












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































STATIC FORWARD CURRENT TRANSFER RATIO
vs
COLLECTOR CURRENT

1k

FVCE = -4V
[ . A0,
rSee Notes 5 and 6

100

40

10

hgg—Static Forward Current Transfer Ratio

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, ty, = 300 pus, duty cycle € 2%.
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.

FORWARD-BIAS SAFE OPERATING AREA

100 =i
40 /tw=300us,d=0.1'—'10%
7 tw=1ms, d=0.1=10%
7 e = —01=
MY tw=10ms, d=0.1=10%
< 10 ?E% 735 ?ijc Operation, See Note 7
- E ’a 1 e T T
c T
E diE=Sy ]
=3
(3] N
g ! =
% 0.4 E=ETIP30 E=
3 T TIP30A
IS TIP308
= 0.1 =
-1 E=ETIp3oc 2%
0.04 N
0.01
1 4 10 40 100 400 1000

Vcg—Collector-Emitter Voltage—V
FIGURE 3 MAXIMUM SAFE OPERATING AREA

NOTE 7: This combination of maximum voltage and current values may be achieved only
when switching from saturation to cutoff with a clamped inductive load.
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FIGURE4 THERMAL INFORMATION
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The TIP31 Series power transistors are designed for use in
general purpose amplifier and switching applications.

Features:

® 40W at 25°C case temperature

® 3A continuous collector current

® 5A peak collector current
Minimum fT of 3 MHz at 10V, 0.5A

Customer-specified selections available

NPN POWER TRANSISTORS

COMPLEMENTARY TO THE TIP32 SERIES

TIP 31 Series

40-100 VOLTS
3 AMP, 40 WATTS

COLLECTOR

BASE

EMITTER

CASE STYLE TO-220AB

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

NPN

.116(2.95)
404(10.26) “oTel .190(4.83)
'w.ssme.sm -"”0(2'79’ .170(4.32)'—?’}.- L
5_ _El .265(6.73)
¥ 1245(6.22) . CASE
¥ TEMPERATURE
| : REFERENCE
,~ POINT
1355(9.02)
245(3.68) + .325((8.25)
Ta13s A l . .220(*5‘59)
i [006(0.15)
”f 1303.3) L*‘ [+~ 00110.025)
| ¥
TERM.1 .500(12.7)MIN.
TERM.2 .055(1.39)
"045(1.14)
TERM.3

,033(0.84) | .105(2.67)
1027(0.69) 09512.41)

y

107(2.72)
_‘JL_"" 087(2.21)

.055(1.39) ,210(5.33) ,021(0.563)
.045(1.14) 7190(4.82) .015(0.38)
[7ve Jremm.1 | Tteam2 | Teams | TAB |

[T0-220A8 | BASE | COLLECTOR | EMITTER | COLLECTOR |

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

RATING SYMBOL TIP31 TIP31A TIP31B TIP31C UNITS
Collector-Emitter Voltage Vceo 40 60 80 100 Volts
Collector-Base Voltage Vceo 80 100 120 140 Volts
Emitter Base Voltage VEBO 5 5 5 5 Volts
Collector Current — Continuous Ic 3 3 3 3 A

Peak lcMm 5 5 5 5
Base Current — Continuous IB 1 1 1 1 A
Total Power Dissipation @ Ta = 25°C Pp 2 2 2 2 Watts
@ Tgc=25°C 40 40 40 40
Operating and Storage
Junction Temperature Range Ty, TsTg | -65t0 +150 | -65t0 +150 | -65t0 +150 | -65 to +150 °C
thermal characteristics
Thermal Resistance, Junction to Case Rgyc 3.125 3.125 3.125 3.125 °C/W
Maximum Lead Temperature for Soldering
Purposes: %" from Case for 5 Seconds T 250 250 250 250 °C
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electrical characteristics (Tg = 25°C) (unless otherwise specified)

| CHARACTERISTIC |symoL| MIN | TYP | MAX | uNiT |
off characteristics
Collector-Emitter Breakdown Voltage TIP31 VceEo 40 — - Volts
(Ic = 30mA) TIP31A 60 — —
TIP31B 80 — —
TIP31C 100 — —
Collector Cutoff Current Iceo
(Vce = -30V) TIP31, TIP31A — — 0.3 mA
(VGE = 60V) TIP31B, TIP31C — — 0.3
Culirctor Cutoff Current Ices
{\ cg = 80V) TIP31 — — 0.2 mA
(VGE = 100V) TIP31A — — 0.2
(VGE = 120V) TIP31B — — 0.2
(VCE =140V) TIP31C — — 0.2
Emitter Cutoff Current |
(VEB =5V, Ic=0) EBO - — 1 mA
second breakdown
| Second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 3 ]
on characteristics
DC Current Gain hee
(Ic=1A, Vg = 4V) 25 — — -
(Ic=3A, Vcg = 4V) 10 — 50 .
Collector-Emitter Saturation Voltage VCE(sat
(e = 3A, Ig = 375mA) G2 | _ — 12 v
Base-Emitter Voltage VBg
(Ic. = 3A, Veg = 4V) m _ 1.8 v
switching characteristics
Turn-on Time RL=30Q, Ic=1A ton — 0.5 — us
- Ig1=1g2=0.1A
Turn-off Time VBE(off) = -4.3V toff - 2 -
INPUT
" MONITOR
OUTPUT
= MONITOR
1N914 Rpp =369
56 2 IN91a N9t aNoia | PN ansass Von =85V :j—/ 90%
) b - L ——f e e 2O —_———
270 oF Repz =56 2 RL=300 MONITOR ~ 43V | 10% }
1 ! ,
L) vor wa$ Vepz=41v = "1""‘;“ b I tot
N ! !
| 1
Vgpy ~ 10V b 5 Vec =30V ouTPUT Ij—
ADJUST FOR - - MONITOR
Von =85V AT L____T 90%
INPUT MONITOR B
VOLTAGE WAVEFORMS
TEST CIRCUIT
NOTES: A. Vgenisa ~30-V pulseintoa '_50 Q termination.

B.
duty cycle < 2%.

moo

The Vgen waveform is supplied by the following characteristics: t; < 16ns, t4 < 16ns, Zoyt = 502, ty = 20us,

. Waveforms are h\onitoregi on an oscilloscope with the following characteristics: t; € 15 ns, Rin > 10 M, Cin < 11.5 pF.
. Resistors must be noninductive types.
.. 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
g “ETTE B
s = VCE = —H
€ 400 | Tc=25°C T
< [~ See Notes 5 and 6
§
= 100
c
8
8 40 N
) \
g
S 10
e
s 4
(%]
i
w
'S
<
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, ty, = 300 pus, duty cycle € 2%.
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.

100 .
= tw = 300 s, d = 0.1 = 10%3
40 ~tw=1ms, d=0.1=10% ]
A “ tw=10ms, d=0.1=10% 1
< 10 A /DC Operation, See Note 7 |
I B
g il
3
3 :
g 1
2 04 TIP31 =0
K] TIP31A
IR TIP31B ——_]|
= 01 TIP31C ==
0.04
0.01
1 4 10 40 100 400 1k

VcEg—Collector-Emitter Voltage—V
FIGURE3 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.

DISSIPATION DERATING CURVE
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FIGURE4 THERMAL INFORMATION
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The TIP32 Series power transistors are designed for use in
general purpose amplifier and switching applications.

Features:
Designed for complementary use with TIP31 series

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

40W at 25°C case temperature

3A continuous collector current
5A peak coliector current
Minimum fT of 3 MHz at 10V, 0.5A

Customer-specified selections available

PNP POWER TRANSISTORS

COMPLEMENTARY TO THE TIP31 SERIES

TIP 32 Series

-40 ~-100 VOLTS
-3 AMP, 40 WATTS

145(3.68)
Ta3.se 0N

TERM.2

TERM.3

.045(1.14)

BASE

CASE STYLE TO-220AB

.116(2.95)
.110(2.79)

.404(10.26)

DIMENSIONS ARE [N INCHES AND (MILLIMETERS)

TERMJA

055(1.39)__]

PNP

COLLECTOR

EMITTER

-190(4.82)

380(9.65) e 055(1.39)
il g .170(4. B R
) -l L 01452} — }‘ 1048(1.22)
= |
FI_ .265(6.73) -
¥ 1245(6.22) B CASE
¥ TEMPERATURE
[ ? REFERENCE
/ POINT
+ .356(9.02)
-325(8.25)
I .220(5.59)
T ‘ *
.006(0.15)
T -13013.3) % 00110.025)
| ¥
.500(12.7)MIN.
.085(1.39)
'045(1.14)
033(0.84) e 107(2.72)
033(0. .105(2.67) .107(2.
1027(0.69) ’l_{—_'ogg,(zﬁn I—_'ﬂF“ 087(2.21)
':: 210(5.33) 021(0.53)
015(0.38)

[ rvee

[team 1 | TeRm.2

[ team.s |

TAB

[t0-220-4B | BASE | COLLECTOR | EMITTER | COLLECTOR |

RATING SYMBOL TIP32 TIP32A TIP32B TIP32C UNITS
Collector-Emitter Voltage Vceo -40 -60 -80 -100 Volts
Collector-Base Voltage VeceBo -80 -100 -120 -140 Volts
Emitter Base Voltage VEBO -5 -5 -5 -5 Volts
Collector Current — Continuous Ic -3 -3 -3 -3 A

Peak Icm -5 -5 -5 -5
Base Current — Continuous I -1 -1 -1 -1 A
Total Power Dissipation @ Ta = 25°C Pp 2 2 2 2 Watts
@Tc=25°C 40 40 40 40
Operating and Storage
Junction Temperature Range Ty, TsTg | -65t0 +160 | -651t0 +150 | -65t0 +150 | -65 to +150 °C
thermal characteristics
Thermal Resistance, Junction to Case Radc 3.125 3.125 3.125 3.125 °C/W
Maximum Lead Temperature for Soldering
Purposes: 4" from Case for 5 Seconds TL 250 250 250 250 °C
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electrical characteristics (T¢ = 25°C) (unless otherwise specified)

| CHARACTERISTIC | sYMBoL | MIN | TYP MAX UNIT
off characteristics
Collector-Emitter Breakdown Voltage " TIP32 VcEo -40 — — Volts
(Ic = -30mA) TIP32A -60 — —
TIP32B -80 — —
TIP32C -100 — —
Collector Cutoff Current IcEO
- (VGE = -30V) TIP32, TIP32A — — -0.3 mA
(VCE = -60V) TIP32B, TIP32C — - -0.3
Collector Cutoff Current IcEs
(Vce = -80V) TIP32 — — -0.2 mA
(V =-100V) TIP32A — — -0.2
(VCE = -120V) TIP32B — - 0.2
(Vce = -140V) TIP32C — — -0.2
Emitter Cutoff Current
(VEB = -5V, Ic = 0) leBO — — -1 mA
second breakdown
| Second Breakdown with Base Forward Biased FBSOA SEE FIGURE 3
on characteristics
DC Current Gain hre
(Ic = -4A, VGE = -1V) 25 — — —
(IC = -3A, VGE = -4V) 10 — 50
Collector-Emltter Saturation Voltage VCE(sat
= -3A, Ig = -375mA) CE(sat — — 1.2 v
Base-Emttter Voltage VBe
(Ic=-3A, VCE = -4V) om | _ — -1.8 v
switching characteristics
Turn-on Time RL =300, Ic = 1A ton — 0.3 - us
- Ig1 =12 =0.1A
Turn-off Time VBE(off) = 4.3V toff — 1 —_
P
F@ ::oxlT'ron
. . OUTPUT
MONITOR
Pt a3v
1N914 Rgg1 =36 Q INPUT OV = =R S = — = — e -
MONITOR :
——AAA——t 2Na301 Von= -85V ==9 e
56 0 1N914  1N914  1ND14 : :
Y | | )
270 0F L Rgp2 = 56 0 RL =300 fon bt betont "I
! I
I1)vown Swa | vaspmazvs outeur _”"f—’fﬁ ;
i - ) _ 10%
hd _ = Vec=30V
Vee1 ~ 10V . VOLTAGE WAVEFORMS
ADJUST FOR
Von=—85V AT >—]

INPUT MONITOR

TEST CIRCUIT

NOTES:

@ >

duty cycle < 2%.

moOoO

FIGURE 1.

. Vgen is a 30-V pulse into a 50  termination.
The Vgen waveform s supplied by the following characteristics:  t; < 15ns, < 15ns,Zgyt = 50Q, tyw = 20ps,

RESISTIVE-LOAD SWITCHING

784

. Waveforms are monitored on an oscilloscope with the following characteristics: t; < 15ns, Rjp 2 10MQ, Cjy < 11.5pF.
. Resistors must be noninductive types.
. The d-c power supplies may require additional bypassing in order to minimize ringing.




STATIC FORWARD CURRENT TRANSFER RATIO

vs
COLLECTOR CURRENT

1k
.g Vcg=-4V
2 Tg=25°C
-4 Cc
% 400 goq Notes 5 and 6 !
% |
s
= 100 T
g =oaii
é 40
2
©
H
S 10 ;
B
E 4
(7]
]
w
™
I

-0.001 -0.01 -0.1 -1 -10

Ig—Collector Current—A

FIGURE 2. TYPICAL CHARACTERISTICS

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

FORWARD-BIAS SAFE OPERATING AREA

100
=ty = 300 5, d = 0.1 = 10%
a0 Ao =1ms, d=0.1=10%
] ’f,/tw= 10 ms, d=0.1=10%
D.C. Operation, See Note 7,
:f 10,E.E,‘.4%‘ -D. peration, See Note
e 7S
5
(5} R
} 'e==rmn
% 0.4 |'|"l- !' “i
Q TIP32A
I TIP32B |
= 0.1 ==TIP32Cc ==
0.04
0.01 p
1 4 10 40 100 400 1k

Veg—Collector-Emitter Voltage—~V
FIGURE3 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.

