














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fast Switching 350 — 475 A. Avg.
SCR Up to 1200 Volts

10 — 60 ps

T72 Outline

Features:

o Center fired di/namic gate

e High di/dt with soft gate control

e High frequency operation

o Sinusoidal waveform operation to 20KHz
o Rectangular waveform operation to 20KHz
o Low dynamic forward voltage drop
e Low switching losses at high frequency
o Lifetime Guarantee

Inches Millimeters
Min. Max. Min. Max.

¢D 2250 2290 5715 5817
¢D, 1.333 1.343 33.86  34.11
¢D, 2.030  2.090 51.66 53.09

H 1.020 1.060 2591 2692
¢J 135 145 3.43 3.68
J, .075 .090 1.91 2.29
L 7.75 8.50 196.85 215.90
N .040 1.02

Creep Distance—1.00 in. min. (25.40 mm).
Strike Distance—1.02 in. min. (25.91 mm).
(In accordance with NEMA standards.)
Finish—Nickel Plate.

Approx. Weight—8 oz. (227 g).

1. Dimension “H" is a clamped dimension.

Note: High frquency sine and

f':g":::tg;“s: square wave data available,
UPS consult factory.

Induction heating
AC motor drives
o Cycloconverters
o Choppers
o Crowbars

Ordering Information

Current ‘ Turn-off Gate current '

Example

Obtain optimum device performance for your application by

selecting proper Order Code.

Voltage | Current %'frf" Gate

Current

Type T727 rated at 450 A average with Vpgpm = 1000V,
lgT = 150 ma, tg =30 ysec max. and flex leads —order as:

Leads
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350 — 475 A. Avg. Fast Switching

Up to 1200 Volts SCR
10 — 60 ps 1727

Voltage ®
Blocking State Maximums "(T; = 125°C) Symbol
Repetitive peak forward blocking voltage , V.. Vppy | 100 | 200 | 300 | 400 [ 500 | 600 [ 700 [ 800 | 900 |1000 {1100 {1200
Repetitive peak reverse voltage , V .......... VRRM | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 {1000 |1100 |1200
Non-repetitive transient peak reverse voltage,
t<BOmsec, Voo VRsM | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000|1100 {1200 |1300
type designation vs. voltage k——— T727__40—T727..48 {
availability T727..35—T727_.45
Forward leakage current, mA peak .......... IDRM 30
Reverse leakage current, mA peak ........... IRRM F 30 2
Current
Conducting State Maximums
(Ty = 125°C) Symbol T727——40 7T727——A48 T727——35 T727——45
RMS forward current, A . ........ IT(rms)
Ave. forward current, A . ........ ‘T(av) 625 750 550 700
One-half cycle surge current®, A . . Itsm 400 475 350 450
12t for fusing (for times > 8.3 ms) . 7000 8000 7000 8000
. - e tage drop at | 3000 12t 205,000 265,000 205,000 265,000
orwar =
and T, = 35°C, v M T 5% Vo 250 2.30 2.90 2.60
Min. repetitive di/dtA/usec ... QOO di/dt 300 400 300 400
Switching
(Ty =25°C) Symbol Maximum Forward Voitage Drop VS Forward Current
Ma_lg(. turn-ozfg t(i:mg, '7d: 400A w 7 l I [ T
= 125°C, di t = = 3
AJ/nsec, reapplie%l dv/dtzé ®0 S T1727-.45 ]
20V/usec linear to 0.8 VprM,usec: .. tq 10to 60 < 6 ——+ 1
Typ. turn-on-time, IT = 1000A g T727. 354
Vp=300V®. us€c ................ ton 3.0 Z 5 l |
Min. critical dv/dt, exponential to V, . T
T) = 125°C, V/usec®®. - . - - . DRM: — 4v/at 300 2 T727. 404 /
Min. di/dt nonAr/epe\itive, di/d 8 o 4
oo Yo e i/dt 00
0Jolo) g // (4 1727 .48
Gate > 3 ///
Maximum Parameters 5 /
(Ty = 25°C) Symbol g V]
- - s 2
Gate current to trigger at Vp = 12V, mA IGT 150 w "
Gate voltage to trigger at Vp = 12V, V ... VeT 3 § 4
Non-triggering gate voltage, Ty = 125°C, g
and rated Vpppgs Vo oe et VDM 0.15 X j
Peak forward gate current, A ... ........ I GTM 4 b=
Peak reverse gate voltage, V ........... VGRM 5 10 100 1,000 10,000 100,000
Peak gate power, Watts . .............. PgMm 16 Forward Current, ITM, Peak Amperes .
Average gate power, Watts ............ PG(av) 3
Thermal and Mechanical
Symbol .
’ Transient Thermal Impedance VS. Time
Min., Max. oper. junction temp., °C ... ... Ty —40 to +125 06
Min., Max. storage temp., °C ... ........ Tstg —40to +150 o ) % if 1
Max. mounting torque, in 1b.® ......... 2000 to 2400 3 BaiiH e
Max. Thermal resistance ( Double side cooled o i Y il
Junction to case, °C/Watt . ... RgJc .06 o ; > E H -
Case to sink, lubricated, °C/Watt . .. ... Rgcs .02 : . E - ﬁ:ﬁ :
S bobopo b A
= 04 ;
e gust it
S 1
S i T
® Consult recommended mounting procedures. 8 -
@ Applies for zero or negative gate bias. S / HN
@ Per JEDEC RS-397, 5.2.2.1. 3 i
@® With recommended gate drive. g. .02 L :
® Higher dv/dt ratings available, consult factory. £ g o H{Hﬁ =
® Per JEDEC standard RS-397, 5.2.2.6. T2 i 1 m%
@ For operation with antiparallel diode, consult factory. gs-’ -
i Bl
N o 1 10
Time, t, Seconds
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T9G Outline

