .022(.56) & .020(.51) ] 
.016(.41) .016(.41) .014(.36) 

maximum ratings (T A = 250 C) (unless otherwise specified) 

RATING SYMBOL 92GU51/2N6726 92GU51A/2N6727 UNITS 
Collector-Emitter Voltage VCEO -30 -40 Volts 
Collector-Base Voltage Vcs -40 -50 Volts 

Emitter Base Voltage VES -5 -5 Volts 

Collector Current - Continuous Ic -2.0 -2.0 A 

Total Power Dissipation @TA = 25°C PDP' 1.2 1.2 Watts 
Operating and Storage 
Junction Temperature Range TJ, TSTG -55 to +150 -55 to +150 °C 

thermal characteristics 

Thermal Resistance, Junction to Ambient ReJA 167 167 °CIW 
Thermal Resistance, Junction to Case ReJC 50 50 °CIW 

'PDP= Practical Power Dissipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed circuit board 
with total copper run area equal to 1.0 in.2 minimum. 
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electrical characteristics (T A = 250 C) (unless otherwise specified) 

CHARACTERISTIC I SYMBOL I MIN TYP MAX UNIT 

off characteristics 
Collector-Emitter Sustaining Voltage 92GU51,2N6726 VCEO(sus) -30 - - Volts 

(Ic = -10mA, IB = OA) 92GU51A,2N6727 -40 - -
Collector Cut-off Current (VCB = -40V, IE = OA) ICBO - - -.1 IlA 

(VCB = -50V, IE = OA) - - -.1 

Emitter Cutoff Current 
lEBO - -.1 IlA (VEB = -5V, Ic = OA) 

-

on characteristics 
DC Current Gain hFE 

(Ic = -10mA, VCE = -1V) -55 - -
(Ic = -100A, VCE = -1V) -60 - - -
(Ic = -100A, VCE = -1V) -50 - - -

Collector-Emitter Saturation Voltage 
(Ic = -1A, IB = -100mA) VCE{sat) - - -.5 V 

Base-Emitter On Voltage 
VBE{on) - - -1.2 Volts (Ic = -1A, VCE = -1V) 

dynamic characteristics 
Collector Capacitance 

CBO - - 30 pF 
(VCB = -10V, IE = 0, f = 1MHz) 

Current-Gain Bandwidth Product 
fT 50 - MHz (Ic = -50mA, VCE = -10V, f = 1MHz) -
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PNP POWER TRANSISTORS 
92GU55,56 
2N6728,29 

Applications: 

• High VCE ratings: 

COMPLEMENTARY TO THE 
2N6716, 17/92GU05, 06 SERIES 

92GU55 = 60V min. VCEO 
92GU56 = 80V min. VCEO 

• Exceptional power-to-price ratio 

-60-(-80) VOLTS 
2 AMPS, 1.2 WATTS 

PNP 

EMITTER ~ BASE~ 
COLLECTOR 

COLLECTOR 

EMITTER 

CASE STYLE TO-237 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

.105(2.67) 

.095(2.41) 

.050(1.27) 

-'---:rr-'-..---'-rr-lT"Tr' --L 
SEATING 
PLANE 

.250(6.35) 

~ ~or[ .018(.461.& .. 016(.41)] 
.Q16(.41) .016(.41) .014(.36) 

-,-__ 0 0 O~or [022(.56) & .020(.51) ] 
.016(.41) .016(.41) .014(.36) 

.105(2.67) 

.080(2.03) 

t 

maximum ratings (T A = 25° C) (unless otherwise specified) 

RATING SYMBOL 92GU55/2N6728 92GU56/2N6729 UNITS 
Collector-Emitter Voltage VCEO -60 -80 Volts 
Collector-Base Voltage VCB -60 -80 Volts 

Emitter Base Voltage VEB -4.0 -4.0 Volts 
Collector Current - Continuous IC -2.0 -2.0 A 

Total Power Dissipation @ T A = 25° C PDP' 1.2 1.2 Watts 
Operating and Storage 
Junction Temperature Range TJ, TSTG -55 to +150 -55 to +150 °C 

thermal characteristics 

Thermal Resistance, Junction to Ambient ROJA 167 167 °C/W 
Thermal Resistance, Junction to Case ROJC 50 50 °C/W 

'PDP = Practical Power DisSipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed circuit board 
with total copper run area equal to 1.0 in.2 minimum. 
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electrical characteristics (T A = 25° C) (unless otherwise specified) 

CHARACTERISTIC I SYMBOL I MIN TYP MAX UNIT 

off characteristics 
Collector-Emitter Sustaining Voltage 92GU55.2NS728 VCEO(sus) -SO .- - Volts 