DISSIPATION DERATING CURVE
50

40

30 AN

10 AN

N

Py—Maximum Continuous Device Dissipation—W
A

0 25 50 75 100 125 150
Tc—Case Temperature—"C

FIGURE4 THERMAL INFORMATION
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The TIP41 Series power transistors are designed for use in
general purpose amplifier and switching applications.

Features:

Designed for complementary use with TIP42 series
65W at 25°C case temperature

6A continuous collector current

10A peak collector current ‘

Minimum fT of 3 MHz at 10V, 0.5A
Customer-specified selections available

| NPN POWER TRANSISTORS

COMPLEMENTARY TO THE TIP42 SERIES

TIP 41 Series

40-100 VOLTS
6 AMP, 65 WATTS

NPN

COLLECTOR

BASE

CASE STYLE TO-220AB

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

EMITTER

TERM.3

,033(0.84) | 105(2,67)
7027(0.69) 1095(2.41)

|

F.L:-

.116(2.95)
.404(10.26) =T5579) .190(4.83)
) 710(2.79)  -190(4.83) -
7380(9.65) : 055(1.39)
'ﬂ- . —‘ 170(4.32)[ ] DaBT 23]
|:|_ _H .265(6.73) =
—f' 245(6.22) . CASE
v TEMPERATURE
I t REFERENCE
.~ POINT
,356(3.02) —
145(3.68)), T .325:8,25)
7313580 A | -220(5.59)
T ; *
T .130(3.3) 1 _k?gf(gi;;;)
| f
TERM.1 .500(12.7)MIN.
TERM.2 .085(1.39)
.045(1.14)

.107(2.72)
.087(2.21)

S CHEE oW
[vee [veamt | Tem2 | TeAm.3 | TAB |
[To-220-A8 [ BASE | COLLECTOR | EMITTER | COLLECTOR |
maximum ratings (T¢ = 25°C) (unless otherwise noted)
RATING SYMBOL TIP41 TIP41A TIP41B TIP41C UNITS
Collector-Emitter Voltage Vceo 40 60 80 100 Volts
Collector-Base Voltage Vceo 80 100 120 140 Volts
Emitter Base Voltage VEBO 5 5 5 5 Volts
Collector Current — Continuous Ic 6 6 6 6 A
Peak lcm 10 10 10 10
Base Current — Continuous IB 3 3 3 3 A
Total Power Dissipation @ Ta = 25°C Pp 2 2 2 2 Watts
@ Tc = 25°C 65 65 65 65
Operating and Storage
Junction Temperature Range Ty, TsTGg | -65t0 +150 | -65t0 +150 | -65to +150 | -65 to +150 °C
thermal characteristics
Thermal Resistance, Junction to Case Rsyc 1.92 1.92 1.92 1.92 °C/W
Maximum Lead Temperature for Soldering
Purposes: 4" from Case for 5 Seconds TL 250 250 250 250 °C
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electrical characteristics (Tg = 25° C) (unless otherwise specified)

| CHARACTERISTIC | SYMBOL | MIN TYP | MAX [ uNIT |
off characteristics
Collector-Emitter Breakdown Voltage TIP41 Vceo 40 - - Volts
(lc =30mA) TIP41A 60 — -—
TIP41B 80 —_ -
TiP41C 100 - —
Collector Cutoff Current IcEO
(VcE = 30V) TIP41, TIP41A — - 0.7 mA
(Vce =60V) TIP41B, TiP41C — - 0.7
Collector Cutoff Current Ices
(VcE = 80V) TIP41 — — 0.4 mA
(VGE = 100V) TIPA1A — — 0.4
(VGE = 120V) TIP41B — — 0.4
(VcE = 140V) TIP41C — —_ 0.4 »
Emitter Cutoff Current
(VEB =5V, Ic = 0) lEBO - - 1 mA
second breakdown
| Second Breakdown with Base Forward Biased FBSOA SEE FIGURE 3
on characteristics
DC Current Gain hFe
(Ic = .3A, VCE = 4V) 30 — — -
(I = 3A, VGE = 4V) 15 — 75
Collector-Emitter Saturation Voltage VCE(sat) N
(Ic = 6A, Ig = .6A) v — — 15 Vv
Base-Emitter Voltage VBE '
(Ic = 6A, VGE = 4V) om | _ — 2.0 v
switching characteristics
Turn-on Time Ic ='6A, R = 50 ton - 0.6 - 1S
IB1=1g2=0.6A
Turn-off Time VBE(off) = -4V toft - 1 -
T
,F@ :\?gxlron
: OUTPUT
1 MONITOR
N4 Rpe1 =100 Von=14V :T 90%
AAN 1 INPUT ov’-—- T = TN
56 2 No14  1N914 N914 a3 MON'TOF“ R ! H
)L ~tonl- bt toft
27:) lpF Rgg2=10 0 RL=5q : =
)
) veen ' > P ! 10%
e :’ Vaez2=4V OUTPUT —L-{
|+ MONITOR 90%
hrd + =vVee= 3V
NaAeeAS # - VOLTAGE WAVEFORMS
Von =14V AT — PY
INPUT MONITOR H
TEST CIRCUIT
NOTES: Vgen is @ — 30-V pulse into a 50 Q termonatlon

>

tw = 20 us, duty cycle < 2%.

The Vgen waveform is supplied by a generator with the following charactenstlcs < 15ns,t1 < 15ns, 2oy = 509,

. Waveforms are monitored on.an oscilloscope with the following characteustncs tr € 15 ns, Rjp 2 10 MQ, Cjp, < 11.5pF.

[
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
1000
Vce=4V
o Te=25°C
&:‘i‘ 400 | See Notes 5 and 6
g !
£ 100 =2 B
3 N
a3 .
o X
g 40 \‘
o
'S
£ 10
S
?
w 4
W
=
1
0.01 0.04 0.1 04 1 4 10

|c—Collector Current—A

FIGURE 2. TYPICAL CHARACTERISTICS

NOTES: 5. These parameters must be measured using pulse techniques, ty, = 300 us, 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 = 300 ps, d = 0.1 =10%
40 £ ty=1ms,d=0.1=10%
/ tw=10ms, d=0.1=10%
<|i 10 ( | D.C. Operation See Note 7
3 K
s 1
5 H—t—+F
Z 04 TIPa1 i
© TIP41A
'001 TIP418 INNEERI
= U EEEErRTIP4IC
0.04
0.01

1.0 4 10 40 100 400 1000
VCE — Collector - Emitter Voltage — V
FIGURE3 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.

DISSIPATION DERATING CURVE
80

70

N
N

40 N

AN

30

N
20 AN
N
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0

Pr—Maximum Continuous Device Dissipation—W

0 25 50 75 100 125 150
Tc—Case Temperature—"C

FIGURE4 THERMAL INFORMATION
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The TIP42 Series power transistors are designed for use in
general purpose amplifier and switching applications.

Features:

® 65W at 25°C case temperature

® B6A continuous collector current

® 10A peak collector current

® Minimum fT of 3 MHz at 10V, 0.5A

e Customer-specified selections available

PNP POWER TRANSISTORS

COMPLEMENTARY TO THE TIP41 SERIES

TIP 42 Series

-40 ~-100 VOLTS
-6 AMP, 65 WATTS

.116(2.95)
404(10.26) Trossl
".380(955) —1'”0(2'79’

o

BASE

CASE STYLE TO-220AB

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

.190(4.83)
.170(4.32) ——1 |<—

-265(6.73)

PNP
COLLECTOR

EMITTER

.065(1.39)
.048(1.22)

,033(0.84) | ,105(2.67)
1027(0.69) 095(2.41)
.210(5.33)

B N

.245(6.22) . CASE
¥ TEMPERATURE
| ¥ e
+ .356(9.02) rd
145(3.68) ) 1325(8.25)
T21(3.58) 0 ‘ | 220(5.59)
| )
T .006(0.15)
. T ,1304_&3) _’I,“‘gouo.ozs»
| }
TERM.1 .500(12.7)MIN.
TERM.2 .055(1.39)
.045(1.14)
TERM.3

-107(2.72)
.087(2.21)

,085(1.39) 021(0.53)
m_'l 7190(4.82) .015(0.38)
[tvee [term.1 | Team2 | Team.3 |  TAB |

[To-220-4B | BASE | COLLECTOR | EMITIER | COLLECTOR |

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

RATING SYMBOL TIP42 TIP42A TIP42B TIP42C UNITS
Collector-Emitter Voltage Vceo -40 -60 -80 -100 Volts
Coliector-Base Voitage Vceo -80 -100 -120 -140 Volts
Emitter Base Voltage VEBO -5 -5 -5 -5 Volts
Collector Current — Continuous Ic -6 -6 -6 -6 A

Peak Icm -10 -10 -10 -10
Base Current — Continuous I -3 -3 -3 -3 A
Total Power Dissipation @ Ta = 25°C Pp 2 2 2 2 Watts
@ Tc=25°C 65 65 65 65
Operating and Storage
Junction Temperature Range Ty, TsTg | -65t0 +150 | -65t0 +150 | -65to +150 | -65 to +150 °C
thermal characteristics
Thermal Resistance, Junction to Case Rguc 1.92 1.92 1.92 1.92 °C/W
Maximum Lead Temperature for Soldering
Purposes: 1" from Case for 5 Seconds TL 250 250 250 250 °C
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electrical characteristics (T¢ = 25°C) (unless otherwise specified)

| CHARACTERISTIC | SYMBOL| MIN | TYP | MAX UNIT |
off characteristics
Collector-Emitter Breakdown Voltage TIP42 VcEO -40 — — Volts
(Ic = 30mA) TIP42A -60 — —
TIP42B -80 — —
TIP42C -100 — —
Collector Cutoff Current IcEO
(Ve = -30V) TIP42, TIP42A — — -0.7 mA
(Vcg = -60V) TIP42B, TIP42C — —_ -0.7
Collector Cutoff Current IcEs
(Vce = -80V) TIP42 — — -0.4 mA
(VGE = -100V) TIP42A — — 0.4
(Vce =-120V) TIP42B — — -0.4
(VCE = -140V) TIP42C — — -0.4
Emitter Cutoff Current
(VEB =-5V, Ic = 0) lEBO - - -1 mA

second breakdown
[ second Breakdown with Base Forward Biased FBSOA SEE FIGURE 3 ]

on characteristics

DC Current Gain hre
(Ilc =-.3A, Vcg = -4V) , 30 - - -
(Ic = -3A, VGE = -4V) 15 — 75

Collector-Emitter Saturation Voltage VCE(sat)
(Ic = -6A, Ig = -.6A) — — -15 v

Base-Emitter Voltage VBE(on)
(Ic = -6A, VGE = -4V) — — -2 \Y

switching characteristics

Turn-on Time RL =54, Ic =-6A ton — 0.4 — us
Ig1 =Ig2 = 0.6A
- i _ t — 0.7 —
Turn-off Time VBE(off) = 4V off
INPUT
MONITOR
ouTPUT
MONITOR
Pt
1N914 INPUT g¥ — ul% ______ —
MONITOR |
—N——P—P+—P+— 2N4301 Von =14V -—-% 90%
sea IN914 IN914  INO14 1 |
1
1 s 5 i
270 pF Rgg2 =10 2 L=sa ton —={ r— - toff —pmy
|
l 'l |
Voen 09 | vemravI=E ouTPUT %0% !
_ y MONITOR
- 10%
h _ = Vec=30V
Veg1~ 16V + VOLTAGE WAVEFORMS
ADJUST FOR
Von = —14 V AT

INPUT MONITOR

TEST CIRCUIT

NOTES: A. Vgenisa 30-V pulse into a 50 Q termination.
B. The Vgen waveform s supplied by a generator with the following characteristics: t; < 16ns, tf< 15ns, Zoyt = 509,
tw = 20us, duty cycle < 2%.
C. Waveforms are monitored on an oscilloscope with the following characteristics: t; € 15 ns, Rjp > 10 MQ, Cj, < 11.5pF.
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
1k =
2 Veg=-4V
{+}
5 See Notes 5 and 6
. ':_ 160 Pttt

g =

é 40

° »

aQ

g 10 =23
19 4]
8

4

q

w

'S

=

1
-0.01 -0.04 0.1 04 -1 . -4 =10
’ Ic—Collecter Current—A Lo

FIGURE2.  TYPICAL CHARACTERISTICS

FORWARD-BIAS SAFE OPERATING AREA

= tw = 300 13, 6 = 0.1 = 10%)
/=ty = 1 ms, d = 0.1=10%

L ty=10ms, d= 01=10%
D.C. Opsration, See Note 7

100

A

-
o

ic — Collector Current — A
-
-}

TIP42
TIP42A BN §
TIP42B - N
TIP42C;
0.01 ISt
1.0 10 100 &

VCE — Coilector-Emitter Voltage — V
FIGURE3 MAXINMIUM 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.

