
HIGH SPEED 

NPN POWER DARLINGTON 
GE10000-
GE10009 

TRANSISTORS 

These devices are designed for use in high speed switching 
applications, such as off-line switching power supplies, AC & 
DC motor control, UPS systems, ultrasonic equipment and 
other high frequency power conversion equipment. 

GE10000 THRU GE10003 GE 1 0004 THRU GE10009 

DEVICE CIRCUIT 

absolute maximum ratings (25 0 C) 
(unless otherwise specified) 

GE GE GE 
Voltages 10000 10001 10002 

VCEO(SUS) 350 400 350 

VCEX, (TC = 100°C) 400 450 400 
VCEV 450 500 450 
VEBO 8 8 8 

Currents 

IC 20 20 10 
ICM 30 30 20 
IB 2.5 2.5 2.5 
IBM 5.0 5.0 5.0 

Power DIssipation 

PO(TC = 25°C) 175 175 150 
Po(Tc = 100°C) 100 100 85 
Derate above 25° C 1.0 1.0 .86 

Temperatures 

Tstg and TJ -65 to -65 to -65 to 
+200 +200 +200 

TLI +275 +275 +275 
Thermal Resistance 1.0 1.0 1.17 

GE GE 
10003 10004 

400 350 

450 400 
500 450 
8 8 

10 20 
20 30 
2.5 2.5 
5.0 5.0 

150 175 
85 100 
.86 1.0 

-65 to -65 to 
+200 +200 
+275 +275 
1.17 1.0 

1) Max. Lead Temperature for soldering purposes 1/8" from case for 5 seconds. 
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GE 
10005 

400 

450 
500 
8 

20 
30 
2.5 
5.0 

175 
100 
1.0 

-65 to 
+2QO 
+275 
1.0 

500 VOLTS 
10-20 AMPS, 175 WATTS 

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

0.845121 471 r: MAX ::l~'35819'091 MAX 
0~~1x65l~ 

T --u--u= SEATING PLANE 

0043(1091 OlA.-J L 426(10.82) MIN 

0.03810971 -l r 

CASE TEMP 
REFERENCE 

POINT 
.2015.00) 

0.162(4,09) 

o 15f3,84) 
2 HOLES 

GE 
10006 

350 

400 
450 
8 

10 
20 
2.5 
5.0 

150 
85 
.86 

-65 to 
+200 
+275 

0440111.18) 

0420(1067) 

GE GE 
10007 10008 

400 450 

450 450 
500 650 
8 8 

10 20 
20 30 
2.5 2.5 
5.0 5.0 

150 175 
85 100 
.86 1.0 

-65 to -65 to 
+200 +200 
+275 +275 

GE 
10009 

500 

500 
700 
8 

20 
30 
2.5 
5.0 

175 
100 
1.0 

-65 to 
+200 
+275 

Units 

Volts 

Volts 

Volts 

Amps 

Amps 

Amps 

Amps 

Watts 

Watts 
W/oC 

°C 

°C 
1.17 1.17 1.0 1.0 °C/Watt 



device electrical characteristics 
(Test Conditions in Next Section; TC = 25°C Except as Notes) 

-

GE GE GE GE GE GE GE GE GE GE 
STATIC 10000 10001 10002 10003 10004 10005 10006 10007 10008 10009 Units 

(1) VCEO(SUS) Min. 350 

(2) VCEX(SUS), 
(TC = 100°C) Min. 400 

(3) VCEX(SUS), Min. 
(TC = 100°C) 295 

(4) 'CEV Max. 2.5 

'CEV, (Tc = 150°C) Max. 5.0 

(5) ICER, (Tc= 100°C) Max. 5.0 

(6) lEBO Max. 200 

(7) Islb See Figure 15 

(8) hFE 

(9) hFE 

(10) VCE(SAT) 

(11) VCElSAT) 

(12) VCE(SAT), 
(Tr. = 100°C) 

(13) VBE(SAT) 

VBE(SAT), 
(Tc = 100°C) 

(14) DIODE VF 

DYNAMIC 
Output Capacitance 
(VCB = 10V, IE = 0, 
tTEST = 1 MHz) 

SWITCHING 
(1) Resistive t(j 

tr 

ts 

tf 

(2) Inductive 
(TC = 100°C) 