(Ic = -1.0mA. Is = OA) 92GU5S.2NS729 -80 - -
Collector Cut-off Current (Vcs = -40V. IE = 0)92GU55.2N6728 Icso - - -.1 pA 

(Vcs = -50V. Ie =0) 92GU5S.2NS729 - - -.1 

Emitter Cutoff Current 
IESO -100 pA (VES = -4V. Ic = 0) - -

on characteristics 
DC Current Gain hFE 

(IC = -50mA, VCE = -1V) -80 - - -
(Ic = -250mA. VCE = -1V) -50 - - -
(Ic = -500mA. VCE = -1V) -20 - - -

Base-Emitter On Voltage 
(Ic = -250mA. VCE = -1V) VSE(on) - - -1.2 V 

Base-Emitter Saturation Voltage VSE(sat) 
(Ic = -250mA. Is = -10mA) - - -.5 Volts 
(Ic = -250mA. Is = -25mA) - - -.35 

dynamic characteristics 
Collector Capacitance 

CSO - - 30 pF 
(VCS = -10V. IE = O. f = 1MHz) 

Current-Gain Bandwidth Product 
fT 50 - MHz (Ic = -200mA. VCE = -5V, f = 100MHz) -
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MOUNTING & HANDLING 
CONSIDERATIONS 
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MOUNTING AND HANDLING 
CONSIDERATIONS 

For Surface-Mounted Devices 

Surface-mounted devices are packaged and assembled with different methods than conventional transistors, and 
require special consideration during mounting and handling to insure optimum performance. This section describes 
these considerations for two types of surface-mounted devices: 

CASE STYLE SOT -89 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

.181 
(4.6 MAX.) 

.016 - .002 +.003 
10.4 -0.05) (+0.08) 

.059 ± .004 _ ..... _ ... _ ..... _.059 ± .004 
(1.5±0.1) 11.5±0.1) 

o 

FIGURE 1. OUTLINE DRAWING OF SOT-B9 PACKAGE 

Figure 1 shows the dimensions of the SOT -89 
transistor package. The small size (2.5 x 4.5 x 1.5mm) 
and flat package design allows the transistor to be 
mounted directly to a ceramic substrate. Flat emitter, 
base, a.nd collector leads are flush-mounted to the 
connector runs of the substrate; while a flat collector 
tab (soldered to the substrate) increases ability of the 
device to dissipate power. 
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.037 

;{]/J seJJ 
CASE STYLE D-PAK 

DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 
.098 

(2.5 MAX.) 

.24 
(0.6 MAX.) 

.043 ± .008 

(0.95 MAX.) 
(1.1 ±0.2) 

I I .024 
-+j t+---j0.6 MAX.) 

.024 
(0.6 MAX.) 

.063± .008 
p.6±0.2) 

r---~--'----r---r---~ 

FIGURE 2. OUTLINE DRAWING OF D-PAK PACKAGE 

Figure 2 shows the dimensions of the D-Pak 
transistor package. The epoxy portion of the device (5.5 
x 6.5 x 2.3mm) is smaller than an equivalent TO-220-
packaged device. Collector power dissipation is 
increased by directly soldering the collector tab to the 
ceramic substrate. 



HANDLING CONSIDERATIONS 

General - Since the external epoxy portions of the surface-mounted devices are much smaller than on 
conventional transistor packages, these devices are often more susceptible to high-temperature/high-humidity 
conditions. Thus, these surface-mounted devices should be coated or encapsulated when used in high­
temperature! high-humidity environment. 

Flux removal - After surface-mounted devices have been soldered to the circuit board/substrate, excess flux must 
be removed to prevent corrosion of the device and lead wires. Organic flux may be removed by rinsing; but inorganic 
flux must be cleaned with an olefin cleaner such as Freon TE or Di-Freon Solvent S3-E. 

Preheating - Both SOT-89 and D-Pak transistors must be preheated prior to being mounted on circuit boards. 
There are several methods of preheating, including use of an infrared heat panel, parabolic infrared lamp, or hot air 
circulation. Preheat the devices at 100-150°C for two minutes, raising the temperature as gradually as possible, since 
the device pellets may be damaged by an abrupt thermal shock. 

SOLDERING CONSIDERATIONS 

Both SOT-89 and D-Pak transistors are specified for 250°C solder temperature for 20 seconds duration. It is 
important to use a solder with a melting temperature of 190°C or lower. In general, soldering conditions range from 
220-240°C for 3-5 seconds. 

When using molten solder in the metal mask method, avoid uneven printing and deformation. Recommended 
uniform solder printing thickness is at least 200}Lm to ensure lead wire solderability. 