DISSIPATION DERATING CURVE
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~
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N
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[41]
o
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n
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-
o

Pg—Maximum Continuous Device Dissipation—-W
o
o

(=]

0 25 50 75 106 125 150
Tc—Case Temperaturo—"C

FIGURE4 THERMAL INFORMATION

793



794



2N3055

NPN POWER TRANSISTORS

60 VOLTS
15 AMP, 115 WATTS

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

COLLECTOR
Features:

BASE

e High gain at high current

® Low saturation voltage: VCE(sat) < 1.1V, @ IC = 4A, : emTTER
I = 0.4A CASE STYLE TO-204AA (TO-3)
. DIMENSIONS ARE IN INCHES AND (MILLIMETERS)
e Excellent safe area of operation. 0.845(21.47)
065(1.65) |__|\g;'x: — .358(9.09) MAX
MAX - -
—1— —4— SEATING PLANE

0.043(1.09) DIA“I |__ L— 426(10.82) MIN.
0.038(0.97)

1.050(26.68)

MAX. =" 0.675(17.15)
0.650(16.51)

©
CASE TEMP 7 ‘\\ 1.197(30.40)
REFERENCE ) H 1.177(29.90)
POINT © j‘, l 1.573(39.96)
.20(5.00) - MAX.
EMITTER () l
BASE _.I | [ 225(5472J\COLLECTOR
0.162(4.09) A 0.205(5.21) (CASE)
0.15(3.84)
2HOLES 0.440(11.18)
0.420(10.67)
maximum ratings (T o = 25° C) (unless otherwise specified)
RATING SYMBOL 2N3055 UNITS
Collector-Emitter Voltage VcEo 60 Voits
Collector-Base Voltage Veeo 100 Volts
Emitter Base Voltage VEBO 7 Volts
Collector Current — Continuous Ic 15 A
Base Current — Continuous Is 7 A
Total Power Dissipation @ Tg =25°C Pp 115 Watts
Derate Linearly Above 25°C 0.66 W/°C
Operating and Storage
Junction Temperature Range Ty, TsTG -65 to +200 °C
thermal characteristics
Thermal Resistance, Junction to Ambient ReJA — °C/W
Thermal Resistance, Junction to Case Rgyc 1.52 °C/W
Maximum Lead Temperature for Soldering
Purposes: 5" from Case for 5 Seconds TL 260 °C
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electrical characteristics (Tc = 25°C) (unless otherwise specified)

| CHARACTERISTIC |symBoL| MIN | TYP MAX UNIT

off characteristics

Collector-Emitter Sustaining Volt
(Ic = 200mA) Hetaining Yotlage VCEO(sus) 60 - — Volts
Collector-Emitter Sustaining Voltage —
(Ic = 200mA, Rgg = 1009)9 g VCER(sus) 70 — Volts
Collector Cutoff Current
(Ve = 30V) Iceo 0.7 mA
Collector Cutoff Current
(Vce = 100V, VEB(off) = -1.5V) ICEX — — 5 mA
(Vce = 100V, VBEg(off) =-1.5V, Tc = 150°C) — — 30
Emitter Cutoff Current
(VEB=7V) lEBO — — 5 mA
second breakdown
| second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 5
on characteristics
DC Current Gain hre
(Ic = 4A, Ve = 4V) 20 — 70 —
(Ic =10A, Vg = 4V) 5 — — —
Collector-Emitter Saturation Voltage VCE(sat)
(Ic = 4A, I = .4A) — — 1.1 v
(Ic = 10A, Ig = 3.3A) — — 8 Y
Base-Emitter Voltage VBE(on)
(Ic =4A, Vcg = 4V) — - 1.8 \Y
500 TTTTIT ™Y
300 Tc=100°C
‘:E ™ 2; .":.\
2 ;
2 '
g8 = -65
COMMON EMITTER Tc = 25°C % a0
16 o [
4 2 15 =1
4/ 0 SOMM“OVN EMITTER
~ 10 E cE”
< 12 / — 08 | 5' S U RTTTY 11
L / ,/_.f ” 00i 003 0.1 03 1 3 10
E’ e — COLLECTOR CURRENT Ig (A)
z o4 FIG.2 hfg-Ic
S 8 A~ 03 B
('3 0.2
8‘ 0.1 1 COMMON EMITTER
s} 1E Ic/lg =10
4 005 = r4 ~
0.03 g 08 o0
Ig=001A . ] S5 o3 S Al
— £ < AN
N i, g R / ﬁ\ 100 A
%o 2 4 6 8 10 £ ke 74 *
COLLECTOR-EMITTER VOLTAGE Vg (V) E § o
FIG.1 Ic-VCE §'—‘§ 005 ~
(o]
4 oo ]
o) -
o
0.01
0.01 0.03 01 03 1 3 10

COLLECTOR CURRENT I¢ (A)

FIG.3 VCE(sat)-!C
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cz) COMMON EMITTER
Es 5 Ic/\g =10
< z
= 4 <
£ o
&5 z
P
€> Tc=55°C o
Eg 1 x
Eg T =]
SE 0
wa z
us 05 s ] o
< 25 6]
o o
100 b=
02 At 8
0.01 0.03 01 0.3 1 3 10
COLLECTOR CURRENT Ic (A)
FIG. 4 VBE(sat) -Ic
16
/'
_ /
< /
3 2
= (¢}
: /N
w y T =
< o 100 w3
g o/ 22
: 2
z
g £
p] 4 6‘ 8
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0 1 1 il i 4
0 0.8 16 24 32 4.0 48

BASE-EMITTER VOLTAGE Vgg (V)
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HIGH POWER

NPN POWER TRANSISTORS

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

ing applications.
Features:

e Forward biased second breakdown current capability

IS/b =3.75 Adc @ VCE = 40 Vdc

2N3771

40 VOLTS

30 AMP, 150 WATTS

NPN
COLLECTOR

BASE

EMITTER

CASE STYLE TO-204AA (TO-3)

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

0.845(21.47)

— .358(9.09) MAX

M
.085(1.65) DIA. ]
MAX l

—f— SEATING PLANE

T _1
gz:g:;gg; DIA _,”'_ — 426(10.82) MIN
! 05’3;2:& 0.675(17.15)
0.650(16.51)
® T
CASE TEMP ,” \\ 1.197(30.40)
REFERENCE % ® ) L\.177(29 90)
POINT b2 1.573(39.96)
.20(5.00) -
EMITTER C,

BASE _.I T oz "coLLecTon
0.162(4.09) pja 0.205(5.21) (CASE)
0.15(3.84)
2HOLES 0.440(11.18)

0.420(10.67)
maximum ratings (Ta = 25°C) (unless otherwise specified)
RATING SYMBOL 2N3771 UNITS
Collector-Emitter Voltage Vceo 40 Volts
Collector-Base Voltage Veso 50 Volts
Emitter Base Voltage VEBO 5 Volts
Collector Current — Continuous Ic 30 ‘A
Peak Icm 30
Base Current — Continuous I 713 A
Total Power Dissipation @ T¢ = 25°C Po 150 Watts
Derate above 25°C 0.855 W/°C
Operating and Storage
Junction Temperature Range Ty, TsTa -65 to +200 °C
thermal characteristics
Thermal Resistance, Junction to Case Reyc 1.17 °C/W
Maximum Lead Temperature for Soldering
Purposes: %" from Case for 5 Seconds TL 260 °C
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electrical characteristics (Tg = 25°C) (unless otherwise specified)

| CHARACTERISTIC | symBoL| mIN | TYP MAX UNIT
off characteristics
Collector-Emitter Sustaining Voltage
(Ic = .2A) 9 9 VCEO(sus) 40 - — Volts
Collector-Emitter Sustaining Voltage _ _
(Ic = .2A, Vgg = -1.5V, Rgg = 100 Ohms) VcEx 50 Volts
Collector Cutoff Current
(Ve =50V) lcBO — — 2 mA
Collector Cutoff Current
(Vce=30V) Iceo —_ —_ 10 mA
Emitter Cutoff Current
(VEB=5V) - - - S mA
second breakdown
| second Breakdown with Base Forward Biased FBSOA SEE FIGURE 3 R
on characteristics
DC Current Gain hee
(Ic=15A, VG = 4V) 15 — 60 -
(Ic = 30A, VGE = 4V) 5 — —
Collector-Emitter Saturation Voltage VCE(sat)
(Ic = 15A, Ig = 1.5A) —_ — 2 Vv
(Ic = 30A, Ig = 6A) — — 4 \Y
Base-Emitter Voltage VBE(on)
(Ic = 15A, VG = 4V) — — 2.7 v
o 10 YT II
¢ . R :
£ os AR 2 z =
g
_ 20 g s .
@ = 02 = :
75 2 o s L |||
g R o
150 Tt' 01 0.05 A / D CURVES APPLY FOR POWER | 1}
g H :téksDET“rsglg :HOWN —H
2 128 \\ £ 0 Fooan Tu(pk) - TG = Pipk) LacHt) 1]
§ 100 ~ g 0.05 0.01 DUTY CYCLE, D= ty/tp n
E % \\\ é’ 003 /| L'éu PULSE 4 -
= o :
~ 25 5}
< £ 001 Wit T |
D 25 50 % 100 125 150 5 200 W 002 005 01 02 05 10 20 50 10 20 50 100 200 500 1000 2000

Tc, CASE TEMPERATURE (°C)
FIGURE 1 - POWER DERATING

800

TIME (ms)

FIGURE 2- THERMAL RESPONSE



Ic, COLLECTOR CURRENT (AMP)

t, TIME (us)

40 vee
30 - ‘L } 1 +30V
NI N\ N NN SN2 o
NN NN N N&E
2 - — A 25 us
MENAERSERS v I Rc
N OINCINT Y. 2000 ‘ SCOPE
AR RN b
10 i 0= ==l== o- AN/
T = 259C S 1.0 ms 14 a0V l

70f = == =~ BONDING WIRE LIMITED ———NA-1-L1 OV 0

F = == = = THERMALLY LIMITED =y 1O 1 5 !
50} {SINGLE PULSE) —+

| e SECOND BREAKDOWN LIMITED . y=10ns L L

| |  |CURVESAPPLY BELOW RATED Veeo [N \ DUTY CYCLE = 1.0% -4v
30 5 ULSE CURVES APPLY NI Rg AND R ARE VARIED TO, 0BTAIN DESIRED CURRENT LEVELS
2.0 FOR AL OEVICES | D1 MUST BE FAST RECOVERY TYPE, eg:
1.0 20 30 50 70 10 20 30 50 70 100 MBDS300 USED ABOVE Ig ~100 mA

VCE. COLLECTOR-EMITTER VOLTAGE (VOLTS)
FIGURE 3 — ACTIVE-REGION SAFE OPERATING AREA

MSD6100 USED BELOW Ig ~100 mA
FIGURE 4 — SWITCHING TIME TEST CIRCUIT

0 Vee = 30 V=1 0 =
5.0 Ic/ig =10 f . 50 Vee 30V 3
Ty = 250C —VBE(off) =5.0V Wit
2.0 20 IB1=182
Ty = 250C
10 10
05 — 3 50
N1 =0 —"= t I O
02— 20 S .
< - —t—
0.1 S VO E=F
— t Tt tf
0.05 d — 05
- 3
— — ] = | S
0.02 0.2
0.01 0.1
03 05 07 1.0 20 30 50 7.0 10 20 30 03 05 1.0 20 30 50 70 10 20 30
Ic. COLLECTOR CURRENT (AMP) Ic, COLLECTOR CURRENT (AMP)
FIGURE 5 — TURN-ON TIME FIGURE 6 — TURN-OFF TIME
200 T T 1717
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N
Y
™ ~
~
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2 <
& 500 s
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~
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300 b
N
N
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FIGURE 7 — CAPACITANCE
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HIGH POWER

NPN POWER TRANSISTORS

2N3772

60 VOLTS

20 AMP, 150 WATTS

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

Features:

e Forward biased second breakdown current capability
Is/pb=25A@VCE=60V

NPN
COLLECTOR

BASE

EMITTER

CASE STYLE TO-204AA (TO-3)

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

0.845(21.47)

065(1.65 b

B 1.65) DIA
MAX 1

— .358(9.09) MAX

=

——4— SEATING PLANE

0043109 pa __”__ L— 426(10.82) MIN

0.038(0.97)

1050(26.68)

MAX =1

0.675(17.15
0.650(16.51)

CASE TEMP
REFERENCE
POINT
.20(5.00)

EMITTER

1.197(30.40)
1.177(29.90)

- 1.573(39.96)
MAX

BASE
0.162(4.09) pia
0.15(3.84)

2 HOLES

0.225(5.72) \~COLLECTOR

0205(5.21) (CASE)

0.440(11.18)
0.420(10.67)
maximum ratings (TA = 25° C) (unless otherwise specified)
RATING SYMBOL 2N3772 UNITS
Collector-Emitter Voltage VcEo 60 Volts
Collector-Base Voltage Veeo 100 Volts
Emitter Base Voltage VEBO 7 Volts
Collector Current — Continuous Ic 20 A
Peak lcm 30
Base Current — Continuous B 155 A
Total Power Dissipation @ Tg = 25°C Pp 150 Watts
Derate above 25°C 0.855 W/°C
Operating and Storage
Junction Temperature Range Ty, TsTG -65 to +200 °C
thermal characteristics
Thermal Resistance, Junction to Case Rsyc 117 °C/W
Maximum Lead Temperature for Soldering
Purposes: 4" from Case for 5 Seconds T 260 °C
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electrical characteristics (Tg = 25° C) (unless otherwise specified)

| CHARACTERISTIC | symeoL| MIN | TYP MAX UNIT
off characteristics
Ccz:??g;?mitter Sustaining Voltage VGEO(sus) 60 _ _ Volts
Collector-Emitter Sustaining Voltage _ _
(Ic = .2A, VEB(off) = -1.5V, Rgg = 100 Ohms) Vcex 80 Volts
Collector Cutoff Current _
(Vcg = 100V) lcBO — —_ 5 mA
Collector Cutoff Current
(Vce =50V) Iceo - - 10
Emitter Cutoff Current
(VEB=7V) lEBO - - 5 mA

second breakdown

| Second Breakdown with Base Forward Biased FBSOA SEE FIGURE 3
on characteristics
DC Current Gain , hge
(Ic = 10A, VGE = 4V) 15 — 60 —
(IC = 20A, VGE = 4V) 5 — —
Collector-Emitter Saturation Voltage VCE(sat)
(Ic=10A, Ig=1.0A) —_ —_ 1.4 \'
(Ic = 20A, I = 4A) — - 4 Y
Base-Emitter Voltage VBE(on)
(Ic = 10A, VG = 4V) — — 2.2 Vv
o 10 e T
8, B
g HHo:os i
g 05
g
_ g 2 TT A
7 R === - 0
E 115 @ (ln 6y = r(t) duc
~tE u || A 6)C = 0.875°C/W MAX
150 2 o 0.05) % D CURVES APPLY FOR POWER
z H ' READTNE @YY
= 125 ~N £ 007 P4 o2] TJ(pk) - TC = P(pk) 8JC(V
a 400 P £ 005 - ]
] \\ & 7 1A 0! DUTY CYCLE, D= ty/ta
e 15 < N SINGLE PULSE 4
RS DS
& \\ % o 1 e
= £ t;
€ N £ 501 AR
0 25 50 7% 100 125 lso 175 2m w 0.02 005 01 02 05 10 20 50 10 20 50 100 200 500 1000 2000
Tc. CASE TEMPERATURE (°C) TIME ()
FIGURE 1 — POWER DERATING FIGURE 2- THERMAL RESPONSE
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Ic, COLLECTOR CURRENT (AMP)

t, TIME (us)

