
HIGH SPEED 

NPN POWER DARLINGTON 
GE10015,16, 
20,21,22,23 

TRANSISTORS 

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

DEVICE CIRCUIT 

500 VOLTS 
40-60 AMPS, 250 WATTS 

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

0.845(21.47) 

.065(1.65) r::. OIA . .=l I- MAX . .-l~.358(9.09) MAX 

MAX. *~ SEATING PLANE 

~ OIA.---' L .426(10.82) MIN. 
0.057(1.45) II 

CASE TEMP. 
REFERENCE 

POINT 
.20(5.00) 

BASE 

0.162(4.09) OIA. 

0.15(3.64) 
2 HOLES 0.440(11.18) 

0.420(10.67) 

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

GE GE GE GE GE GE 
Voltages Symbol 10015 10016 10020 10021 10022 10023 Units 
Collector Emitter VCEOlSUSl 400 500 200 250 350 400 Volts 
Collector Emitter VCEV 600 700 300 350 450 600 Volts 
Emitter Base VESO B.O B.O B.O B.O B.O B.O Volts 

Currents 

Collector Current (continuous) Ic 50 50 60 60 40 40 Amps 
Collector Current (peak) ICM 75 75 100 100 60 60 Amps 

Base Current (continuous) Is 10 10 20 20 20 20 Amps 

Base Current (peak) ISM 15 15 30 30 30 30 Amps 
Power DIssipation 

Power Dissipation Po(Tc = 25°C) 250 250 250 250 250 250 Watts 

Power Dissipation Po(Tc = 100°C) 143 143 143 143 143 143 Watts 

Derate above 25° C 1.43 1.43 1.43 1.43 1.43 1.43 W/oC 

Temperatures 

Storage and Junction Tstg and TJ -65 to -65 to -65 to -65 to -65 to -65 to . °C 
+200 +200 +200 +200 +200 +200' 

Soldering1 TLl +275 +275 +275 +275 +275 +275 °C 
Thermal Resistance ROJC 0.7 0.7 0.7 0.7 0.7 0.7 °ClWatt 

1) Max. lead temperature for soldering purposes 1/8" from case for 5 seconds. 

673 



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

GE GE GE GE GE GE 
STATIC 10015 10016 10020 10021 10022 10023 Units 

(1) VCEO(SUS) Min. 400 500 200 250 350 400 Volts 

(2) ICEV Max. .25 .25 .25 .25 .25 .25 rnA 
ICEV (Tc = 150°C) Max. 5.00 5.00 5.00 5.00 5.00 5.00 rnA 

(3) lEBO Max. 350 350 175 175 175 175 rnA 

(4) Isib See Figure 13 13 14 14 15 15 

(5) hFE Min. 25 25 75 75 50 50 
Max. - - 1000 1000 600 600 

(6) hFE Min. 10 10 - - - -
Max. - - - - - -

(7) VCE{SAT) Max. 2.2 2.2 2.2 2.2 2.2 2.2 Volts 

(8) VCE{SAT) Max. 5 5 4 4 5 5 Volts 

(9) VCEISAT Max. 2.5 2.5 2.4 2.4 2.5 2.5 Volts 

(10) VBE{SAT Max. 2.75 2.75 3.00 3.00 2.5 2.5 Volts 

(11) VBE{SAT), (TC = 100°C) Max. 3.5 3.5 2.5 2.5 Volts 
(12) DIODE VF Typ. 1.9 1.9 2.1 2.1 1.9 1.9 Volts 

Max. 5.0 5.0 5.0 5.0 5.0 5.0 Volts 

DYNAMIC 
OUTPUT CAPACITANCE 
(VCB = 10V, IE = 0, fTEST = 1MHz) 