When using a soldering iron to mount a device to the circuit board, care should be taken to avoid damage and! or 
dislocation of the device. (For this reason, soldering irons are recommended only for experimental or repair work.) 
For proper bonding, the soldering iron tip should be lmm or less in diameter, and 250°C for 3 seconds or less. Never 
touch the epoxy package with the soldering iron. 

Figures 3 and 4 show the relationship between soldering temperature and preheating time for various device 
mounting procedures. 

Preheating Soldering Gradual cooling Preheating Soldering 
Gradual cooling 

(in the atmosphere) (in the atmosphere) 
300 300 

250 

P 200 P 
QI 150 QI 

'" '" :::s :::s ... ... 
~ 100 ~ 
QI QI 
t:l. t:l. 
E E 
~ 50 ~ 

0 
20 sec. 

2 min. or more 2 min. or more or less 

20 sec. or less 

FIGURE 3. SOLDER DIP METHOD FIGURE 4. REFLOW SOLDER METHOD 
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POWER DISSIPATION CONSIDERATIONS 

Maximum power dissipation for surface-mount transistor packages is different for individual devices than for 
those mounted to a circuit board or substrate. For example: 

SOT -89 transistor - Since this transistor package is so small, the maximum power dissipation of a device in 
free air is 500 mW. However, the same device mounted directly to a circuit board has a maximum power 
dissipation of 1-2W because of additional thermal diffusion to the circuit board from the collector tab. 

Figure 5 illustrates the maximum power dissipation for two GE SOT-89-packaged transistors mounted to a 
ceramic substrate. 

, ,I. .1 
40 x SO x O.Bmmt Conditions: 

\. I piece per board 
Reflow soldering 

'- method 
20X30XO.B \ "-

.... ~ i~ 
ISXlSXO.B " 

, 
, 

I\. 

""'- ~ ~ 
I 

t"o.. 1 
Single unit " ~ ~ ~! of transistor 

~ ~ :::"' 

r---.. ~~ ~ 
............... ~ "" .Q20 0 20 40 60 BO 100 120 140 160 

Ambient temperature 

FIGURE 5. Po (MAX) VS. T A CHARACTERISTICS OF D70F2T1 and 071 F2T1 

TRANSISTORS MOUNTED ON CERAMIC SUBSTRATE 

D-Pak transistor - Maximum power dissipation for the straight-lead version is 1 W; however, when the lead­
formed version is mounted directly to a ceramic substrate, the power dissipation is increased to 2-3W. Figure 6 
illustrates the maximum power dissipation for two GE D-Pak-packaged transistors mounted to a ceramic substrate. 

4 

s:: 
0 

:;:; 
3 as 

. 9-
tlJ 

'" :a ,.. 
Q) 

~ 
0 2 s:l. 
Q) 

:0 as 
~ 
0 

~ 

o 

I piece per board 
T A = 25°C Mounted 
on ceramic substrate 

5 x 50XO.BlDIDt 

I ...... 
I l""'-
I ~ 
I ....... 

30X30XO.B ....... 
I I I ....... ...... 
I I I r-- ..... f"'. 

Single unit ....... ~ ~ 

of transistor I" ...... 
r-.... ...... 

r- r- to- I" r-.... 
-r- I'--.. 1000... ....... J--.. r....... 

l"-t- :--- to.. I ...... 
r-- ....... 1:' 

r""!IIIo. 

o 20 40 60 BO 100 120. 140 

Ambient temperature 

FIGURE 6. PO(MAX) VS. T A CHARACTERISTICS OF D72F5T1 and D73F5T1 

TRANSISTORS MOUNTED ON CERAMIC SUBSTRATE 
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MAXIMUM POWER DISSIPATION (TRANSIENT CONDITIONS) 

Certain circuit designs (such as motor drives and flash circuits) require devices to be rated for transient conditions 
as well as for their overall power dissipation capability. The relationship between maximum power dissipation and 
pulse width under transient conditions for both SOT-89 and D-Pak transistors is shown in Figures 7 and 8, 
respectively. 