40
T T i
o SINTTINS INTSNT @ 140
| | M MY NPT
20 N <
2N3772 A RN AVRENEA S
L ISOINTY 200w
N
AR U S AT
10 2, T
Tc = 250C SN AN
70F = == = — BONDING WIRE LIMITED —Px—> - })ul I
P = — = = — THERMALLY LIMITED T 100 ms
5.0 r (SINGLE PULSE) —+
| e SECOND BREAKDOWN LIMITED
1 | |cunves APPLY BELOW RATED VCgQ — \
30 501LSE CURVES APPLY } N
20 FOF:(AL|LDEV[ICESI , | | 2N3172¢
10 20 30 50 70 10 20 30 50 70 100
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'FIGURE 3 — ACTIVE-REGION SAFE OPERATING AREA
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+30V
25 s
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ML Vj SCOPE
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0-J ——|—— [e; —AAA
-90v _I
51 Dy
t, t4<10 ns — —
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Rg AND Rg ARE VARIED TO OBTAIN DESIRED CURRENT LEVELS

D1 MUST BE FAST RECOVERY TYPE, eg:
MBD5300 USED ABOVE Ig ~100 mA
MSD6100 USED BELOW Ig ~100 mA

FIGURE 4 — SWITCHING TIME TEST CIRCUIT
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2N3773

NPN POWER TRANSISTORS

140 VOLTS
16 AMP, 150 WATTS

The 2N3773 is a power transistor designed for high power
audio, disk head positioners and other linear applications. The NPN

device can also be used in power switching circuits such as coreten
relay or solenoid drivers, dc to dc converters or inverters.

BASE

Features:
e High safe operating area: 150 W @ 100 V s
9 P 9 @ CASE STYLE TO-204AA (TO-3)
e Completely characterized for linear operation DIMENSIONS ARE IN INCHES AND (MILLIMETERS)
0.845(21.47)
 High DC current gain and low saturation voltage . o700 T I
hfe =15 (Mm) @ 8A,4V 1 SEATING PLANE
VCE(sat) = 1.4V (Max) @ IC=8A,IB=0.8A T 1
0043(1.09) A L— 426(10.82) MIN
® For low distortion complementary designs i e

1.050(26.68)

MAX. =1 0.675(17.15)
0.650(16.51)

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

CASE TEMP.
REFERENCE
POINT
20(5.00)

EMITTER

BASE 0.225(5.72) \~COLLECTOR

0.162(4.09) pa 0.205(5.21) (CASE)
0.15(3.84)
2HOLES 0.440(11.18)
0.420(10.67)
maximum ratings (T = 25°C) (unless otherwise specified)
RATING SYMBOL 2N3773 UNITS

Collector-Emitter Voltage VcEO 140 Volts

Collector-Base Voltage Veeo 160 Volts

Emitter Base Voltage VEBO 7 Volts

Collector Current — Continuous Ic 16 A

Peak lcm 30
Base Current — Continuous I 4 A
Peak 15

Total Power Dissipation @ Tg =25°C Pp 150 Watts

Derate above 25°C 0.855 ' W/°C

Operating and Storage

Junction Temperature Range T4, TsTG -65 to +200 °C
thermal characteristics

Thermal Resistance, Junction to Case Rgyc 1.17 °C/W

Maximum Lead Temperature for Soldering

Purposes: %" from Case for 5 Seconds TL 260 °C
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electrical characteristics (T¢ = 25°C) (unless otherwise specified)

{ CHARACTERISTIC | symoL| MIN | TYP MAX UNIT
off characteristics
Collec_tor-Emitter'Sustaining Voltage VeeO(sus)| 140 — — Volts
(Ic=-2A)
Collector-Emitter Sustaining Voltage
(Ic = .1mA, VEB(off) = 1.5V, Rgg = 100 Ohms) VCEX 160 - — Volts
Collector Cutoff Current
(VcE = 120V) ICEO — — 10 mA
Collector Cutoff Current
(VcE = 140V, VBg = -1.5V) - IcEX - - 2 mA
(VGE = 140V, VBg = -1.5V, T¢ = 150°C) — — 10
Emitter Cutoff Current
(VeB = 7V) leso - B ° mA
second breakdown
| Second Breakdown with Base Forward Biased FBSOA SEE FIGURE 4
on characteristics
DC Current Gain hre
(Ic = 8V, VcE = 4V) 15 — 60 —
(Ic = 16A, VGE = 4V) 5 — —
Collector-Emitter Saturation Voltage VCE(sat)
(Ic = 8A, I = 800mA) — — 1.4 Y
(Ic = 16A, Ig = 3.2A) — — 4 Y
Base-Emitter Voltage VBe
(g = 8A, VCE = 4V) fon) — — 2.2 v
g 20
WBCT g
200 [rmt—] =
L250¢C —— W
Z 10 5 L
g TP 0 - S
£ 70 Z 12 \
g w R 004 | \
32 0 Vep=4V N :~ z \ Ig =16 A ]l
2 2 N s 08T\ AV
5 £ N
z‘:" § w\ S~
10 30 -
10 @ [ Tg=250C &
50 S ol 11l
02 03 05 07 10 20 30 50 70 10 20 0.05 0.07 0.1 02 03 05 07 10 20 30

Ic, COLLECTOR CURRENT (AMPS)

FIGURE 1 — DC CURRENT GAIN
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Ig, BASE CURRENT (AMPS)

FIGURE 2 — COLLECTOR SATURATION REGION




Ig, COLLECTOR CURRENT (AMP)

20
_ y
_ 15 Ig/ig=10
g /
o
Z 12 J
g /
5 v [
8 osf—pd Losoc L - /J
> 1500C 4_// //
R 150C | (
04 VeE(sa) L~ 25%
. | L]
02 03 05 07 10 20 30 50 7.0 10 20
Ic. COLLECTOR CURRENT (AMPS)
FIGURE 3 — “ON" VOLTAGE
30 T N < 1"] T
o -
20 | X __ — =S \\:~ \‘\ I~ ~ .\ L ll?
10 ~ I~ N .S N A0 pus__ |
s et =100 us—]
5.0 ; ~I— RF~ 200 us—]
3.0 ¢ N [~ 1.0 ms
20 LERNX .
. <L = 100 ms
1.0 = '
N 500 ms
0.5
BONDING WIRE LIMIT
03 = THERMAL LIMIT
0.2 @ TpASE = 259C, SINGLE PULSE
01 SECOND BREAKDOWN LIMIT
0.05
0.03
3.0 50 7.0 10 20 30 50 70 100 200 300

POWER DERATING FACTOR (%)

Vg, COLLECTOR-EMITTER VOLTAGE (VOLTS)
FIGURE 4 — FORWARD BIAS SAFE OPERATING AREA
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FIGURE 5 — POWER DERATING
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2N6292

70 VOLTS
7 AMP, 40 WATTS

NPN POWER TRANSISTORS

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

BASE

Features:

EMITTER

CASE STYLE TO-220AB

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)
.116(2.95)

e | ow saturation voltages

. . 2,05
® Thermal-cycling ratings 4081026) SG79) .190(4.83)
i
H . " pe ) I o "
¢ Maximum safe-area-of-operation curves specified for dc g '# TR
operatlon. /_,@'— K 245(6.22) _ CASE
¥ TEMPERATURE
I $ REFERENCE
POINT
1453681 T ggg‘(g:gg
Ta1(3s8)PA ) 220(5.59)
| b y
.006(0.15)
Jl' 13003.3) I "l [+ 00110.025)
) ¥
TERM.T 500(12.7)MIN.
TERM.2 .055(1.39)
.045(1.14)
TERM3
Y .
1033(0.84) | 105(2.67) Y L_Jonz‘m
"027(0.69) 098 4T) ~ 087(2.21)
085(1.39)__ | t: .210(6.33) 021(0.53)
'045(1.14) “190(4.82) 015(0.38)
(Trvee Jream.s | 7Tem.2 [ TERM.3 | TAB |

[to-220-a8 | BASE | cOLLECTOR | EMITTER | COLLECTOR |

maximum ratings (TA = 25°C) (unless otherwise specified)

RATING SYMBOL 2N6292 UNITS
Collector-Emitter Voltage VcEo 70 Volts
Collector-Base Voltage Veeo 80 Volts
Emitter Base Voltage VEBO 5 Volts
Collector Current — Continuous Ic 7 A

Peak lcm
Base Current — Continuous IB 3 A
Total Power Dissipation@ Ta = 25°C Pp 1.8 Watts
@Tgc=25°C 40 W/°C
Operating and Storage
Junction Temperature Range Ty, TsTG -65 to +150 °C
thermal characteristics

Thermal Resistance, Junction to Ambient Rgua 70 °C/W
Thermal Resistance, Junction to Case Reyc 3.125 °C/W
Maximum Lead Temperature for Soldering
Purposes: 4" from Case for 5 Seconds TL 235 °C
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electrical characteristics (T¢ = 25°C) (unless otherwise specified)

COLLECTOR CURRENT (Ic)-A

FIG. 1 TYPICAL GAIN-BANDWIDTH

812

COLLECTOR-TO-EMITTER VOLTAGE (VCE) - V

FIG. 2

MAXIMUM OPERAT

ING AREA

[ CHARACTERISTIC | SYMBOL | WMiN | TYP | MAX | UNIT |
off characteristics
Collector-Emitter Sustaining Voltage
(Ic = .1mA) g s VCEO(sus) 70 - — Volts
Collector-Emitter Sustaining Voltage »
(lc=.1mA, Ig = 1.5V) VCER(sus) | 80 - - Volts
Collector Cutoff Current I o _ 1 mA
(VGE = 60V) ‘ CEO
Collector Cutoff Current I _ _ 0.1 mA
(VeE = 75V, Vgg = 1.5V) CEX :
Emitter Cutoff Current | _ _ 1 mA
(VeB = 5V) EBO
second breakdown
| second Breakdown with Base Forward Biased | FBSOA | SEE FIGURE 2
on characteristics
DC Current Gain
(lc = 2A, Vcg = 4V) hrg 30 — 150 —
(lc=7A,Vcg =4V) 2.3 —_ —_
Collector-Emitter Saturation Voltage VCE(sat
(Ic = 2.5A, Ig = .25A) Gat) | _ — 1 v
(Ic = 7A, Ig = 3A) — — 3.5 Y
Base-Emitter Voltage VBe
(Io = 2A, Vg = 4V) fon) — - 15 v
(lc=7A,Vce = 4V) — — 3
COLLECTOR-TO-E!WIT‘l!ER|VOII.TAGE (vcé) =av 10 CASE'TEMPEFI!ATllJHEl(T; =25°C
CASE TEMPERATURE (T¢) = 25°C
S * ® i max (coNTINUOUS)
= r— < 8 %
E s /, - \\‘\ :',o A \f”@b}o
'g £ 4"<,
- N -
z s - , N le/b - LIMITED
e 2 T
= o 08
g 4 '3’ 06 'l
o Q
% o4 VCEO MAX. = 30V
g 5 L VCEO MAX. = 25V
02 VCE|I MAX. = 50V
VCEO MAX. = 70V
0 0.1 1 [
0.0 2 4 6 8 01 2 4 6 8 1 2 1 2 4 6 8 10 20 40 80 100 200 400 1000



DC FORWARD-CURRENT TRANSFER RATIO (hFg)

BASE CURRENT (Ig) - mA

400 ! —1H } |
COLLECTOR-TO-EMITTER VOLTAGE (VCE) = 4V
P .
CASE TEMPERATURE (T() = 125°C
20 \\1
25°C | N
—_—
L i Y
100 ~C
80
_40°C
60 /r \
_ ~L N
40 \ w
” \\\
10 \
8
6
001 002 004 0.1 02 04 06081 2 4 6810
COLLECTOR CURRENT MT (Ig) - A
FIG.3 TYPICAL CHARACTERISTICS
1 | | | |
COLLECTOR-TO-EMITTER VOLTAGE (VCE) = 4V
<
15
o
=
i
a4
z CASE TEMPE
o
S 3
e
w
-
5]
3 2
1 7
0 0.2 04 08 o
FIG.5
T L T T T
COLLECTOR-TO-EMITTER VOLTAGE (VCE) - 4V
300
o o o
Bl & %
250 "
o
=4
200 5
2
<
o
150 £
w
w
(7}
100 h) l /
) [
0 /

COLLECTOR CURRENT (Ic) - A

S

0 T
8 |— !C MAX. (CONTINUOUS) - CASE TEMPERATURE (TC) = 100°C

\O/
Ss,
/,o“

0.8
0.6
04 \\ Is/b - LIMITED
0.2
VCEO MAX. = 70V
o1 (2N6292 .& 2N6293)

4 6 8 10 20 40 60
COLLECTOR TO EMITTER VOLTAGE (VCE) -V

FIG.4 MAXIMUM OPERATING AREA

RATURE (Tc) = 125°

/// 4

e

/
4

BASE—TO-EMITTER VOLTAGE (VBE) - V

8

1

1.2

14

TYPICAL TRANSFER CHARACTERISTICS

0.1 05 1 15
BASE-TO-EMITTER VOLTAGE (VBE) - V

FIG. 6 TYPICAL INPUT CHARACTERISTICS
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COLLECTOR CURRENT (Ic) - A

80100

FIG.7 TYPICAL OUTPUT CHARACTERISTICS

| I T
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S« BASE CURRENT (ig) = 250 mA
N _’——————“
N 200 mA
A —
"] 150 mA
S
____——-———"“ A Y I B,
yd 1"
\
4 ] 100 mA
hY
/ <
~
~
> -~
A
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NPN POWER TRANSISTORS