Features:

e Midway, di/namic Gate Structure

o Hard Commutation Turn-Off

e Forward Blocking Capabilities to 2200V

e Low Switching Losses at High
Frequency

e Soft Commutation (Feedback Diode)
Testing Available

Voltage

Fast Switching

SCR
T9GH

800 - 900 A Avg.
Up to 2200 Volts

40 — 100 ps

Symbol Inches Millimeters
YOOI "M lin, Max.  Min.  Max.
oD 2850 2900 7239 73.66
oD, 1845 1855 4686 47.12
¢D, 2560 2.640 6502 67.06
H 1.020 1.060 2591 2692
od 135 145 3.43 3.68
J, .075 .090 1.91 2.29
L 1150 1250 29210 317.50

N 050 1.27

Creep Distance—1.00 in. min. (25.40 mm).
Strike Distance—1.02 in. min. (25.91 mm).
(In accordance with NEMA standards.)
Finish—Nickel Plate.

Approx. Weight—2 |b. (908 g).

1. Dimension “H" is a clamped dimension.

Applications:

e Induction Heating
e Transportation

e Inverters

Ordering Information

Current Turn-off

tq
(psec)

40
50
60
70
80

Note: High frequency Sine and
Square wave data available, con-
sult factory.

Gate current

Example

Obtain optimum device performance for your application by

selecting proper order code.

Type TOGH rated at 800A average with VDRM = 1800V

tq = 50 usec.

Voitage | Current %x'rfn Gate

Current

IGT = 300 ma, and standard 12 inch leads -- order as:

*for lower voltages consulit factory
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800 - 900 A Avg. Fast Switching