Single non repetitive pulse 
50~~--------~r ----------r--------~-r----------_.----------~ 

30t-t-~--""'_..:_----t_ 

10~r-------~~----~~~~---------_+--~r_----+_--------_4 

511-------i--:~--~r_~~~~--~--~~~~~ 

311----~--~~~--~1'~~~~=!:j 

0.5 Pc(max) is a value within the area with restricted -1--=:::~~~* ..... ----~ 
thermal resistance 

0.3'-:'10:-m-------:-l~00~m------:l:------1::-';0:------~:--------:l~000 

Pulse width (sec) 

FIGURE 7. Po VS. TA CHARACTERISTICS OF D70F2T1 and D71F2T1 UNDER TRANSIENT CONDITIONS 

1---HH-l++H+--+-I-Hf-H-Hfl----l-l-H-t-lffl----l-t+1-tttH Sinl'll' unit 

... X-4-
-t- . 

f--+++t+I-ttl---'~-A'f'Itk:-++++tt+it- ':--+-Ht! i 

or Single pulse 
Ta 25'( 

--,-

I 
! 

Ceramic substrate 
50X50xO.8t 

3 _ f-- --t +--= t t ~ngle~~it .30x30 
,il I" I! I I, _ I ~ftransistorl 

1 E Pc(max) is a value within an area with restricted 
: thermal resistance 

, . III II I 1'111111 I I III 
II illill I I ilill II 11111 i Illill 

II 11111 j 1IIIIi 11111111 Ii 1111 
10m 100m 10 

Pulse width (SEC) 

100 1000 

FIGURE 8. Po VS. T A CHARACTERISTICS OF D72F5T1 and D73F5T1 UNDER TRANSIENT CONDITIONS 

NOTE: Power dissipation (PD) is a value inside the area of restricted thermal resistance; and both Figures 7 and 8 
depict power dissipation under a single non-repetitive pulse. 
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MINIMUM MOUNTING PAD AREA 

Figure 9 shows the lead mounting locations and minimum pad size for SOT-89 transistors. Since the maximum 
power dissipation is affected substantially by the collector connecting area, a large pad area is recommended . 

. 079(2.0) 

.035(0.9) 

FIGURE 9. MINIMUM RECOMMENDED PAD SIZE FOR SOT -89 TRANSISTORS 

Figure to shows the minimum pad area for a D-Pak transistor. Since the thermal radiation of D-Pak transistors is 
dependent on the collector tab connection to the circuit board, an increased board area will also increase the device's 
maximum power dissipation. Thus, the collector area should be as large as possible. 

r O 236(So O)-l 

~ 
.236(6.0) 

~~ 4(20 0) 

r;l .118(3.0) 

~t [il' 
0063(10s4-rt ~-+--+---.063(1.6) 

.090(2.3) ... .. --.090(2.3) 

FIGURE 10. MINIMUM RECOMMENDED PAD SIZE FOR D-PAK TRANSISTORS 
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MOUNTING AND ELECTRICAL 
TERMINATION PROCEDURES 

For D66 & D67 Power 
Darlington Transistor Modules 

STEEL \tfLO;KWASHER 

STEEL 
WASHER 

MOUNTING 
SLOT 

ALL 066 DEVICES 

MOUNTING 

HARDWARE: 
Screws - Standard #6 or M3 
Washers - 00 = 5/16"-3/8" (8-9 mm) 

TORQUE: 6-8 lb.-in. (0.7-0.9 NM) 

ELECTRICAL TERMINATION 

COLLECTOR & EMITTER: 
FASTON - AMP #41450 

(or equivalent) 

BASE: 
FASTON - AMP #61339-1 

(or equivalent) 

EMITTER 

STEEL 

i;;;'R 
BASE 1 BASE2 

ALL 067 DEVICES 

MOUNTING 

MOUNTING 
HOLE 

HARDWARE: Standard #10 or M5 
7/16"-1/2" 00 
(11" 13mm) 00 

TORQUE: 19-25 lb.-in. (2-3 NM) 

ELECTRICAL TERMINATION 

COLLECTOR & EMITTER: 
Screw: M5 x 8mm 
Lockwasher: 9.2-13mm 00 
Torque: 25-28 lb.-in. 

(2.8-3.2 NM) 

BASE: 
Base 1: FASTON-AMP #640917-1 
Base 2: FASTON-AMP #640903-1 

(or equivalents) 

HEAT SINK FLATNESS 
Heat sink surfaces must be flat within ±1.5 mils/inch (0.015mm/cm) over the mounting area and 
must have a surface finish of < 64 micro inches (1.62 microns). 

THERMAL COMPOUND 
To minimize the effects of flatness differential and/or voids between the base plate and the heat 
sink, apply a very thin layer of GE #6644 or Dow Corning #4 thermal compound to the back of 
the base plate and the heat sink. NOTE: excessive thermal compound will not squeeze out from 
underneath the device during mountdown. After applying thermal compound to the device and 
the heat sink, place the device on the heat sink and rotate slowly to distribute grease. Check both 
surfaces for uniform coverage before applying torque to mounting screws. 