2N6487

60 VOLTS
15 AMP, 75 WATTS

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

Features:

e DC Current Gain specified to 15 Amperes
hFe=20-150 @ Ic=5.0A
=50 Min)@Ic=15A

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

e TO-220AB Compact Package

NPN
COLLECTOR

BASE @

EMITTER
CASE STYLE TO-220AB

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

.116(2.95,
B ey s
I«. g -1 L 170(4.32) o "l <R
T -]
_ :266(6.73 -
9. =
T .245(6.22) % CASE
¥ TEMPERATURE
1 T REFERENCE
:365(9.02)
,145(3.68) T .325(8.25
141(3.58°'A 8.25) 220(5.59)
| )
1
.006(0.15)
»Ir .130(3.3) F-. [~ 001(0.025)
/ | f :
TERM.1 .500(12.7)MIN.
TERM.2
[056(1.39
1
"‘if—ﬁ;.oa T,
TEHM.S_/

,033(0.84) 105(2.67 1 .107(2.72)
027(080) | o F' = SGe72.21)

[055(1.39 210(6.33) .021(0.63)
[045(1.14) ) 1790(4.82) 1075(0.38)
[rvee [team.1 | Term.2 | TEAM.3 | TAB |

[T0-220A8 | BASE | COLLECTOR | EMITTER | COLLECTOR |

maximum ratings (Ta = 25°C) (unless otherwise specified)

RATING SYMBOL 2N6487 UNITS
Collector-Emitter Voltage VcEo 60 Volts
Collector-Base Voitage Veeo 70 Volts
Emitter Base Voltage VEBO 5 Volts
Collector Current — Continuous Ic 15 A
Base Current — Continuous Ig 5 A
Total Power Dissipation @ T¢ = 25°C Pp 75 Watts
Derate above 25°C 0.6 W/°C
Operating and Storage _
Junction Temperature Range ‘ Ty TsTG -65 to +150 °C

thermal characteristics

Thermal Resistance, Junction to Ambient Raua 70 °C/W
Thermal Resistance, Junction to Case Rauc 1.67 °C/W
Maximum Lead Temperature for Soldering
Purposes: 4" from Case for 5 Seconds TL 260 °C
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electrical characteristics (T = 25°C) (unless otherwise specified)
| CHARACTERISTIC [symBoL| MIN | TYP | MAX | UNIT
off characteristics

Collector-Emitter Sustaining Voltage
V 60 — — |

(Ic = 200mA, Ig = 0) CEO(sus) Volts
Collector-Emitter Sustaining Voltage _ _

(Ic = 200mA, Vg = -1.5V) Veex 70 Volts
Collector Cutoff Current

(Voe = 30V, Ig = 0) Iceo 1 mA
Collector Cutoff Current I _ _ 5 mA

(VGE = 60V, Veg(OFF) =-1.5V, Tg = 150°C) CEX
Emitter Cutoff Current

(Vgg = 5V, I = 0) leBO 1 mA

second breakdown

| Second Breakdown with Base Forward Biased FBSOA SEE FIGURE 5 j
on characteristics
DC Current Gain hge
(Ic = 5A, VGg = 4V) 20 — 150 —
(Ic = 15A, Vg = 4V) 5 — —
Collector-Emitter Saturation Voltage VCE(sat)
(Ic =5A, Ig = .5A) — - 1.3 Vv
(Ic = 15A, Ig = 5A) — —_ 3.5 Vv
Base-Emitter Voltage VBE(on)
(lc = 5A, Vcg = 4V) —_ — 1.3 \Y
(Ic = 15A, Vg = 4V) — — 3.5
Ta TcC Vee
40 80 +30 V
& 25 us
E 0 60 \\ Rc
Y ‘
z \\ +10 V Ag Scope
= -
T
% 20 40 . \ ‘ v _J 51 D1
=) N A
% =~ %, t < 10 ns »
n;:‘: 1.0 20 \\\ q Duty Cycle = 1.0% = -4V =
a Rg and Rc varied to obtain desired current levels.
\‘\\ For PNP reverse all polarities.
0 0 \ D1 must be fast recovery type, e.g.;
0 20 40 B0 80 100 120 40 160 MBD5300 used above Ig ~ 100 mA
Tg, CASE TEMPERATURE (oc) MSD6100 used below Ig = 100 mA
FIGURE 1 — POWER DERATING FIGURE 2 — SWITCHING TIME TEST CIRCUIT
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~ or EFERFE =
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— o5 [2208 =
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~—a | s 03 T
T — ti’/" ’l <+ 1 s' 02 0.2 L“— r b( F'
-t ] o l ) /, I
é 0.1 1T LY Zgict = r(t) Rasc
a - af RgyC = 1.67°C/W MAX
@ 0 > D CURVES APPLY FOR POWER []
& ! PULSE TRAIN SHOWN !
g 007 =005 READ TIME @11
3 tg @ VBE (off) ~ 5.0 V ] & oos —H L~ Ta(pk) - TC = P(pk) Zosclt)
- ——— NPN S E 00213 DUTY CYCLE, D= ty/t2
I —— — PNP ~t—] g 0.03 J/’ i i
Tg = 259C ~ | 2 002 =T, 4 W T
L YCSF : 3]00\/ £ + A SINGLE PULSE Plpk)
= t
O oor L L oy A
0.2 0.5 1.0 2.0 5.0 10 20 001 002 005 01 02 05 10 20 50 10 20 50 100 200 500 10k
Ic. COLLECTOR CURRENT (AMP) TIME (ms)
FIGURE 3 — TURN-ON TIME FIGURE 4 - THERMAL RESPONSE
g ¥ < <O 100 s ]
ERRLY A WANLIIE
= 500 us =]
z 50 SN
= [ Ty=1500C ~ . N 1
3 2.0} ——SECOND BREAKDOWN LIMITED ™ < 1.0 ms—|
= —-—BONDING WIRE LIMITED N T
S 1.0p===THERMALLY LIMITED @ T¢ = 25°C = 5.0 ms=|
Q CURVES APPLY BELOW RATED V¢eg -
& 05 :
> I
3 2N6487
S 0.2 1 \ dec —
0.1 [ 1 [
2.0 4.0 10 20 40 60 80

Vce, COLLECTOR-EMITTER VOLTAGE (VOLTS)
FIGURE 5 — ACTIVE-REGION SAFE OPERATING AREA
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t, TIME (ns)

Vce, COLLECTOR-EMITTER VOLTAGE (VOLTS)

700
P ———
I~ ¢ = = Cob
N~ S Py - ~-
\ & - S~
1000 B o S i
~ - £ 300 Cip > Y -
, S < N
500 tf C = 200 ™~~~ Cob B ~
: , =" 1 3 P § e ~
— NPN 17 N < ~
wor - 3 s ——— NPN T —
— Vgg=30V 100 - e
100 = :(B;:IE I=BlZD 0 Ty=25°
— T,=250C
50 1 L1 50
0.2 05 10 2.0 5.0 10 20 05 10 20 5.0 10 20 50
Ic, COLLECTOR CURRENT (AMP) VR. REVERSE VOLTAGE (VOLTS)
FIGURE 6 — TURN-OFF TIME FIGURE 7 — CAPACITANCES
500 |
I 1
== < T\J 1500¢
200 260C K
_u
Z 100 \>
[r] -550C AN
[
& 50 P
= ~ ™
g >
g 20 \\\\
E-J Veg=20V \
10
1
|
5.0 T
0.2 05 1.0 20 5.0 10 20
Ic, COLLECTOR CURRENT (AMP)
FIGURE 8 — DC CURRENT GAIN
20 2.8 1]
T = 259C +—— 11
1.8 J 24 T =250C
16 —
14 £ 20
g
12 Z 5 //
o Ve
1.0 Ic=10A fj o
08 § 1.2 ] S Y,
) N . VaE(sat) = 1¢/lg = 10
0.6 -H 40A N804 > 08 T~ /
3 M I " 3 A
o4 > T e vee-zov
g 1T TTTI T
0.2 __ VCE(sat) @ Ic/1g = 10
0 0 b
50 10 20 50 100 200 500 1000 2000 5000 0.2 0.5 1.0 2.0 5.0 10 20
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FIGURE 9 — COLLECTOR SATURATION REGION

818

Ic, COLLECTOR CURRENT (AMP)
FIGURE 10 — “ON" VOLTAGES



2N6547

NPN POWER TRANSISTORS — =

15 AMP, 175 WATTS

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

BASE

°® EMITTER

Features: CASE STYLE TO-204AA (TO-3)
. e DIMENSIONS ARE IN INCHES AND (MILLIMETERS)
¢ High temperature performance specified 08ds(2147)
. . , . 085(1.65) r\'g;:\: .i — .358(9.09) MAX
® Reversed biased SOA with inductive loads wax 3 -
. . . . . . —}— SEATING P
e Switching times with inductive loads T _penee
. 0043(109) A __H__ — 426(10.82) MIN
e Saturation Voltages o3
e |eakage currents St =] aersiinis
0.650(16.51)
)
CASE TEMP e \\ 1.197(30.40)
REFERENCE ® l ) _1 177(29.90)
POINT A 1.573(39.96)
20(5.00) -1 MAX
EMITTER C
BASE _.l | 0:225(5 72\~ COLLECTOR
0.162(4.09) pja 0205(5 21) {CASE)
0.15(3.84)
2HOLES 0.440(11.18)
0.420(10.67)
maximum ratings (Tp = 25°C) (unless otherwise specified)
RATING SYMBOL 2N6547 UNITS
Collector-Emitter Voltage v Vceo 400 Volts
Collector-Emitter Voltage VcEX 450 Volts
Emitter Base Voltage VEBO 9.0 Volts
Collector Current — Continuous Ic 15 A
Peak Icm 30
Base Current — Continuous I 10 A
Peak IBM 20
Total Power Dissipation @ Tg = 100°C Pp 100 Watts
Tc= 25°C 175
Derate above 25°C 1.0 w/°C
Operating and Storage
Junction Temperature Range Ty, TsTG -65 to +200 °C
thermal characteristics
Thermal Resistance, Junction to Case Reyc 1.0 °C/W
Maximum Lead Temperature for Soldering
Purposes: 4" from Case for 5 Seconds Ty 275 °C
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I CI..I

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

| HARACTERISTIC lsvmsor | amn | TYe | MAX UNIT |
off characteristics
T — —
C?I Cegt?(r)o inx’;ter Sustaining Voltage VCEO(sus)| 400 _ _ Volts
Collector-Emitter Sustaining Voltage
(Ic = 8.0mA, V¢iamp = Rated Vcgx, Tc = 100°C) VeEx 450 — —_ Volts
" (Ic = 15A, Vciamp = Rated Vcgp - 100V, Tg = 100°C) 300 — — Volts
Collector Cutoff Current
(Vcev = Rated Value, Vgg(off) = -1.5V) IcEV — — 1.0 mA
(Vcev = Rated Value, Vgg(offy = -1.5V, Tg = 100°C) — —_ 4.0
Collector Cutoff Current I _ _ 5.0 mA
(Vce = Rated Vcgy, Rgg = 500, Tg = 100°C) CER .
Er?\i/té:r Sgtg)\g Current IEBO _ _ 1.0 mA
second breakdown
Second Breakdown with Base Forward Biased FBSOA SEE FIGURE 7
Clamped Inductive SOA with Base Reversed Bias RBSOA SEE FIGURE 8
on characteristics
DC Current Gain hre
(lc=5A,Vce=2V) 12 — 60 —
(Ic = 10A, Vcg = 2V) 6 — 30
Collector-Emitter Saturation Voltage VCE(sat)
(Ic=10A, Ig = 2A) — — 1.5 v
(lc=15A, Ig = 3A) — — 5.0
(lc=10A,Ig = 2A, Tc = 100°C) — — 2.5
Base-Emitter Saturation Voltage VBE(sat)
(Ic = 10A, Ig = 2.0A) - - 1.6 v
(lc=10A, Ig = 2.0A, Tc = 100°C) — — 1.6
switching characteristics
Resistive Load
Delay Time Vee =250V, Ic = 10A tq — — .05 us
Rise Time IB1 =12 = 2A, tp = 100us tr - -— 1.0
Storage Time Duty Cycle < 2.0% ts —_ - 4.0
Fall Time t — — 0.7
100 —T a 20 11
1 i - =
70 1:'_] = 1500C § Ty=250C |
— w16
= 50 — — ~ ‘g
§ 250¢ A § i
£ 30 1 N 2 12fic=20A 50A 10A 15A
E :=..-.-g\-§ < [\ E \
3 N\ = \
g : 0.8 \
o -550¢ o \ A,
& ok o | — \ 2 \ N
10 T - 2 0a N ™,
———————— =20V i 3
1.0 P—— ¥EE=1ov N " \ =
50 I ~ > 0
02 03 05 1.0 20 30 50 70 10 20 0.07 0.1 02 03 05 07 1.0 20 30 50 7.0

1¢, COLLECTOR CURRENT (AMP)
FIGURE 1 — DC CURRENT GAIN
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Ic, COLLECTOR CURRENT (AMP)
FIGURE 2 — COLLECTOR SATURATION REGION



14 T 1
—Ty = 259C /Z
1.2 // ’
o |
A
= 10 >
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= 08 — |
w
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>
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Ic, COLLECTOR CURRENT (AMP)
FIGURE 3 — “ON" VOLTAGE
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1.0k —t- “§\ —
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VCE,COLLECTOR-EMITTER VOLTAGE (VOLTS)

FIGURE 8 — REVERSE BIAS SAFE
OPERATING AREA
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HIGH VOLTAGE/HIGH SPEED 2N6676.77.78

NPN POWER TRANSISTORS ——

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

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

tions requiring high-voltage capability, fast switching speeds couLpoTon
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