ts 

tf 

te 

(3) Inductive ts 

tf 

te 

(1) VCEX(SUS) 
a) Ie = 250mA, Ie = 0, 

VCLAMP = VeEO Rated 
b) Ic = l00mA, Ie = 0, 

VCLAMP = VCEO Rated 

(2) VCEX(SUS) 
a) IC=2A, 

VCLAMP = VCEX Rated 
b) Ic= lA, 

VCLAMP = VCEX Rated 

(3) VCEX(SUS) 
a) Ic= lOA, 

VCLAMP = VCEX Rated 
b) Ic=5A, 

VCLAMP = VCEX Rated 

(4) ICEV 
VCEV = Rated Valve, 
VeE = 1.5V 

Min. 50 
Max. 600 

Min. 40 
Max. 400 

Max. 1.9 

Max. 3.0 

Max. 2.0 

Max. 2.5 

Max. 2.5 

Typ. 1.95 
Max. 5.0 

Typ. 175 

Max. 325 

Typ. .045 
Max. .200 

Typ. .23 
Max. .60 

Typ. 1.7 
Max. 3.5 

Typ. .85 
Max. 2.4 

Typ. 4.4 
Max. 6.5 

Typ. .54 
Max. 1.5 

Typ. 1.7 
Max. 3.0 

Typ. 2.2 

Typ. .30 

Typ. 1.0 

APPLIES TO 
GE10000 Thru 

GE10007 
GE10008,9 

APPLIES TO 
GE10000, 1,4,5,8,9 

GE10002,3, 6, 7 

APPLIES TO 
GE10000, 1,4,5,8,9 

GE10002, 3, 6, 7 

APPLIES TO 
All 

400 350 400 350 400 

450 400 450 400 450 

345 315 365 295 345 

2.5 2.5 2.5 2.5 2.5 

5.0 5.0 5.0 5.0 5.0 

5.0 5.0 5.0 5.0 5.0 

200 200 200 200 200 

15 16 16 15 15 

50 40 40 50 50 
600 500 500 600 600 

40 30 30 40 40 
400 300 300 400 400 

1.9 1.9 1.9 1.9 1.9 

3.0 2.9 2.9 3.0 3.0 

2.0 2.0 2.0 2.0 2.0 

2.5 2.5 2.5 2.5 2.5 

2.5 2.5 2.5 2.5 2.5 

1.95 1.5 1.5 1.95 1.95 
5.0 5.0 5.0 5.0 5.0 

175 175 175 175 175 

325 325 325 325 325 

.045 .045 .045 .045 .045 

.200 .200 .200 .200 .200 

.23 .14 .14 .22 .22 

.60 .40 .40 .60 .60 

1.7 1.5 1.5 1.2 1.2 
3.5 3.0 3.0 1.5 1.5 

.85 .40 .40 .25 .25 
2.4 1.5 1.5 .50 .50 

4.4 4.2 4.2 2.9 2.9 
6.5 6.0 6.0 4.0 4.0 

.54 .39 .39 .19 .19 
1.5 1.5 1.5 1.0 1.0 

1.7 1.0 1.0 .62 .62 
3.0 2.5 2.5 1.5 1.5 

2.2 2.0 2.0 1.5 1.5 

.30 .20 .20 .10 .10 

1.0 .50 .50 .30 .30 

STATIC TEST CONDITIONS· 
(5) ICER APPLIES TO 

VCE = Rated Valve, ReE = 50n All 

(6) IEeo APPLIES TO 
VEe = BV, Ic = 0 GE10000, 1, 2, 3 
VEe = 2V, Ie = 0 GE10004, 5, 6, 7, 8, 9 

(7) Islb SEE APPROPRIATE FORWARD BIAS 
SECOND BREAKDOWN FIGURE 

(8) hFE 
(a) Ic = SA, VCE = 5V 
(b) Ic = 2.5A, VCE = 5V 

(9) hFE 
Ic = lOA, VCE = 5V 
Ic = 5A, VCE = 5V 

(10) VCE(SAT) 
a) Ic = lOA, Ie = .4A 
b) IC = SA, Ie = .25A 
c) Ic = SA, Ie = .5A 
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APPLIES TO 
GE10000, 1, 4, 5, 8, 9 

GE10002, 3, 6, 7 

APPLIES TO 
GE10000, 4, 5, 8, 9 
GE10002, 3, 6, 7 

APPLIES TO 
GE10000, 1, 4, 5 
GE10002, 3, 6, 7 

GE1000B,9 

350 400 450 

400 450 450 

315 365 295 

2.5 2.5 2.5 

5.0 5.0 5.0 

5.0 5.0 5.0 

200 200 200 

16 16 17 

40 40 40 
500 500 400 

30 30 30 
300 300 300 

1.9 1.9 2.0 

2.9 2.9 3.5 

2.0 2.0 2.5 

2.5 2.5 2.5 

2.5 2.5 2.5 

1.5 1.5 1.95 
5.0 5.0 5.0 

175 175 175 

325 325 325 

.045 .045 .04 

.200 .200 .25 

.11 .11 .18 

.40 .40 1.0 

1.3 1.3 1.2 
1.5 1.5 2.0 

.15 .15 .20 

.50 .50 .60 

3.2 3.2 3.0 
4.0 4.0 4.0 

.18 .18 .20 
1.0 1.0 1.0 

.46 .46 .60 
1.5 1.5 1.5 

1.5 1.5 1.5 

.10 .10 .10 

.22 .22 .30 

(11) VCE(SAT) 
a) Ic = 2OA, Ie = lA 
b) Ic = lOA, Ie = lA 
c) Ic = 2OA, Ie = 2A 

(12) VCE(SAT) 