WARNING 
THESE MODULES SHOULD BE HANDLED WITH CARE. THE CERAMIC 
PORTION (INTERNAL ISOLATION) OFTHIS PRODUCT MAY CONTAIN 
BERYLLIUM OXIDE AS A MAJOR INGREDIENT. 

DO NOT CRUSH, GRIND, OR ABRADE THESE PORTIONS OF THE PRODUCT. 
THE DUST RESULTING FROM SUCH ACTION MAY BE HAZARDOUS IF 
INHALED. 
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POWER TRANSISTOR OUTLINE DRAWINGS 

POWER MOS DRAWINGS 
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Power MOS Drawings (Cont.) 
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Power MOS Drawings (ConI.) 
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BIPOLAR DRAWINGS 
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Bipolar Drawings (Cont.) 
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Bipolar Drawings (Cont.) 
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.080(2.03) .165(4.23) 
-, .125(3.1B) 

+ 

S INCHES METRIC 
v MM 
M MIN MAX MIN MAX 
A 1.785 1.815 45.33 46,10 

.1i85 15.62 17.40 

11.98 29.15 30.43 CASE STYLE 067 B .6'5 
C 11.48 

DIMENSIONS ARE IN INCHES AND 
(MILLIMETERS) 

D 

E 
F 
G 

1.215 1.270 30.86 32.36 
1.470 37.34 

.245 .20 

.335 '.50 
1.190 29.71 30.23 
.325 7.50 '.26 
REF. 13.16 AEF. 
.290 '.60 7.37 

REF. 3.81 REF. 
REF. '.60 REF. 
REF. '.30 REF. 
320 7.60 013 
.390 9.40 •. 90 

. 312 REF. 7.90 REF . 
M5 (MED FlnMS IMEO Fin 

.'M ,192 4.67 4.90 

.03' .034 . 70 ... 

.119 .132 3.02 3.35 

.050 .060 1.27 1.52 

.065 .075 1.65 '.90 

.204 . 211 ., . 5.36 

.365 .305 9.27 ... 

.235 .265 5." 6.73 
.125 3.20 
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tr~tr ~~ 
! L1-+1 • 1, 1).::1 ~ 
1 ~.... J @ I CASE STYLE 066 

,T, l DIMENSIONS ARE IN INCHES 
I E ~ AND (MILLIMETERS) 

T~P"*1: ORIENTATION OF THE 
R· a FLAT IS NOT CONTROLLED 

" X, .I. 1 ~2 AA1 !-AB-=1!r-AC 
1 1 ~-rttll HT~ n ~-L 
H r--- X2 III 
41.'1,~ : I'" 

S INCHES METflIC S INCHES METRIC 
v MM V MM 
M MIN MAX MIN MAX M MIN I MAX MIN IMAX 

A 1.50S 1.540 30.22 39.12 S .495 .510 12.57 '~95 

F .'20 .'32 3.04 3.35 T .'50 .170 3.81 4.32 

G .605 .645 15.36 1040 U · ... 11.015 25.01 25.80 

H .940 .900 23.87 24.19 V . 450 REF . 11.43 REF. 

J .307 - 7.00 - W .'00 - 4.57 -
K, .120 .'32 3.Q4 3.35 X, .050 .050 1.27 1.47 

K .171 .,M 4.34 4.64 X .065 .073 '.os ,.os 
l .104 .'92 ~S7 4.00 V .157 .Tn a .. 4.50 

M .... .... 11.78 12.30 Z 1.180 1.192 29.97 30.30 

N .,.7 .255 6.27 '.40 AA .'30 .'00 3.30 4.30 

P 2'0 .230 5.33 5.M AB .604 .704 17.37 17.90 

a . 275 REF . 7.00 REF. AC .03' .035 .70 .90 

R . 970 REF . 24.64 REF. AD . '00 REF . 2.54 REF. 

CASE STYLE SIP-8 PIN 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

,OS9A 
(01.5) 

Ir .795 ± .OOB =11 
(20.2 ± 0.2) 

.531 --I 
(13.5) ~ I 



Bipolar Drawings (Cont.) 

CASE STYLE SIP-10 PIN 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

CASE STYLE SOT .,.89 
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 
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CASE STYLE SIP-12 PIN 
DIMENSIONS ARE IN INCHj:S AND (MILLIMETERS) 

.039R 
(Oi) 
.126Dia 

(03.2) 

.100 
(2.54) 

:I!)J etJ) 
CASE STYLE D-PAK 

DIMENSIONS ARE IN INCHES AND (MILLIMETERS) 

. ~Ii 

.037 
(0.95 MAX.) 

.098 
(2.5 MAX.) 