BASE

EMITTER

CASE STYLE TO-204AA (TO-3)

modulated regulators. DIMENSIONS ARE IN INCHES AND (MILLIMETERS)
Features: i 065(1.65) B M'Zi.‘fi:‘m -SSR0 MAX
* max. 3 -
¢ 100°C maximum limits specified for: T T SeATme PuANe
L SWItChlng times 0043(1.09) i __“__ T aasinoszy min
e Saturation voltages 00380097)
® Leakage currents LSOy s
. 0.650(16.51)
e RBSOA (VCEX = 350 to 450V) at rated |G continuous. (})
® Very fast turn-off: t < 100 nsec (typ.) CASE TEMP. : :3::2(9);2;
@ 15A — Inductive Load PN e

.20(5.00) MAX

- l 1.573(39.96)
EMITTER

BASE 0.225(5.72) - COLLEGTOR

0.162(4.09) pja. 0.205(5.21) (CASE)
0.15(3.84)
2HOLES 0.440(11.18)
0.420(10.67)
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 VEBO 8 8 8 Volts
Collector Current — Continuous Ic 15 15 15 A
Peak(" IcMm 20 20 20
Base Current — Contmuous s 5 5 5 A
Peak!" IBm 10 10 10
Emitter Current — Continuous g 20 20 20 A
Peak leEM 30 30 30
Total Power Dissipation @ Tc = 25°C Pp 178 178 178 Watts
@ Tc=100°C 111 111 111
Derate above 25°C 1.0 1.0 1.0 W/°C
Operating and Storage
Junction Temperature Range T Ts1G -65 to +200 -65 to +200 -65 to +200 °C
thermal characteristics
Thermal Resistance, Junction to Case Rauc 1.0 1.0 1.0 °C/W
Maximum Lead Temperature for Soldering
Purpose: %" from Case for 5 Seconds TL 235 235 235 °C

(1) Pulse Test: Pulse Width = 5ms. Duty Cycle < 10%.
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electrical characteristics (T¢ = 25°C) (unless otherwise specified)

I P Qvrmam e N rYyevd 2 ensaem
| CHAHACITERISITIC | STMBUL | i | AA | UNIl

-

off characteristics

Collector-Emitter Sustaining Voltage!" 2N6676 | VCEO(sus) 300 | — Volts
(Ic = 100mA, Ig = 0) 2N6677 350 —
2N6678 400 —
Collector-Emitter Voltage 2N6676 VcEX 350 — Volts
“(Ic = 15A, Ig1 = 3A, Igp = 3.0A) 2N6677 400 —
(VBE(OFF) = -6V, L = 50 uh) 2N6678 450 —
Collector Cutoff Current IcEV mA
(Vcev = Rated Value, VBg(off) = -1.5V) — 0.1
(Vcev = Rated Value, Vgg(off) = -1.5V, Tc = 100°C) — 1.0
Emitter Cutoff Current
(Ve = 8V, Ic = 0) 'es0 - 20 | ™

second breakdown

Second Breakdown with Base Forward Biased FBSOA SEE FIGURE 13

Clamped Inductive SOA with Base Reversed Bias RBSOA SEE FIGURE 14

on characteristics

DC Current Gain hre —
(Ic = 10A, Vg = 2V) 10
(Ic =15A, Ve = 3V) 8 —
Collector-Emitter Saturation Voltage VCE(SAT) Volts
(Ic = 10A, Ig = 2.0A) - 0.7
(lc=15A, Ig = 3.0A) — 1.5
(Ic = 15A, Ig = 3.0A, Tc = 100°C) — 2.0
Base-Emitter Saturation Voltage VBE(SAT) Volts
(Ic = 15A, Ig = 3.0A) — 1.5
(Ic =15A, Ig = 3.0A, Tc = 100°C) — 1.5
dynamic characteristics
Current Gain — Bandwidth Product ‘
(Ic = 1.0A, VGE = 10V, frest = 1.0 MH2) fr 15 50 MHz
Small Signal Current Gain _
(Ic = 2.0A, Vo = 10V, frest = 5 MHz) hre 3 10
Output Capacitance
(Vog = 10V, Ig = 0, f = 0.1 MHz) Cos 150 500 pF
switching characteristics MAXIMUM
Resistive Load (See Figure 17 for Test Circuit) Tc 25°C 100°C
Delay Time Ve =200V, Ig = 15A tg 0.1 0.2 us
Rise Time Ig1 =12 =3A, Vgg = -6V tr 0.6 1.0 usec
Storage Time tp = 20 usec ts 2.5 4.0 usec
Fall Time ts 0.5 1.0 usec
Inductive Load, Clamped (See Figure 17 for Test Circuit)
Storage Time Vee = 200V, Ig = 15A ts 3.0 4.5 us
Fall Time VcLamp = Rated Vgex tf 0.3 0.6 usec
Switch Time Ig2 = 3.0A, VBEéOFF = -6V tc 0.5 0.8 usec
L = 50uh, Rc = 13.5Q tp = 20 usec

(1) Pulse Duration = 300us, Duty Factor <2%. Do not measure on a curve tracer.
* In accordance with JEDEC Registered Data.
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TYPICAL DC CHARACTERISTICS
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COLLECTOR CURRENT SWITCHING TIME (pSEC)

NORMALIZED SWITCHING TIME

TYPICAL SWITCHING CHARACTERISTICS

1.0 | T ]
8 — — —T¢ =100°C
6 Te=25°C
4 Ve =250V (200V), 7
1g,*1¢ /6 (1c/5) g
1p*50u SEC - /
2 -
e e L)
A
) :ﬁ'— tq 3]
.08 — I s
06 —— ==, -
04
02
% 2 4 € 8 10 15

1¢,COLLECTOR CURRENT (AMPERES)

FIGURE 7. TURN-ON TIME RESISTIVE LOAD

COLLECTOR CURRENT L 1 :
T VCE(CLAMPED)
|
|
1
|
+
]
P—
|
-+ HH:flf HHH H-H-HAHHHH
1
| I¢
Vee +
Ig
ot — |- — ]
/]
foz S
FIGURE 9. INDUCTIVE TURN-OFF WAVEFORMS
20
I ] I
Te =25°C - 1¢=15A
175— . Ic=8A
1¢/1g=6 (5) // S-an
CLAMPED INDUCTIVE ~ o
15— LOAD,L=200 uh (50 sh) / = ¢
SEE FIGURE 17 FOR
1.25 — TEST CIRCUIT
1.0 ! P
Ic=2A
75 Ic =4A/
I¢=8A
5 Ic=I5A
REFER TO FIGURE 10 FOR
.25 NORMAL SWITCHING TIMES —
(o] 2 4 6 8 1.0 12 1.4 1.6 1.8 20

RATIO, 1g,/1g,

FIGURE 11. STORAGE TIME VARIATION WITH Ig2

826

_ 100
§ 80 ==
1 60 I e
———] T
o a0 - . i PN
z ts — — T
P I BE S
} =
Iz c s
S Ve *250V (200V)
2 of—— lei7lc/6.1gp1¢/5 (Ipy=Igp =Ic/5)
£ 8 1p*50uSEC (tp =204 SEC)
& 68— SEE FIGURE I7 FOR
& ———— TEST CIRCUIT
3 4
3
g Sy —=
8 =T 5 =2 —
:‘. = ‘——.—!————’-L/r
[=] ——
°
1.0 2 4 6 8 10 15
1 COLLECTOR CURRENT (AMPERES)
FIGURE 8. TURN-OFF TIME RESISTIVE LOAD
10.0¢ r
o —
31 50 i.\; =
- [ == T¢=100°C . —
g 20— T¢=25°C (Vger 200V) S —
o o VeE(cLAMP) =250V (Vopy) i
2 T E= lei*l¢/6.1p2"1c/5 (1= Ipp=Ic/5)
,‘_: 5F—— 1p=50 uSEC,Vpg(oFF)*~6V (tp =20 SEC) (V E(DFF)=;5Vm
H [ L=200ph
v ol SEE FIGURE I7 FOR
z < TEST CIRCUIT v A
E —=- 1~
e
3 _—
g 05
-
b
4 02
8
0l
1.0 2 4 6 8 10 15
1c,COLLECTOR CURRENT (AMPERES)
FIGURE 10. CLAMPED INDUCTIVE TURN-OFF TIME
25
Tc =25°C -5
w Tc/1g =6 (5) {::::3:
= CLAMPED INDUCTIVE ' Aic=4a
+ 2,0} LOAD, L=200uh (504 h) l;zr
2 SEE FIGURE 17 FOR /
S TEST CIRCUIT
o
Es i / //
H 7
[=]
N
S 10 1
4 IC= 2A
3 REFER TO FIGURE 10 FOR
x NORMAL SWITCH
& Ic-4A RMAL SWITCHING TIMES
5 Ic’BA,
Ic=15A
0 2 4 6 8 10 12 14 16 18 20

RATIO, 1p,/1gz

FIGURE 12. FALL TIME VARIATION WITH Ig,



100
16
15
w op——d—t g+ —-—t - — ags ]
'&‘ <: -\\ \6 E 14
O I K % i T¢ £100°C
P s N |\ 3 o
v E — ——BONDING WIRE 5 X E s2"'c
z o LIMIT S o Z 10 VgE(oFFIS-6.0V
[ e — - «
g C THERMAL LIMIT ] i %n %' % L=200uh
3 SECOND BREAKDOWN T\o T]\% o 3 s Veexax)
o - LIMIT e o po
S Tc=25°C \ o 2N6676 ——————1
g 10 \ \ g ° 2nes77
3 S—— 8’ . 2N6678
Ub ~ o
ol CURVES APPLY | o
UP TO RATED -~ 5
Veeo(sus) I ” \N\
| L1 1t o
1.0 10 100 200300400 1000 0 50 100 150 200 250 300 350 400 450
Ve COLLECTOR-EMIT TER VOLTAGE (VOLTS) Vee(cLamp)s COLLECTOR - EMITTER CLAMP VOLTAGE (VOLTS)
FIGURE 13. FORWARD BIAS FIGURE 14. CLAMPED REVERSE BIAS
SAFE OPERATING AREA SAFE OPERATING AREA
1.0 100
H HH w\
o711 00
2 os D=[o‘|5 = z N Sé“c\o'%
s 7 s 80 8y,
| | Bt < r,
w 03 N Do"
o | L v & 70 N
2 0.2 1 P A o ~ I 05/?
g o2 4 5 5, M,
] L1 e < 60 N3 9
n H s w N 4( ’\
w 0.i LT L / o <,
T o1 7= I z s0 $,
) | . = \q
< T 7 : );4’ NG
Zo.07{ 005 4 I" Z a0 Q
Y o.05 111 %P 4 —h a8
- L 1l S x 30
- 0.02_A1HY w 3
& o0.03 o DUTY CYCLE D,= 1,/15 3 N
& ) DUTY CYCLE CURVES APPLY FOR € 20
Z0.02 / POWER PULSE TRAINS. \\
= 0.0 sinGLE TIME t, REPRESENTS PULSE 10
[ PULSE WITH Y. AN
0.0l LU L et
0.01 0.02 0.050.1 0.2 05 10 20 50 I0 20 50 100 200 500 1.0X o 20 40 60 80 100 120 140 160 18O 200
1, TIME (mS) Tc - CASE TEMPERATURE (°C)
FIGURE 15. TRANSIENT THERMAL RESPONSE FIGURE 16. POWER DERATING
Vg (AS SPECIFIED)
RESISTIVE
560 INSI4  INSI4 SWITCHING
it s
o ,Aalg —F—— 5o AND RBSOA (RESISV‘/I'AI:'/EFg\:n'SCHING)
MIN I IN5626
‘ o— D.UT + 1g*A-B
NOTE: VCE (CLAMP) t, =A-C
(2) VALUE OF L (INDUCTOR) IS (AS SPECIFIED) d
SPECIFIED ON RATING CURVES. e oo 1g =X-Y
(3) SELECT R (RESISTIVE SWITCHING) :e ° Y ° ty=v-Z
FOR DESIRED T 10% Z28l0%
c
(4) ADJUST Vg, Vg, AND Ry, FOR .
TIME DESIRED Ig, AND Ig; VALUES. NOTE:
{5) CIRCUIT LAYOUT AND COMPONENT TRANSITION TIME FROM 90% Ig TO 90%
SELECTION IS CRITICAL DUE TO Ig, (X-W) MUST BE LESS THAN 100 nSEC.
FAST SWITCHING TIMES TO BE

MEASURED.
FIGURE 17. TEST CIRCUIT FOR SWITCHING TIMES AND RBSOA

827



828



92GUOT,01A
2N6714,15

30-40 VOLTS
2 AMP, 1.2 WATTS

NPN POWER TRANSISTORS

COMPLEMENTARY TO THE

2N6726, 27/92GU51, 51A SERIES

Applications:
e Class “B” audio outputs/drivers

e General purpose switching and lamp drive in industrial

and automotive circuits.