SWITCHING 
(1) Resistive tel Typ. .09 .09 .095 .095 .09 .09 p's 

Max. .30 .30 .20 .20 .25 .25 p's 

tr Typ. .20 .20 .32 .32 .20 .20 p's 
Max. 1.00 1.00 1.00 1.00 1.00 1.00 p's 

ts Typ. 1.45 1.45 1.50 1.50 1.45 1.45 p's 
Max. 2.5 2.5 3.5 3.5 2.5 2.5 p's 

tf Typ. .25 .25 .30 .30 .25 .25 p's 
Max. 1.0 1.0 .50 .50 .90 .90 p's 

(2) Inductive ts Typ. 2.8 2.8 2.7 2.7 2.8 2.8 p's 
(Tc = 100°C) Max. - - 4.5 4.5 5.0 5.0 p's 

tf Typ. .21 .21 .30 .30 .21 .21 p's 
Max. - - 1.0 1.0 1.0 1.0 p's 

tc Typ. .68 .68 .85 .85 .68 .68 p's 
Max. - - 2.0 2.0 2.0 2.0 p's 

(3) Inductive ts Typ. 1.6 1.6 1.8 1.8 1.6 1.6 p's 
(Tc = 25°C) Max. 3.0 3.0 - - - - p's 

tf Typ. .10 .10 .12 .12 .10 .10 p's 
Max. .50 .50 - - - - p's 

tc Typ. .30 .30 .40 .40 .30 .30 p's 
Max. 1.0 1.0 - - - - p's 
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TEST CONDITIONS 

STATIC 

(1) VCEO(SUS) 
IC = 100mA, . 

VCLAMP = VCEO Rated 

(2) ICEV 
VCEV = Rated Valve, 
VSE = -1.5V 

(3) lEBO 
IES = 2.0 Volts 

(4) Islb 

APPLIES TO 
All 

APPLIES TO 
All 

APPLIES TO 
All 

SEE APPROPRIATE FORWARD BIAS SECOND 
BREAKDOWN FIGURE 

(5) hFE 
(a) Ic = 10A, VCE = 5V 
(b) Ic = 15A, VCE = 5V 
(c) Ic = 20A, VCE = 5V 

(6) hFE 
Ic = 40A, VCE = 5V 

(7) VCE(SAT) 
a) Ic = 20A, Is = 1A 
b) Ic = 30A, Is = 1.2A 

(8) VCE(SAT) 
(a) Ic = 40A, VCE = 5V 
(b) Ic = 50A, VCE = 10V 
(c) Ic = 60A, VCE = 5V 

(9) VCE(SAT) 
(a) Ic = 20A, Is = 1A 
(b) Ic = 30A, Is = 1.2A 

(10) VSE(SAT) 
(a) Ic = 20A, Is = 1A 
(b) Ic = 30A, Is = 1.2A 

(11) VSE(SAT) 
SAME AS (10) BUT Tc = 100°C 

(12) DIODE VF 
a) IF = 20A 
b) IF = 30A 

APPLIES TO 
GE10022,23 
GE10020, 21 
GE10015,16 

APPLIES TO 
GE10015,16 

APPLIES TO 
GE10015, 16,22,23 

GE10020,21 

APPLIES TO 
GE10022,23 
GE10015,16 
GE10020, 21 

APPLIES TO 
GE10015, 16,22,23 

GE10020,21 

APPLIES TO 
GE10015, 16,22,23 

GE10020, 21 

APPLIES TO 
GE10015, 16,22,23 

GE10020, 21 

SWITCHING 

(1) RESISTIVE 
tp = 50~s, Duty Cycle :5 2% 
a) VCC = 250V, Ic = 20A, 

IS1 = 1A, IS2 = 4A 
b) VCC = 175V, Ic = 30A, 

IS1 = 1A, IS2 = 4A 

APPLIES TO 

GE10015, 16, 22, 23 

GE10020, 21 

(2) INDUCTIVE APPLIES TO 
L = 100~h, IB1 = 1A, IB2 = 4A, Tc = 100°C 
a) IC = 20A, VCLAMP = 250V GE10015, 16,22,23 
b) IC = 30A, VCLAMP = 175V GE10020, 21 

(3) INDUCTIVE 
SAME AS (2), BUT TC = 25°C 

NOTE: See FIGURE 22 for Switching Time 
Test Circuit. 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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