.24 
(0.6 MAlt) 

.043± .008 
(1.1 ±0.2) 

.024 
(0.6 MAX.) 

~ 1~~ 
.D63±.008 JJ (0.6~!x.J 

'r-=~'"T""=""":'--r--::=-:-"'T'"=:-:-:"""T_=,.-'-(1,.6±0.2) 



PACKAGE ALTERNATIVES 
TO-202 

NOTE: NOT 
BASIC FORM. 
FOR REF. USE. 

MAKE FROM 

TYPE A 

B 

• = ENDS OF BOTTOM 
LEADS TO BE PARALLEL 
WITHIN .020 TOTAL 
ON A GIVEN PART. 

±.OO5 
.020R 

TYP. 

MAKE FROM 
TYPE A 

L 

• = ENDS OF BOTTOM 
LEADS TO BE 
PARALLEL WITHIN 
.020 TOTAL ON A 
GIVEN PART. 

CENT'R 
LEAD 

x 

o 

c 

OTHERWISE 
SAME 

=k Me 

.465 
REF. 

I--.L 

MAKE FROM 
TYPEB 

C&D 

-1.250 I+­
IREF·I-..l 

w\ 
MAKE FROM TYPE A 

N 

1~.~ 

~'OO5t 
.020R I 

±.010 
.125 

MAKE FROM 
TYPE A 

y 

F 
OTHERWISE 
SAMEASE 

H 

OTHERWISE 
SAME 
ASE 

K 

OTHERWISE 
SAME 
ASJ 

J/ TERM. 
REMOVED 

E OTHERWISE SAME 
AS TYPEC OR 0 

• = CRITICAL DIM. 

OTHERWISE SAME 
AS TYPE C 

OTHERWISE SAME 
ASG 

E&F 

• = ENDS OF BOTTOM 
LEADS TO BE PARALLEL 
WITHIN .020 TOTAL 
ON A GIVEN PART. 

OTHERWISE SAME 
ASTYPEN 

p 

TO-218 

0.048(1.219) I 
NOM. i 

FIG. A 
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G&H ~&K 

• = ENDS OF BOTTOM 
LEADS TO BE 
PARALLEL WITHIN 
.020 TOTAL ON A 
GIVEN PART. 

~ 
±.030r 
.3~ .020R 

CENT'R~ ~5 
LEAD .080 

(INSIDE) 
MAKE FROM 
TYPE A 

u 

FIG.S 

rSEATING I _ PLANE 

ttl 
7.925~ c:i iii .'3121~~~ 0.05 I' 

11.270) r n _ 1-'I~ I 3 ~ 

V .. H 
00 

'f TER~.l :::::. 
TERM. 3 TeRM. 2 

.485 
REF. 

-..L 

MAKE FROM 
TYPE A 

T w 

FIG.C ' 

,gL~_ 
TERM. I LC~~ .. ~-~75 j '\::~ 

0.420-0.44" (111. -, .145) 
(10.888-11.176) 

NOTES: 

1. POSITION OF LEAD TO BE MEASURED 4.699-4.828. 

2. POSITION OF LEAD TO BE MEASURED 1.27G-l.397 BELOW 
SEATING PLANE. . 

3. TAB OUTLINE OPTIONAL WITH BOUNDARIES OF 
OVERALL TAB WIDTH AND TAB MOUNTING HOLE 
DIAMETER. 



Package Alternatives (Cont.) 

TO-220 

B 

E 

H 

.025 - .035 
(.63 - .89) 
TERM. 2 

.120 - .130 
(3.04 -3.30) 

.025 - .035 
(.63 - .89) 

TERM~ 2 

TERM. 1 
&3 

.140 - .160 
(3.55 - 4.06) 

1 
.570 

.172 - .202 
(4.36 - 5.13) 

.120 - .130 

.~~~4l:==::=3--7Lt(3:::::.04 -3.30) .:.,020 - .030 
(.50 - .76) 

.120- .130 
(3.04 -3.30) 

c 

F 

J 

856 

TERM. 1 
&3 

~~ 
t 

.040 - .060 
(1.01 - 1.52) 

o 0 

o 

.231 REF. 
(5.86 REF) 

oj" mooi 
9.67 REF.), ,. ';" 

0 .... .... .r LQt 

G 

K 

.025- .035 
(.63- .89) 

TERM. 1 
&3 

.190 - .210 
(4.82 - 5.33) 