500 

500 

345 

2.5 

5.0 

5.0 

200 

17 

40 
400 

30 
300 

2.0 

3.5 

2.5 

2.5 

2.5 

1.95 
5.0 

175 

325 

.04 

.25 

.18 
1.0 

1.2 
2.0 

.20 

.60 

3.0 
4.0 

.20 
1.0 

.60 
1.5 

1.5 

.10 

.30 

Volts 

Volts 

Volts 

rnA 
rnA 
rnA 
rnA 

Volts 

Volts 

Volts 

Volts 

Volts 

Volts 
Volts 

pF 

pF 

~s 
~s 

~s 
~s 

~s 
~s 

~ 
~s 

~s 
~s 

~s 
~s 

~s 
~s 

~ 

~s 

~s 

APPLIES TO 
GE10000, 1, 4, 5 
.GE10002, 3, 6, 7 

GE1000B,9 

SAME AS (10) BUT Tc = l00·C 

(13) VeE(SAT) 
a) Ic = lOA, Ie = .4A 
b) Ic = 5A, Ie = .25A 
c) Ic = lOA, Ie = .5A 

(14) DIODE VF 
a) IF = lOA 
b) IF= SA 

APPLIES TO 
GE10000, 1,4,5 
GE10002, 3, 6, 7 

GE10008,9 

APPLIES TO 
GE10000, 4, 5, 8, 9 
GE10002, 3, 6, 7 



SWITCHING TEST CONDITIONS 

(1) RESISTIVE APPLIES TO 
GE10000, 1,4, 5 

(2) INDUCTIVE APPLIES TO (3) INDUCTIVE 
Vee=250V, tp=50"s, Duty s; 2% 
a) Ie = lOA, IBI = .4A, 

IB2 = 1.6A 
b) Ie = 5A, IBI = .25A, 

IB2= lA 
c) Ie = lOA, IBI = .5A, 

IB2 = 2A 

TJ.t5~ ...... ~ 

V ~ 

GE10002, 3, 6, 7 

GEl 0008, 9 

r-~ 

VeLAMP = 250V, L = 100"h, Te = 100°C 
a) Ie = lOA, IBI = .4A, GEl 0000, 1,4,5 

IB2 = 1.6A 
b) Ie = 5A, IB = .25A, GE10002, 3, 6, 7 

IB2 = lA 
c) Ie = lOA, IB = .5A, GE10008,9 

IB2 = 2A 

TYPICAL CHARACTERISTICS 

VCE' 5V 

SAME AS (2), BUT Te = 25° C 

NOTE: See FIGURE 24 for Switching Time 
Test Circuil. 

TJ=2S 0 C 
ALL DEVICES 1---+++I+#++H---4--1H4III-+++1 ALL DEVICES ,EXCEPT 

UI 1---++-I--I-1I-+-I++tl---R-+++++I+I OMIT IC'30A CURVE !J FOR GEI0002,3,6,7 

g 101---+++H-~++H--~--IH-+*++H--r_~~rrrrM , 
~ 100 ~/ ~ ffi 91---+++H-+i++H---+~H-+~+H--t_++r+rHH 

~ 81----++-I-tr+i~H---+~\~-+~+H--t_+;_r+rHH 
~ 71----++-I-tr++t+H---+~\~_++ttH--t_+;_r+rHH 
~ 61----++-I-ir+++tH--_+-\~;_t+~H_-_+~~_I_trHH 

CI 
.... 
15 
I 
a 
u 
c , 
~ 
~ 

UI 

!J 
~ , 
II: 

10 
I 

10 

/TJ'25°C 
'\. 

~\ \. 
\\ \ 
\\ \ 

~ \ 
~1 

S 10 30 
Ic ,COLLECTOR CURRENT- AMPERES 

FIGURE 1. DC CURRENT GAIN (VeE = 5V) 
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FIGURE 5. VBE (SAT) VS Ie 
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TYPICAL CHARACTERISTICS 
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FIGURE 9. RESISTIVE SWITCHING PERFORMANCE 
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FIGURE 11. INDUCTIVE SWITCHING PERFORMANCE 
(CLAMPED) 

u 1.0 

"" "l 
I 

C!) 

lO 
g 
~. 
UI 

~ 
"" II! 0.1 
::::I 
U 

a: 

~ 
"" ~ 

~ 

---
t. -:>< 

" -' ./ 
tf V -~ t, 

td 

APPLIES TO ... , 

TJ=25°C Ial oIc/25 }GEIOOOO I 

Vee = 250V 
IB2 =Ic/6.25 • 

VBE =-5V I B1 =Ic/20 }GE100023 
tp=50,.SEC Ia2=Ic/5 • 

10 20 
I c , COLLECTOR CURRENT - AMPERES 
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FIGURE 10. RESISTIVE SWITCHING PERFORMANCE 
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TYPICAL CHARACTERISTICS 
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FIGURE 13. INDUCTIVE SWITCHING PERFORMANCE 
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TYPICAL CHARACTERISTICS 
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FIGURE 19. REVERSE BIAS SAFE OPERATING AREA 
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FIGURE 20. REVERSE BIAS SAFE OPERATING AREA 
(CLAMPED) 
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FIGURE 22. POWER DERATING 
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FIGURE 24. SWITCHING TIME TEST CIRCUIT 
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