215(5.46,
.160(4.06) ‘|'

NPN

COLLECTOR
BASE
EMITTER
BASE
COLLECTOR

EMITTER

CASE STYLE TO-237

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

d 105(267)
st 11 095(2.41)
. . H
260(680) 510533
170(4.32) .050(1.27)
5 v
SEAT,NG_/ .250(6.35) ¥
PLANE ¥ ~._019(.48) o,[ 018(46) g .016(.41)]
500 (12.7) 016(41) 016(41)  014(36)
J____n D n'\ 022(56) o [ 022(56) 5 020(51) ]

.016(.41) .016(.41)  .014(.36)
.205(5.21
175(4.44) %[5)((%
.016(.41) \ B
T4 TN B2 ey
0-0-9p- =" 125(3.18)
T 1 L
TYPE TERM.1 | TERM.2 TERM.3 TAB
T0-237 | EMITTER BASE COLLECTOR | COLLECTOR
maximum ratings (T = 25°C) (unless otherwise specified)
RATING SYMBOL 92GU01/2N6714 92GUO01A/2N6715 UNITS
Collector-Emitter Voltage VcEo 30 40 Volts
Collector-Base Voltage VeB 40 50 Volts
Emitter Base Voltage VEB 5 5 Volts
Collector Current — Continuous Ic 2.0 2.0 A
Total Power Dissipation @ Tp = 25°C Ppp* 1.2 1.2 Watts
Operating and Storage
Junction Temperature Range Ty, TsTG -55to +150 -55to +150 °C
thermal characteristics
Thermal Resistance, Junction to Ambient ReJa 167 167 °C/W
Thermal Resistance, Junction to Case Reyc 50 50 °C/W

*Ppp = 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 (Ta = 25°C) (unless otherwise specified)

| CHARACTERISTIC [symBoL| MIN | TYP MAX UNIT |
off characteristics
Collector-Emitter Sustaining Voltage 92GU01,2N6714  IVCEO(sus) 30 — — Volts
(Ic = 10mA, Ig = 0A) 92GU01A,2N6715 40 - —
Collector Cut-off Current (Vg = 40V, Ig = 0)92GU01,2N6714 i _ _ 0.1 A
(VcB = 50V, IE = 0) 92GUO1A,2N6715 CBO : H
Emitter Cutoff Current | _ _ 0.1 A
(VB =5V, Ic = 0) EBO ' s
on characteristics
DC Current Gain hgg —
(Ic = 10mA, VGE = 1.0V) 55
(Ic = 100mA, Vg = 1.0V) 60 — —
(Ic = 1000mA, Vg = 1.0V) 50
Base-Emitter On Voltage
(Ilc=1.0A,Vcg =1V VBE(on) — — 1.2 Vv
Collector-Emitter Saaturation Voltage
(I = 1.0A, Ig = 100mA) VCE(sat) |  — - 5 Volts
dynamic characteristics
Collector Capacitance _ _
(Vep = 10V, Ig = 0, f = 1MHz) Cao 80 PF
Current-Gain Bandwidth Product
(Ic = 50mA, Vcg = 10V, f = TMHz) fr 50 - - MHz
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92GU05,06

| NPN POWER TRANSISTORS |Ft2l1el?

COMPLEMENTARY TO THE 2 Al?n%g?:{z? \II-VRSTTS

2N6728, 29/92GUS5, 56 SERIES

Applications: NPN
. . COLLECTOR
¢ High VCE ratings:
92GUO05 = 60V min. VCEO oase
. EMITTER
92GU06 = 80V min. VCEO o iSE
. . . EMITTER
e Exceptional power-to-price ratio CASE STYLE TO-237
DIMENSIONS ARE IN INCHES AND (MILLIMETERS)
.215(5.46)
1160(4.06) ‘
b d .105(2.67)
28011 .095(2.41)
. . g 1—1—
260(6.60) .210(5.33)
170(4.32) 050(1.27)
; i '
SEATING-/ 250(6.35) L
PLANE 4 w._019(48) O,[ 018(46) g .015(441)]
.500 (12.7) .016(.41) .016(.41) .014(.36)
_L__n [] n'\ 022(.56) o [ 022(.56) g .020(.51) ]
016(.41) 016(.41)  .014(.36)
.205(5.21
-105(2.67)
175(4.44) 080(2.03)
016(.41) |
4B TN WS e
0-0-0 .125(3.18)
T 1 F=
oss01.40 | ¥
.105(2.67;
045(1.14)  — P’T}Esi(éﬁyl
TYPE TERM.1 | TERM.2 TERM.3 TAB

T0-237 | EMITTER | BASE | COLLECTOR | COLLECTOR

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

RATING SYMBOL 92GUO05/2N6716 92GUO06A/2N6717 UNITS
Collector-Emitter Voltage Vceo 60 80 Volts
Collector-Base Voltage Vee 60 80 Volts
Emitter Base Voltage VEB 4.0 4.0 Volts
Collector Current — Continuous Ic 2.0 2.0 A
Total Power Dissipation @ Tp = 25°C Ppp* 1.2 1.2 Watts
Operating and Storage
Junction Temperature Range Ty, TsTG -55to +160 -55 to +150 °C

thermal characteristics

Thermal Resistance, Junction to Ambient Rgua 167 167 °C/W

Thermal Resistance, Junction to Case Rayc 50 50 °C/W

*Ppp = 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.

831



electrical characteristics (Ta = 25°C) (unless otherwise specified)
| CHARACTERISTIC [symBoL| MIN | TYP | MAX UNIT |

off characteristics

Collector-Emitter Sustaining Voltage 92GUO05,2N6716 |VCEO(sus) 60 — — Voits
(Ic = 10mA, Ig = 0A) 92GU06,2N6717 80 —_ —

Collector Cut-off Current (Vcp = 40V, Ig = 0A) lcBO — — 0.1 UA
(Ve = 50V, Ig = 0A) — — 0.1

Emitter Cutoff Current

(VEB =4V, Ic = 0A) leBO — — 100 UA

on characteristics

DC Current Gain heg
(Ic =50mA, Vce = 1V) 80
(Ic=250mA, Vcg = 1V) 50
(Ic = 500mA, Vgg = 1V) 20

Base-Emitter On Voltage '

(|C = 250mA, VCE = 1V) VBE(on) — J— 1.2 vV

Base-Emitter Saturation Voltage VBE(sat)
(Ilc =250mA, Ig = 10mA) — — 5 Volts
(Ic = 250mA, Ig = 25mA) — — .36

dynamic characteristics

Collector Capacitance _ —
(Veg = 10V, g = 0, f = 1MHz) Cso 30 pF

Current-Gain Bandwidth Product £ 50
(Ic = 200mA, VGE = 5V, f = 100MHz) T

— — MHz
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92GU45,45A

NPN POWER DARLINGTON | 2N6724.25

40-50 VOLTS
N I 2 AMPS, 1 WATTS

Features: e

e Lamp driver

e Digit driver ourrn . @

e Directly compatible with bipolar and MOS I/C drive
CASE STYLE TO-237

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

215(5.46
1160(4.06) l

d 105(2.67)
wobin 095(2.41)
001 F T
2606680) 5100533
170(4.32) 050(1.27)
: i
SEATING _/ 250(6.35) _——T
PLANE i w.019(.48) or 018(46) g 016(.n)]
500 (12.7) 016(.41) 016(.41)  .014(.36)
_l__ ‘\o&mor [ cz2ts6) o oaoisn |

.016(.41) 018(.41)  .014(.36)

fs::iz,
030(2 03)
016(.41)
014(.36) 1os 2.67
3 1080(2.03) -165(4.23

#T> D ¥ 125£3w)

.055 1.40;

-105(2.67)
045(1.14) — b= “095(2.41)
TYPE TERM.1 | TERM.2 TERM.3 TAB

T0-237 | EMITTER | BASE | COLLECTOR | COLLECTOR

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

RATING SYMBOL 92GU45/2N6724 | 92GU45A/2N6725 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 Ppp+ 1.0 1.0 Watts
Operating and Storage
Junction Temperature Range Ty, TsTG -55 to +150 -55 to +150 °C

thermal characteristics

Thermal Resistance, Junction to Ambient Rgua 200 200 °C/W

Thermal Resistance, Junction to Case Rguc 62.5 62.5 °C/W

* Ppp = 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 (Tg = 25°C) (unless otherwise specified)

A o —

I CHARACTERISTIC

| SYMBOL |

MIN

| TYP | MAX

| UNIT

|
off characteristics

Collector-Emitter Breakdown Voltage 92GU45,2N6724
(Ic =1.0mA, Vgg = 0V) 92GU45A,2N6725

BVCES

40
50

Volts

Collector Cutoff Current
(Vce =30V, Ig = 0A) 92GU45,2N6724
(Vcg = 40V, Ig = 0A) 92GU45A,2N6725

IcBo

- 100

nA

Emitter Cutoff Current
(Veg = 10V, I =0)

leBO

— 100

MA

on characteristics

DC Current Gain
(Ic =1mA, Vce = 5V)
(Ic = 500mA, Vg = 5V)
(lc = 1000mA, VcE = 5V)

hre

25,000

15,000
4,000

I
[

Collector-Emitter Saturation Voltage
(Ic =1000mA, Ig = 2mA)
(Ic = 200mA, Ig = 2mA)

VCE(sat)

—_

Base-Emitter Saturation Voltage
(Ic = 1000mA, Vcg = 2mA) .

VBE(sat)

o |ow

Volts

Base-Emitter On Voltage
(lc = 1000mA, Vg = 5V)

VBE(on)

Volts
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92GU51,51A

'PNP POWER TRANSISTORS |-2N6726.27

COMPLEMENTARY TO THE 2 ;\31\%-3101).2‘7, \?IIAT1§rs

2N6714, 15/92GU01, 01A SERIES

Applications: coneeron
e Class “B” audio outputs/drivers.
e General purpose switching and lamp drive in industrial eurrn e

and automotive circuits. couETIGs et

CASE STYLE TO-237

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

.215(5.46,
.160(4.06) l
b d 105(2.67)
095(2.41)
M

.280(7.11
260(6.60) .210(5.33)
.170(4.32)

050(1.27)
SEATING 250(6.35)
PLANE P ~._019(48) 0,[ 018(46) g .016(.41)]
-500 (12.7) 016(.41) 016(.41)  .014(.36)
_l_[] n n'\ 022(.56) o [ 002(56) g .020(51) ]
016(41)  .016(41)  014(36)
fgg i‘i‘: 105(2.67;
7844 ) og0(2.03)
016(.41) _
014(.36) sos@er) 3
) 3 2 1\ Tgso(2.03) -165(429)
0-0-0 .125(3.18)
T Y
oss(a0) /| 1%
045(118) —»i lo—105(267)

.095(2.41)

TYPE TERM.1 | TERM.2 TERM.3 TAB
T0-237 | EMITTER | BASE | COLLECTOR | COLLECTOR

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

RATING SYMBOL 92GU51/2N6726 92GU51A/2N6727 UNITS
Collector-Emitter Voltage VcEO -30 -40 Volts
Collector-Base Voltage \Ze!:) -40 -50 Volts
Emitter Base Voltage VEB -5 -5 Volts
Collector Current — Continuous Ic -2.0 -2.0 A
Total Power Dissipation @ Ta = 25°C Ppp* 1.2 1.2 Watts
Operating and Storage
Junction Temperature Range Ty, TsTG -55 to +150 -55 to +150 °C

thermal characteristics

Thermal Resistance, Junction to Ambient Rgua 167 167 °C/W

Thermal Resistance, Junction to Case Rauc 50 50 °C/W

“Ppp = 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 (T4 = 25°C) (unless otherwise specified)

| CHARACTERISTIC | sYMBOL| MIN | TYP MAX UNIT |
off characteristics
Collector-Emitter Sustaining Voltage 92GU51,2N6726  |VCEO(sus) -30 — — Volts
(lc =-10mA, Ig = 0A) 92GU51A,2N6727 -40 — —
Collector Cut-off Current (Ve = -40V, Ig = 0A) lcBoO — — -1 UA
(Vce = -50V, Ig = 0A) — — -1
Emitter Cutoff Current I _ . -1 A
(VEg = -5V, Ig = 0A) EBO ' K
on characteristics
DC Current Gain heg
(Ic =-10mA, Vg = -1V) -565
(lc =-100A, Vcg = -1V) -60 — — —_
(Ic =-100A, Vg = -1V) -50 — — —
Collector-Emitter Saturation Voltage
(lc=-1A, Ig = -100mA) VCE(sat) — — -5 v
Base-Emitter On Voitage
(IC = '1A, VCE = _1v) VBE(on) - - ‘1 .2 VOltS
dynamic characteristics
Collector Capacitance _ _
(Veg = -10V, Ig = 0, f = 1MHz) Cso 30 PF
Current-Gain Bandwidth Product fr 50 _ . MHz

(Ic = -50mA, Vcg = -10V, f = 1MHz)
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92GUS55,56

PNP POWER TRANSISTORS |-2N6728.29

COMPLEMENTARY TO THE 2 AMAS LS WaTTs

2N6716, 17/92GUO05, 06 SERIES

Applications: e
e High VCE ratings:
92GUS55 = 60V min. VCEQ sase
92GU56 = 80V min. VCEO s
® Exceptional power-to-price ratio CASE STYLE TO-237

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

215(5.46,
.160(4.06) l

b .105(2.67)
1095(2.41)
-280(7.11). 1 y
260680 510(5.33)
170(4.32) 050 “1 -

SEATING/] 250?635) u lJ IJ——‘T

PLANE \019(4310, 018(46) & 016(41)]

500 (12.7) 016(.41) 016(.41)  .014(.36)
_l__ '\ .022(.56) c,,[ .022(.56) g .020(. 51)]
016(.41) 016(.41)  .014(.36)
.205(5.21 05(2.67
175(4.44) J—luao 2.03)
.016(.41) _
014(. 35) ! 105( 165142
¥ 1 030(203) 165(4.23)
D-0-0 .125(3.18)
T*x Y

055(1.40) "] 105267
045(1.14)  —» ‘-~4—1095(2 o

TYPE TERM.1 | TERM.2 TERM.3 TAB
T0-237 | EMITTER | BASE [ COLLECTOR | COLLECTOR

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

RATING SYMBOL 92GU55/2N6728 92GUS56/2N6729 UNITS
Collector-Emitter Voltage Vceo -60 -80 Volts
Collector-Base Voltage Ves -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 Ppp* 1.2 1.2 Watts
Operating and Storage
Junction Temperature Range Ty, TsTG -55 to +150 -55 to +150 °C

thermal characteristics

Thermal Resistance, Junction to Ambient Raua 167 167 °C/W

Thermal Resistance, Junction to Case Reuc 50 50 °C/W

“Ppp = 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 (Ta = 25°C) (unless otherwise specified)

| CHARACTERISTIC | symBoL |

MIN | TYP

MAX

UNIT |

off characteristics

Collector-Emitter Sustaining Voltage 92GU55,2N6728
(lc =-1.0mA, Ig = 0A) 92GUS56,2N6729