ALABAMA 
CSR Electronics, Huntsville 
(205) 533-2444 

ARIZONA 
Shefler-Kahn, Phoenix 
(602) 257-9015 

CALIFORNIA 
Addem, San Diego 
(619) 729-9216 

Ewing-Foley, Inc. 
Los Altos 
(415) 941-4525 

Ewing-Foley, Inc. 
Roseville 
(916) 969-2672 

H-Technical Sales II, Inc., Canoga Park 
(818) 999-1222 

H-Technical Sales 1I,lnc. Orange County 
(714) 740-7161 

COLORADO 
Thorson Rocky Mountain, Englewood 
(303) 779-0666 

CONNECTICUT 
Advanced Component Sales, Meriden 
(203) 238-6891 

DISTRICT OF COLUMBIA 
Robert Electronic Sales 
(301) 982-1177 

FLORIDA 
EIR, Maitland 
1057 Maitland Center Commons 
(305) 660-9600 

GEORGIA 
CSR Electronics, Atlanta 
(404) 396-3720 

IDAHO (North) 
LD Electronics, Spokane (WA) 
(509) 922-4883 

IDAHO (South) 
Thorson Rocky Mountain, (UT) 
(801) 973-7969 

ILLINOIS 
D. Dolin Sales, Chicago 
(312) 498-6770 

SALES REPRESENTATIVES 
DOMESTIC 

INDIANA 
Giesting & Assoc., Fort Wayne 
(219) 486-1912 

Giesting & Assoc., Indianapolis 
(317) 844-5222 

IOWA 
J.R. Sales, Cedar Rapids 
(319) 393-2232 

KANSAS 
KEBCO, Kansas City 
(913) 541-8341 

KEBCO, Wichita 
(316) 733-1301-

MARYLAND 
Robert Electronic Sales, Columbia 
(301) 995-1900 

MASSACHUSETTS 
Advanced Tech. Sales, Burlington 
(617) 272-0100 

MICHIGAN 
Giesting & Assoc., Farmington Hills 
(313) 478-8106 

Giesting & Assoc., Coloma 
(616) 468-4200 

MINNESOTA 
PSI, Minneapolis 
(612) 944-8545 

MISSOURI 
KEBCO, St. Louis 
(314) 576-4111 

NEW JERSEY (North) 
S-J Assoc., Jamaica (N.Y.) 
(718) 291-3232 

NEW JERSEY (South) 
COMTEK, Mt. Laurel 
(609) 235-8505 

NEW MEXICO 
Shefler-Kahn, Albuquerque 
(505) 345-3591 

NEW YORK 
Ossmann Component Sales, Rochester 
(716) 424-4460 

Ossmann Component Sales, Syracuse 
(315) 437-7052 

Ossmann Component Sales, Vestal 
(607) 754-3264 

S-J Assoc., Jamaica 
(718) 291-3232 
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NORTH CAROLINA 
CSR Electronics, Raleigh 
(919) 878-9200 

OHIO 
Giesting & Assoc., Cincinnati 
(513) 385-1105 

Giesting & Assoc., Cleveland 
(216) 261-9705 

Giesting & Assoc., Dayton 
(513) 433-5832 

OKLAHOMA 
Bonser-Philhower Sales, Tulsa 
(918) 744-9964 

OREGON 
LD Electronics, Beaverton 
(503) 649-8556 + (503) 649-6177 

PENNSYLVANIA (East) 
COMTEK, Mt. Laurel (N.J.) 
(609) 235-8505 

PENNSYLVANIA (West) 
Giesting & Assoc., Pittsburgh 
(412) 963-0727 

TENNESSEE 
CSR Electronics, Knoxville 
(615) 673-0222 

TEXAS 
Bonser-Philhower Sales, Richardson 
(214) 234-8438 

Bonser-Philhower Sales, Austin 
(512) 346-9186 

Bonser-Philhower Sales, Houston 
(713) 531-4144 

UTAH 
Thorson Rocky Mountain, 

West Valley City 
(801) 973-7969 

WASHINGTON 
LD Electronics, Snohomish 
(206) 568-0511 

LD Electronics, Spokane 
(509) 922-4883 

WISCONSIN 
D. Dolin Sales, Milwaukee 
(414) 482-1111 



SALES REPRESENTATIVES 
INTERNATIONAL 
ARGENTINA 
Gerieral Electric Argentina S.A. 
Santo Domingo 3220 
Buenos Aires, Argentina 
Tel: (541) 281472 

AUSTRALIA 
GEC Automation N Control 
2 Giffnock Ave. 
North Ryde, N.SW. 2113 
Australia 
Tel: NBR (02) 887 6111 
TLX: AA 26080 

BELGIUM 
General Electric Company (USA) 
Chaussee de la Hulpe 150 
B-1170 Brussels 
Tel: 660-20-10 