Up to 2200 Volts SCR
40 — 100 ps T9GH

Voltage ®
Blocking State Maximums (T; = 125°C) Symbol
Repetitive peak forward blocking voltage , V .. VDRM 600 | 800 |1000 [ 1200 {1400 | 1500 | 1600 } 1700 |1800 | 1900 |2000 [ 2100 |2200
Repetitive peak reverse voltage, V. .......... VRRM | 600 | 800 | 1000 | 1200 | 1400 | 1500 | 1600 | 1700 |1800 | 1900 |2000 2100 |2200
Non-repetitive transient peak reverse voltage,
t< 5.Omsec, V .oooiiiiiiiiiiiii VRsM 700 | 900 | 1100 { 1300 |1500 1600 | 1700 | 1800 11900 | 2000 2100 | 2200 |2300
Forward leakage current, mA peak .......... IpRM < 60 >
Reverse leakage current, mA peak ........... IRRM [ 60 >
Current
Conductmg State Maximums : Gate -
(Ty = 125°C) Symbol | T9GH..08 T9GH. 09  (Ty=25°C) Symbol | Min Typ Max
RMS forward current, A ... ...... 'T(rms) 1250 1400 Gate current to trigger at VpD=12V, mA. . IGT 200 300
Ave. forward current, A .. ....... "T(av) 800 900 Gate voltage to trigger at Vp=12V, V.... VGT 1.5 3.0
One-half cycle surge current®, A .. ITSM 10,000 13,000 Non-triggering gate voltage, TJ=125°C,
3 cycle surge current®, A ... ... I Tsm 7'500 9'750 and rated VDRM, V...t VGDM 15
10 cycle surge current®, A ... .. lTSM ' ‘ Non-triggering Gate Current at
N . _ 2 6,200 8,000 VD=12V, mA. . ..ot IGNT 20
12t for fusing (t=8.3 ms) A%sec 12t 416,000 700,000
Max 12t of package (t=8.3 ms), A%sec 12t a0 ' 100 90)(' 108 Peak forward gate current, A. . .. ...... IGTM 10
Forward voltage drop at ITM = 3000A x Peak reverse gate voltage, V........... VGRM 5
and Ty = 25°C, V ........... VTM Peak gate power, Watts. . . ........... PGM 60
2.95 250 Average gate power, Watts. . .......... PG(av) 3
Min. Repetitive di/dt  A/usec. O ® @ di/dt 300 400
Switching imum £ Drop Vs. forward Curren
. t
(T./=25%C) Symbol | Min Typ Max ; Maximum Forward Voltage Drop Vs. forward Curre
HARD COMMUTATION: ©® I
Turn-off time, IT = 500A, o 6
50V=VR=VRRM S T9GH--08 441 /
TJ =125°C, diR/dt = 25 <5
A/psec, reapplied dv/dt = IS T9GH. .09
20V/usec linear to 0.8 VDRM, usec  tq 40 100 g4
Turn-On and Delay Time (3 CE; V
ITM = 1000A, tp = 450, usec ton 3.0 P q
VD = 1100V, psec td 15 g3
Critical dv/dt exponential to VORM § //
TJ = 126°C, V/usec ®® dv/dt | 400 52 ]
di/dt @ non-repetitive, § must
O OO® A/usec di/dt 1000 S 4
Latching Current w
Y Idyo =c75V, rtnA L 500 1000 0
olding Lurren ; . ; 100 1000 10,000 100,000
VD = 75V, mA ‘ H © 300 800 Forward Current, ITM, Peak Amperes
. Transient Thermal Impedance VS. Time
Thermal and Mechanical Symbol [Min  Typ Max
Oper. junction temp., °C............... Ty —40 125
Storage temp., °C. ... .. i, Tstg —40 150 .03
Mounting force, Ib.(D. . ... ... .. ...... 5000 5500
Thermal resistance =
with double sided cooling™ g h'ﬂ
Junction to case, °C/Watt. . . ........ RoJC ) 023 S b’h
Case to sink, lubricated, °C/Watt. ....... Rocs .006 0075 8°. .02
c g
N y
. a g "
@ Consult recommended mounting procedures. ES /
@ Applies for zero or negative gate bias. w ‘; 01
® Per JEDEC RS-397, 5.2.2.1. E£= pe
® With recommended gate drive. 8 g LA
® Higher dv/dt ratings available, consult factory I=] |
® Per JEDEC standard RS-397, 6.2.2.6. 9 5 il
@ For operation with antiparallel diode, consult factory. - 0 ﬂ_
.0001 .001 01 A 1 10

Time, t, Seconds
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Reverse Blocking Diode Thyristor 55 p ayg.

RBDT Volt
T40R Up to 1000 Volts

Symbol lm‘:hes Millimeters
Min. Max. Min. Max.

A .450 11.43

B .080 2.30

+D .667 16.94

E .667 .687 16.94 17.45

F .060 .200 1.62 5.08

J 1.000 25.40

M .375 9.53

N 422 453 1072 1151

T 140 175 3.56 4.45

4 .156 3.96

sW %-28 UNF-2A

Glass To Metal Seal—

Creepage & Strike Distance=
.09 in. min. (2.46 mm)

(In accordance with NEMA standards.)

