HIGH SPEED

NPN POWER DARLINGTON
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, ultra sonic equipment and
other high frequency power conversion equipment.
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DEVICE CIRCUIT

GE10015,16,
20,21,22,23

500 VOLTS
40-60 AMPS, 250 WATTS

CASE STYLE TO-204AE (TO-3)
DIMENSIONS ARE IN INCHES AND (MILLIMETERS)
0.845(21.47)

MAX. — .358(9.09) MAX
065(1.65) DIA. +|
max. —
T —— SEATING PLANE
0.063(1.60) D'A"'I I__ L 426(10.82) MIN.
0.057(1.45)

1.050(26.68)
MAX.

0.675(17.15)
0.650(16.51)

1.197(30.40)
1.177(29.90)
1.573(39.96)
MAX.

|

0.225(5.72) N\~ COLLECTOR
0.205(5.21) (CASE)

CASE TEMP.
REFERENCE
POINT

0.162(4.09) p)a.

0.15(3.84)
2 HOLES

0.440(11.18)
0.420(10.67)

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

. GE GE GE GE GE GE

Voltages Symbol 10015 | 10016 | 10020 | 10021 10022 | 10023 Units

Collector Emitter VGCEO(SUS) 400 500 200 250 350 400 Volts

Collector Emitter Vcev 600 700 300 350 450 600 Volts

Emitter Base VEBO 8.0 8.0 8.0 8.0 8.0 8.0 Volts

Currents

Collector Current (continuous)| Ig 50 50 60 60 40 40 Amps

Collector Current (peak) lem 75 75 100 100 60 60 Amps

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

Base Current (peak) IBM 15 15 30 30 30 30 Amps

Power Dissipation

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

Power Dissipation Pp(Tg = 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/°C

Temperatures

Storage and Junction Tstgand Ty -65 to -65 to -65 to -65 to -65to |-65to Yo

+200 +200 +200 +200 +200 +200:
Soldering' ! +275 +275 +275 +275 +275 +275 °C
Thermal Resistance ReJc 0.7 0.7 0.7 0.7 0.7 0.7 °C/Watt

1) Max. léad temperature for soldering purposes 1/8" from case for 5 seconds.
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device electrical characteristics
(Test Conditions in Next Section; Tg = 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) lcev Max. .25 .25 .25 .25 .25 .25 mA
Icev (Tc = 150°C) Max. 5.00 5.00 5.00 5.00 5.00 5.00 mA
(3) IeBO Max. 350 350 175 175 175 175 mA
(4) ls/p See Figure 13 13 14 14 15 15
(5) hre Min. 25 25 75 75 50 50
Max. — — 1000 1000 600 600
(6) hre Min. 10 10 — — — —
Max. - — _ - — —_
(7) VCE(SAT) Max. 2.2 2.2 22 2.2 2.2 2.2 Volts
(8) VCE(SAT) Max. 5 5 4 4 5 5 Volts
(9) VCE(SAT Max. 25 2.5 24 2.4 25 2.5 Volts
(10) VBE(SAT Max. 275 2.75 3.00 3.00 25 2.5 Volts
(11) Vg(saT), (Tc = 100°C) Max. 35 3.5 25 25 Volts
(12) DIODE VE 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 Typ. 580 580 580 580 580 580 pF
(Vcg = 10V, Ig = 0, frgsT = 1MH2) Max. 750 750 750 750 750 750 pF
SWITCHING
(1) Resistive tq Typ. .09 .09 .095 .095 .09 .09 us
Max, .30 .30 .20 .20 .25 .25 us
tr Typ. .20 20 |- .32 .32 .20 .20 us
Max. 1.00 1.00 1.00 1.00 1.00 1.00 us
ts Typ. 145 | 145 1.50 1.50 1.45 1.45 us
Max. 25 25 . 35 35 2.5 25 us
t Typ. .25 .25 .30 .30 .25 .25 us
Max. 1.0 1.0 .50 .50 .90 .90 1S
(2) Inductive ts Typ. 2.8 2.8 2.7 2.7 2.8 2.8 us
(Tc = 100°C) Max. — — 45 4.5 5.0 5.0 us
tf Typ. .21 .21 .30 .30 .21 21 us
Max. — _— 1.0 1.0 1.0 1.0 us
te Typ. .68 .68 .85 .85 .68 .68 us
Max. — — 20 20 20 2.0 us
(3) Inductive ts Typ. 1.6 1.6 1.8 1.8 1.6 1.6 us
(Tc=25°C) Max. 3.0 3.0 — —_ —_ — us
t Typ. .10 10 12 12 10 .10 us
Max. .50 .50 — —_ — — us
te Typ. .30 .30 .40 40 .30 .30 us
Max. 1.0 1.0 —_ — — —_ uSs
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TEST CONDITIONS

STATIC

(1) Vceo(sus) APPLIES TO
Ic = 100mA, - Al

VcLamp = Vceo Rated

(2) Icev ‘ APPLIES TO
Vcev = Rated Valve, All
VBg = -1.5V ‘

(3) leBo APPLIES TO
Igg = 2.0 Volts ~ Al

(4) ls/p

SEE APPROPRIATE FORWARD BIAS SECOND
BREAKDOWN FIGURE

(5) hfg APPLIES TO
(a) Ic = 10A, VGg = 5V GE10022, 23
(b) Ic = 15A, VG = 5V GE10020, 21
(c) Ic = 20A, Vcg = 5V GE10015, 16
(6) hre APPLIES TO
Ic = 40A, Vg = 5V GE10015, 16
(7) VcE(SAT) APPLIES TO
a) Ic=20A, Ig = 1A GE10015, 16, 22, 23
b) Ic = 30A, Ig = 1.2A GE10020, 21
(8) VCE(SAT) APPLIES TO
(a) Ic = 40A, Vg = 5V GE10022, 23
(b) Ic = 50A, Vg = 10V GE10015, 16
(c) Ic = 60A, VGE = 5V GE10020, 21
(9) VCE(SAT) APPLIES TO
(a) Ic = 20A, Ig = 1A GE10015, 16, 22, 23
(b) Ic=30A, Ig = 1.2A GE10020, 21
(10) VBE(SAT) APPLIES TO
(a) Ic = 20A, Ig = 1A GE10015, 16, 22, 23
(b) Ic = 30A, Iz = 1.2A GE10020, 21
(11) VBE(SAT)
SAME AS (10) BUT Tg = 100°C
(12) DIODE Vf APPLIES TO
a) Ip = 20A GE10015, 16, 22, 23
b) I = 30A GE10020, 21

SWITCHING

(1) RESISTIVE
tp = 50us, Duty Cycle < 2%
a) Voc =250V, Ic = 20A,
Ig1=1A, Ig2 = 4A

APPLIES TO

GE10015, 16, 22, 23

b) Vo = 175V, Ig = 30A, GE10020, 21
Ig1 = 1A, Ig2 = 4A
(2) INDUCTIVE APPLIES TO

L = 100uh, Ig1 = 1A, Igo = 4A, Tg = 100°C
a) Ig = 20A, Vo amp = 250V GE10015, 16, 22, 23
b) Ic = 30A, VgLamp = 175V GE10020, 21

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

NOTE: See FIGURE 22 for Switchihg Time
Test Circuit.
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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FIGURE 22.
SWITCHING TIME
TEST CIRCUIT