BRAZIL 
Applicacoes Electronicas .A. 
Artimar Ltd. 
Caixa Postal 5881 
Sao Paulo 
Tel: 231-0277 
CANADA 
Gidden-Morton Assoc., Inc. 
7548 Bath Road 
Mississauga, Ontario L4T 1 L2 
Tel: (416) 671-8111 

Access Electronics 
Ste.101 
3570 E. Hastings St. 
Vancouver, BC 
Canada V5K 2A7 
Tel: (604) 299-3556 

CHILE 
Electromat S.A. Fabrica 
De Materiales Electricos 
Casilla 2103 
Santiago, Chile 
Tel: (562) 53031 

FRANCE 
General Electric Semiconductor 
337 Bureaux de la Colline 
92213 Saint Cloud 
Cedex, France 
Tel: 602-5898 

GERMANY 
General Electric Company 
Postfach 2963 
Praunheimer Landstrasse 50 
6000 FrankfurVMain, Germany 
Tel: 760-7333 

GE Semiconductor GMBH 
Bavariaring 8 
Concordiahaus 
D-8000 Munich 2 
West Germany 
Tel: 089-51490-0 
TLX: 521-8295 gesm d 
FAX: 089-51490-40 

HONG KONG 
GE Semiconductor HK, Ltd. 
Room 1603 
Perfect Commercial Bldg. 
20 Austin Ave., Tsimshatsui 
Kowloon, Hong Kong 
Tel: 3-7214286 

INDIA 
IGE (India) Ltd. 
Nirmal, 17th Floor 
Nariman Point, Bombay 400 021 
Tel: 233075 

IGE (India) Ltd. 
Archana Office Complex 
Greater Kailashil 
New Delhi 11048 
Tel: 645230 

ITALY 
GE Semiconductor 
Via del Missaglia 113/A1 
20142 Milano Italy 
Tel: 2/8229709 

JAPAN 
General Electric (USA) Semi K.K. 
Meiji Seimei 
Gotanda Bldg. 
3rd FI. 
2-27-4 Nishi Gotanda 
Shinagawa-Ku, Toyko 141 
Tel: 03-779-0401 

KOREA 
General Electric (USA) Korea Co. 
10th Floor, Hanmi Bldg. 
1 Kongpyung-Dong, 
Chongro-Ku 
Seoul, Korea 110 
Tel: 725-8651/6 

MEXICO 
Proveedora Electronica S.A. 
Apdo. Postal 21-139 
Mexico 21, D.F. 
Tel: 5-54-8300 

NEW ZEALAND 
Delphi Industries Limited 
27 Ben Lomond Crescent 
Pakuranga, Auckland 
New Zealand 
Tel: 563-259 
TLX: NZ21992 

SINGAPORE 
PTE Ltd. 
105 Boon Keng Rd. #03-01 
Singapore, 1233 
Tel: 298-3522 
FAX: 2960677 
TLX: RS35582 ECOGE 
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S'PORE/MALAYSIA 
NIE Electronics (S) PTE Ltd. 
605B Macpherson Road NBR 04-11 
Citimac Industrial Complex 
S'pore 1336 
Tel: 2850111 
TLX: RS21633 Niesin 
FAX: 2879207 

SOUTH AFRICA 
South African 
General Electric Co. (PTY), Ltd. 
1 Van Dyk Road 
Benoni, South Africa 
Tel: 52-8111/52-3692 

SPAIN 
GETSCO Division Internacional 
Juan Bravo No. 3C 
Madrid 6 
Tel: 276-7062 

SWEDEN 
International General Electric, AB 
(Kistagangen 19) 
Box 1203 
163 13 Spanga 
Stockholm, Sweden 
Tel: 46-8-793-9612/9500 

TAIWAN 
President Enterprises Corp. 
11 FL, 560 Chung Hsiao E. Road, Sec. 4 
Taipei, Taiwan 105, R.O.C. 
Tel: (02) 700 2866 
TLX: 12200 Precortpe 

Leadtorn Industrial Inc. 
B1, 6FL, No. 126 
Nanking E Road, Sec. 4 
Taipei, Taiwan 105, R.O.C. 
Tel: 2-7732200-3 
TLX: 21795 

THAILAND 
Grawinner Company Limited 
226/27 Phahonyothin Road 
Phyathai, Bangkok 10400 
Thailand 
Tel: 278-3411 
TLX: 87155 GWN TH 

UNITED KINGDOM 
General Electric-Intersil 
Belgrave House 
Basing View 
Basingstoke, Hampshire RG21 2YS 
Tel: 256-57361 

VENEZUELA 
General Electric De Venezuela S.A. 
Sabana Grande 
Caracas 