Finish—Nickel Plate.

Approx. Weight—.6 oz (18g)

oW—Note-1, 3 NOTES:
1. Complete threads to extend to within

2% threads of seating plane.

Conforms to DO-5 Qutline 2. Angular orientation of this terminal is
undefined. :
Features 3. %-28 UNF-2A. Maximum pitch diameter
o di/dt of 2000 to 4000 A/us of plated threads shall be basic pitch
: : diameter (.2268", 5.74 mm) Ref.
: ;o"m Igii;:::le%nose‘;?d: d Encapsulation (Screw thread standards for federal
o Low VM 9 services 1957) Handbook H28 1957 P1.

e JEDEC DO-5 Package

Applications:
o Radar Modulators
o Laser Pulsers

Application Ordering information
The reverse blocking diode thyristor is a two-
terminal, four-layer PNPN switch. In the for- Voltage Current Turn oft di’dt a e
ward direction, the device will initially block v

voltage to its rated Vp . However, upon
application of a trigger voltage, it switches to
a low impedance state where it remains un-
til the anode current is reduced below the
holding current.

The T40R employs an all diffused design and
is packaged in the standard DO-5 outline *Average current rating assigned for ordering information only.
case. The exclusive Westinghouse CBE (com-

pression bonded encapsulation) construction

technique is employed to eliminate solder Example

#:;?;z: nd, thereby, failures caused by thermal Obtain optimum device performance for your  Type T4O0R rated at 22A average with Vppy =
' application by selecting proper Order Code. 800V, and di/dt = 2000A/us — order as.

These devices are ideal for pulse work because
of their high di/dt and fast switching capa-
bilities. Radar modulators and laser pulsers

are two prime examples of the kinds of appli-
cations particularly suited to the Westinghouse
T40R.

§95



22 A Avg. Reverse Blocking Diode Thyristor

0 Volts RBDT
Up to 1000 Volts T40R

Voltage
Blocking State Symbol Ty (°C) Min. Typ. Max. Units
Repetitive Peak Forward Blocking Voltage Vorm 25 t0 125 ggg z
1000 \'
Repetitive Peak Forward Leakage Current loam 25 300 500 pa
at Vpam 125 3 5 ma
Holding Current Iy 26 15 100 ma
Current
Conducting State Symbol T (°C) Min. Typ. Max. Units
RMS Forward Current at T = 40°C @ 11 (rms) 126 35 A
Average Forward Current at Tc = 40°C @ lr(av) 125 22 A
One-half Cycle Surge Current at T¢ = 40°C ® lrsm 126 300 A
12t For Fusing (For Times = 8.3 ms) 12t 126 370 A?sec.
Forward Voltage Drop
at Iy = 1000A, Pulse Width = 300us, Vim 25 4 6 v
Duty Cycle = 2%
Switching
Symbol T, (°C) Min. Typ. Max. Units
Rate of Rise of Current, Sine Wave @
at Pulse Width/2 = 0.5us to 800A di/dt 25 2000 Alus
at Pulse Width/2 = 0.5us to 1200A di/dt 25 3000 A/ps
at Pulse Width/2 = 0.25us to 800A di/dt 25 4000 Alus
Dynamic Forward Voitage Drop Vrm(ovn) 25 20 40 v
at Iy = 1000A Sine Wave,
Pulse Width/2 = 4us, Duty Cycle = .26%
Pulse Trigger Voltage Ve 25to 125 Vpam + 50 1050 15600 \
at dv/dt 2 5000 V/us, Pulse Width = 200 ns
Pulse Trigger Current Iy 25 to 125 10
at Vy (Circuit dependent value)
Trigger Response Time ton 25 100 200 ns
at Vyq, Iy for 80% to 10% of Vprm
Turn-Off Time tq 25 50 Hs
at Iy = 300A Sine Wave, Pulse Width = 8us
dv/dt = 20 V/us to 600V 100 100 us
Rate of Change of Voltage dv/dt 25 200 400 V/us
Exponential to Vpgrym 100 20 100 V/us
Thermal and Mechanical
Symbol Min. Typ. Max. Units
Operating J ion Temp Ty -40 126 °C
Storage Temperature L —-40 150 °C
Mounting Torque @ 30 inlb.
Thermal Resistance.®
Junction to Case Resc 1.25 ‘C/W
Case to Sink, Lubricated Recs 25 ‘C/W
® At 60 Hertz.