VCEO(sus)

-60
-80

Volts

Collector Cut-off Current (Vg = -40V, |g = 0)92GU55,2N6728
(Ve = -50V, Ig =0) 92GU56,2N6729

IcBoO

-1
-1

MA

Emitter Cutoff Current
(Ve = -4V, Ic = 0)

leBO

-100

MA

on characteristics

DC Current Gain
(Ic =-50mA, Vg = -1V)
(Ic =-250mA, Vcg = -1V)
(Ic =-500mA, Vcg = -1V)

hre

-80
-50
-20

Base-Emitter On Voltage
(lc = -250mA, Vgg = -1V)

VBE(on)

Base-Emitter Saturation Voltage
(lc =-250mA, Ig = -10mA)
(Ic =-250mA, Ig = -25mA)

VBE(sat)

Volts

dynamic characteristics

Collector Capacitance
(Veg =-10V, Ig =0, f = 1MHz)

Cso

pF

Current-Gain Bandwidth Product
(Ic = -200mA, Vg = -5V, f = 100MHz)

fr

50

MHz
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CONSIDERATIONS



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)

181 063
@eMAXT " TeMAx) ’I -

067 ] .016 +.002 .
(1.7 MAX.) 'I‘ | '| (0.4 + 0.05)

T 3l=
! Slo =
HH n|<
l o[ Lz
2 |
i <
I 1
P
018-.002_ +003 |1 | e
(0.45 - 0.05) (+0.08) i Clg
| g
016-.002 +003 _|! .016-.002_+003
(0.4-0.05) (+0.08) ' (0.4 0.05) (+0.08)
1059 & .004 | 059 £ .004
(1501 T (15201)
1 2 3
TYPE TERAM. 1 TEARM.2 | TEAM.3 TAB

SOT-89 BASE COLLECTOR | EMITTER | COLLECTOR

FIGURE 1. OUTLINE DRAWING OF SOT-89 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, and 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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CASE STYLE D-PAK

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

.26 % .098
T EBMAX) | 2 (25 MAX)
.205 + .008 ] 04
S .
[+ (52202) hal 05 MAX]
Bl i
@~
[=13')
Clo
HIH
ofn
e
+ +
! N
043 + .008
037 | <lo
(0.95 MAX.) I’" & (1.1£02)
1 2 3 Y

024
024 + .006 |<_
(0.6 £ 0.15) ll" l —’I (0.6 MAX.)
.091 091
(2.3) (2.3)

1059 + .008
15%02)

vla
| 8le
024 + 006 T l
3
{06%0.15) olg
z,: | Nk :T__*
037 | L_

{095 MAX) L .I 02
024 % .006 [ 06MAX)
06=0.15) 091 091 063 +.008

23) 23) (16£02)
TYPE TERM. 1 TERM. 2 TERM. 3 TAB
D-PAK BASE COLLECTOR | EMITTER | COLLECTOR

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 Soivent 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 200u m 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 1mm 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.

Temperature (°C )

. . Gradual coolin . . Gradual cooling
Preheating |Soldering (in the atmosphgre) Preheating | Soldering (in the atmosphere)
300 300
250F 250}
2001 8 200+
D
150 g 150}
8
100 @ 100
§
501 = 50f
0
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.

. | R N
& 40><|50 X 0.8mmt Conditions:
EU 2.0 1 piece per board
~ \ Reflow soldering
g \ method
= 20X 30X 0.8
& \\
(7}
S N
I
B | l1x15x08 N\
g L.
) \\ \
e Single unit \\ \
2 .
2 of transistor N~
P \\\\\\\

220 0O 20 40 60 80 100 120 140 160

Ambient temperature

FIGURE 5. Pp(max) VS. Ta CHARACTERISTICS OF D70F2T1 and D71F2T1
TRANSISTORS MOUNTED ON CERAMIC SUBSTRATE

D-Pak transistor — Maximum power dissipation for the straight-lead version is 1W; 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,

1 piece per board
4 TA = 25°C Mounted
on ceramic substrate
§
e 50 X 50 X 0.8mmt
s 3
B N
4 ™N
= ~
3 ~
% 730X30X0.8 N
2 2 < <
2 ™ .
§  |Single unit RS <
= - of transistor
<1 T~ ™ ™N
o ~
[t N N |
—— DN
0 P—
0 20 40 60 80 100 120, 140 160

Ambient temperature

FIGURE 6. Pp(max) VS. To 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 nonrepetitive pulse

30 ~ -
\ \ Mounted on ceramic substrate 40 X 50X 0.8 mm
lc \ |

\ T \ 2o><3|9><o.8
2 \ N\\ 15X15%0.8
1

N Single unit of transistor

0.5|— Pe(max) is a value within the area with restricted —

thermal resistance

10m 100m 1 10 100 1000
Pulse width (sec)

Allowable power dissipation Pe(W)

0.3

FIGURE 7. Pp VS. T CHARACTERISTICS OF D70F2T1 and D71F2T1 UNDER TRANSIENT CONDITIONS

300
Single unit
of Single pulse
100 Ta 25¢
30 TN —T
~ t
MU TN LT
10 = Ceramic substrate
= SR 20X 50X 08
3 B} B i LT
e b L I~ Single unit* BO'X 39
| i 1 of transistor
1 E Pc(max) is a value within an area with restricted
- thermal resistance
. .
|
10m 100m 1 10 100 1000

Pulse width (SEC)

FIGURE 8.Pp VS. Tp CHARACTERISTICS OF D72F5T1 and D73F5T1 UNDER TRANSIENT CONDITIONS

NOTE: Power dissipation (Pp) 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)
et

P
/ I\l 45°  2035(0.9)

.087(2.2)

y
45° £035(0.9)

| [
I l .059(1.5)

| - -

l\.osgln.O)/ i

.059(1.5)

— -~ —f—

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

Figure 10 shows the minimum pad area for a ID-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.

e 236(6.0)—=—

.236(6.0)

.079(2.0

'( )

' N ERREET)
| 1
sl

.063(1.6)—w= - —.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
LOCKWASHER

ALL D66 DEVICES

MOUNTING

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

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

ELECTRICAL TERMINATION

COLLECTOR & EMITTER:
FASTON - AMP #41450
(or equivalent)

BASE:
FASTON - AMP #61339-1
(or equivalent)

EMITTER

STEEL
LOCKWASHER

BASE 1 BASE2
ALL D67 DEVICES

MOUNTING

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

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

ELECTRICAL TERMINATION

COLLECTOR & EMITTER:
Screw: M5 x 8mm
Lockwasher: 9.2-13mm OD
Torque: 25-28 |b.-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) OF THIS 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

N-CHANNEL

N-CHANNEL

GATE
DRAIN

CASE STYLE TO-220AB

DIMENSIONS ARE IN INCHES AND (MILLIMETERS) SOURCE
116(2.95)
“380(9061;? TR isoweg 085(1.39 CASE STYLE TO0-247
'1 .170(4.32) —-—’ 048(T 22 DIMENSIONS ARE IN INCHES AND (MILLIMETERS)
Iy
IJ -EJ :265(6.73) — 182 (4.62) e— 515 (15.62)—] /128 (325)
f’ .245(6.22) N CASE 057 (1.45) ] o=
v TEMPERATURE f
$ REFERENCE /
POINT 4 _® 4 a5
.355(9.02) (5.46)
-145(3.68) ) 2 + \325(8.25) 815
Ja10358) I 220(5.59) (2070)
| 4 ¥
.006(0.15)
Y 130331 L™ 2o110.0281 1
| { L
TERAM.1 146
x ,500(12.7)MIN. @71) L
TERM.2
(055(1.39)
iR 827 ‘
TERM.3 (15.93)
v 1 3
.033(0.84) 105(2.67 -107(2.72)
1027(0.69) ll ,-(,W{z:ﬁ; F' = ‘o8712.21)
.055(1.39)__, I: 210(5.33) 021(0.53) — 0@ ey 65) 100 (254)
St 500 015(0.38)
(1.14) 190(4.82) 018 (0.46) -+ je— 048 (1.22) 219
(5.56)
UNIT Tvpe |TeRm.i[TERM.2 TERMI]  TAB
POWER MOS FET |T0-220-AB| GATE | DRAIN| SOURCE| DRAIN UNIT TvPE_ [ TERM.1 [ TERM.2 | Term.3 [ T8
POWER MOS FET | 10247 | GATE | DRAIN | SOURCE | DRAIN

N-CHANNEL

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

.065(1.65)
MAX.

5

MAX
DlA

— .358(9.09) MAX

'—f— SEATING PLANE

~—.426(10.82) MIN.

0.043(1.09) D,A___”__
0.038(0.97)
1.050(26.68)
MAX. ™" 0.675(17.15)
0.650(16.51)
[©]
P
CASE TEMP. , '\ 1.197(30.40)
REFERENCE ALY  1-177(29.90)
POINT ) 1.573(39.96)
.20(5.00) -1 MAX.
SOURCE ® !
DRAIN "l 0.225(5.72) = DRAIN
0.162(4.09) pja. 0.205(5.21) (CASE)
0.15(3.84)
2 HOLES

0.440(11.18)
0.420(10.67)
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Power MOS Drawings (Cont.)

N-CHANNEL N-CHANNEL
CASE STYLE TO-204AE (TO-3)
DIMENSIONS ARE IN INCHES AND (MILLIMETERS) CASE STYLE TO-205AD (TO-39)
O'Bﬁf;'m 3580009 MAX DIMENSIONS ARE IN INCHES AND (MILLIMETERS)
065(1.65) I.. oA et 0.350-0.370
MAX. —_—1 (8.890-9.398) 33
0.315-0.335
T —a-— SEATING PLANE (8.001-8.509)
—_—T 0.019-0.033
0.063(1.60) A, __”___ — .426(10.82) MIN. 0.240-0.260 (0.483-0.838)
0.057(1.45) (6.096-6‘604)—&_ b /_ SEATING
PLANE
1.050(26.68) R *
mAx — 0675(17.15) 0.009-0.018 ]1 > Homm
0.650(16.51) (0.229-0.457) L GATE
SOURCE
0.500 0.016-0.01 e
m (0.406-0.483)
1.197(30.40) 0.190-0.210
Rl 1.177(29.90) MIN 4.626-5.334)
POINT - 1.573(39.96)
.20(5.00) MAX.
SOURCE 0.029-0.045
DRAIN 02256720 DR reans.
0.162(4.09) pja. 0.205(5.21) (CASE) (0.711-0.864)
0.15(3.84) i : :<
2HOLES 0.440(11.18) o
0.420(10.67) —
[ rvee ] teRm.1 | TeaM.2 | TERM.3
[ 70-205a0 | Source GATE | DRAIN

N-CHANNEL

CASE STYLE TO-205AF (TO-39)

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

0.350-0.370
(8.890-9.398)

0.315-0.335
(8.001-8.509)

I 0.019-0.033
. .1
e (0.483-0.838) .
— SEATIN
o T PLANE
0.009-0.018 | 1 U2 J;\DRAIN
(0.229-0.457) | GATE
r SOURCE
0.500 0.016-0.01
T270) {0.406-0.483) 0.180-0210
MIN (4.626-5.334)

0.029-0.045

(0.737-1.143)
0.028-0.034

(0.711-0.864)

[ e ] 7emm1 | Team.2 | TERmM.3 |
[ _70-205aF | source | GATE | DRAN |
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Power MOS Drawings (Cont.)

N-CHANNEL

/
/\4/

CASE STYLE TO-202

_0.360-0.410
(9.144-10.414)

125 REF.

{3.175) i 1
T‘(*:“)f

0.128-0.132
(3.251-3.353)

DIMENSIONS ARE IN INCHES AND (MILLIMETERS)

0.480-0.520
12.192-13.208) i
02850315 | | L. 0085-0075
(7.237-8.001) (1.651-1.905)
K X 45°
[AMF|
1.21 REF. 1 ‘ CH. ER
(30.734) 0.050 —
1.270) 1
0405-0425 | | - \ 2
(10.287-10.795)
0.095-0.105 | | 0.170-0.190
(2.413-2.667) _4 0 095-0.105 (4.318-4.826)
0.026 T(2a3zesT) _0.019-0.026
(——_0.660) (0. 10.483-0.660) 660)
0 095-0.106
(2.413-2. 667)
[ rwee | tem.1 | Tem.2 | TerM.3 TAB
| 10202 | soumce | GaATE ] DRAIN l DRAIN I

SOURCE
GATE
DRAIN
CASE STYLE TO-237
DIMENSIONS ARE IN INCHES AND (MILLIMETERS)
215(5.46
‘ .160(4.06) ‘
T b a 105(2.67)
st 095(2.41)
.. . ! 1 3
260(680) 510(5.33)
1 170(4.32) 0s001.27)
4 ?
SEATING-/ 250(6.35)
PLANE 019(.48 o,[ 018(46) & 016!41!]
500 (12.7) 016(41) - 016(41) 014(.36)
M _022(56) or[ 022(56) g 020(51) ]
016(41)  016(41) 014(36)
2056521 105(2.67
B /" 080(2.03)
016(41 .
014(36) R Y
i '3\ ‘2 1 ~080(2.03) .165(4.19)
125(3.18)
oss0.40 /] % ©05(2.67
045014 —= 085(2.41)
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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 Il, Inc., Canoga Park
(818) 999-1222

H-Technical Sales I, Inc. 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

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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DOMESTIC

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

General Electric Argentina S.A.
Santo Domingo 3220

Buenos Aires, Argentina

Tel: (541) 28 1472

AUSTRALIA

GEC Automation N Control
2 Giffnock Ave.

North Ryde, N.S.W. 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 1L2
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 Frankfurt/Main, 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 ltaly

Tel: 2/8229709

JAPAN

General Electric (USA) Semi K.K.

Meiji Seimei

Gotanda Bldg.

3rd Fl.

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.

11FL, 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
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