@ Consult recommended mounting procedures.
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Reverse Blocking Diode Thyristor
RBDT 125 A. Avg.

T62R Up to 1000 Volts

Inches Millimeters
Symbol - -

Min. Max. Min. Max.
sD 1.610 1.650 40.89 4191
¢D, 745 755 1892 19.18
+D, 1.420 1.460 36.07 37.08
H .500 560 1270 14.22
J 135 145 3.43 3.68
J, .072 .082 1.83 2.08
N .030 .76

Creep Distance—.49 in. min. (12.60 mm).
Strike Distance—.52 in. min. (13.21 mm).
(In accordance with NEMA standards).
Finish—Nicke! Plate.

Approx. Weight—2.3 oz (66g).

1. Dimension “H" 1s clamped dimension.

T62R Outline .

Features: Application

e di/dt of 2000 to 3000 A/usec The reverse blocking diode thyristor is a two-
e All diffused Design terminal, four-layer PNPN switch. In the for-
o Low VTm ward direction, the device will initially block

e High peak switching currents voltage to its rated Vzy. However, upon

application of a trigger voltage, it switches to
a low impedance state where it remains un-
til the anode current is reduced below the
holding current.

These devices are ideal for pulse work because
of their high di/dt and fast switching capa-
bilities. Radar modulators and laser pulsers

are two prime examples of the kinds of appli-
cations particularly suited to the Westinghouse
T62R.

Ordering Information

Voam IT(av)* | Code |

(V) (A)

Turn-off

di/dt |
Alusec |

2000
3000

600 125
800

1000

*Average current rating assigned for ordering information only.
Example

Obtain optimum device performance for your
application by selecting proper Order Code.

Type T62R rated at 125 A average, with VDRM = 800V, order as:

Voltage Current

$97



Reverse Blocking Diode Thyristor
125 A. Avg. RBDT

Up to 1000 Volts T62R

Voltage
Blocking State Symbol T, (°C) Min. Typ. Max. Units
Repetitive Peak Forward Blocking Voltage VDRM 251t0 125 600 v
800 v
1000 Y
Repetitive Peak Reverse Blocking Voltage VRRM 25t0 175 100 Y]
Repetitive Peak Forward Leakage Current IDRM 25 7 5 ma
at VDRM 125 15 10 ma
Repetitive Peak Reverse Leakage Current IRRM 25 15 10 ma
1256 15 ma
VRIM 25 25
Holding Current H 3 100 15 ma
Current
Conducting State Symbol Ty (°C) Max. Units
Peak Forward Pulse Current © ™ 125 2500 A
RMS Forward Current IT(RMS) 125 200 A
One-half Cycle Surge Current (For Times==8.3 ms) ITsm 125 3000 A
12t For Fusing (For Times=8.3 ms) 12t 125 37,500 AZsec.
12t of package (For Times = 8.3 ms) 12t 125 20 x 108 A2sec.
Switching
Symbol T, (°C) Min. Typ. Max. Units
Current Rate of Rise V
Code 2, 2000 A @ 1 usec di/dt 25 2000 A/us
Code 3, 2000 A @ .667 psec di/dt 25 3000 Alps
Energy per Pulse W.S./ 125 .30 W.S/Pulse
at ITM = 2500A Square Wave Pulse 25 19 W.S./Pulse
Pulse Width = 3 us .
Pulse Trigger Voltage VT 2510 125 VDRM + 150 1050 1600 v
at dv/dt 2 5000 V/us, Pulse Width
2. 200 ns
Pulse Trigger Current T 25 to 125 70 A
at VT (Circuit dependent value)
Peak Dynamic Forward Voltage Drop VTM (DYN) 25 8 10 \
at ITM = 2500A
Turn-Off Time tq 25 50 100 200 Hs
at ITM = 25600A Square Wave 100 250 us
Pulse Width = 3 us, dv/dt = 20 V/us
to 600V
Critical Rate of Change of Voltage
Exponential to VDRM dv/dt 125 20 100 V/us
Thermal and Mechanical
Symbol Min. Max. Units
Operating Junction Temperature. Ti -40 125 °C
Storage Temperature Tstg. -40 150 °C
Mounting Force® 1000 1400 Ib.
Thermal Resistance, double-sided cooling, @
Junction to Case ReJc .095 °C/W
Case to Sink, Lubricated Recs .02 °C/W

(@ This value is for'a 3 usec, 400 Hz pulse, 2500 A peak. Consult factory for other pulse ratings.
@ Consult recommended mounting procedures.
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INTRODUCTION

@) offers a wide range of power tran-
sistors designed tc match the equip-
ment manufacturer’'s technical and
economic requirements. The designer
can choose from various processes,
ratings, and package styles to optimize
an application: general purpose single-
diffused types for economical rugged-
ness; high S.0.A. alloy types for the
ultimate in reliability; and high power,
fast switching tripled-diffused types for
‘state-of-the-art” voltage and power
capability.

For linear applications (amplifiers and
regulators), general purpose transistors
in TO-66 and TO-3 packages offer the
most “‘watts per doliar’’ value. Excellent
Safe Operating Area (SOA) make these
types ideal for inductive loads such as
DC motor controls or 60 and 400 hertz
inverters.

High S.0.A. alloy process transistors
from@have been used in numerous
critical aerospace and defense pro-
grams. Alloy construction, hard solder/
moly bonding, and hermetic,copper stud,
cases have generated a record of
superb performance and reliability. For
inductive load switching, the forward
and reverse bias Safe Operating Areas
(SOA) of these devices make alloy the
clear choice over other processes.

The newest addition to the@®transistor
line is the super-powered family of
triple-diffused switching types. Up to
500 volts of sustaining voltage capa-
bility is coupled with a gain rating at 50
amperes; but brute power is not the only
feature of the D60T family — switching
times under a microsecond and Com-
pression Bonded Encapsulation (CBE)
open a new area of application for
designers of high speed inverters,
switching regulators, AC motor drives
and VLF radio transmitters.

Complete test facilities are available for
matching, special selection, or high
reliability screening.®offers a Lifetime
Guarantee on all transistors bearing
this symbolefs. Specify Westinghouse
Power Transistors.

TRANSISTORS

TRANSISTOR PRODUCT INDEX

Type Number Page
151 T15
152 T15
153 T17
154 T17
163 T23
164 T23
2N1015, A,B,C,D T19
2N1016, A,B,C,D T19
2N2226-29 T25
2N2230-33 T25
2N2757-61 T29
2N2763-66 T29
2N2769-72 T29
2N2775-78 T29
2N3054 T5

2N3055 17

2N3429-32 T21
2N3441 T5

2N3442 T7

2N3470-73 T27
2N3474-77 T27
2N3771 T
2N3772 T11
2N3773 T11
2N6254 T9

2N6262 T9

D60T T33
D62T T33

T1



TRANSISTOR CAPABILITY GRAPHS

GENERAL PURPOSE
NPN POWER TRANSISTORS

.5 — 15 Amperes (Gain Rated)

2
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TRANSISTOR SELECTOR GUIDE

GENERAL PURPOSE NPN POWER TRANSISTORS

JEDEC TYPE 2N3054
PEAK CURRENT a
PEAK CURRENT 4

GAIN RATED CURRENT 5

VOLTAGE 40
60 . 2N3054

80

140

150

CUTOFF FREQUENCY | 1 MHz
PACKAGE TYPE T0-66
PAGE NUMBER 5

HIGH S.0.A. NPN POWER TRANSISTORS

JEDEC//TYPE 183
PEAK CURRENT 75
GAIN RATED CURRENT 15
VOLTAGE 30
40 153-04
50 153-05
60 153-06
70 153-07
80 153-08
90 153-09
100 163-10
120 153-12
140 153-14
160
160 163-16
180 153-18
200 163-20
220 163-22
240 153-24
250
CUTOFF FREQUENCY .5 MHz
PACKAGE TYPE MT-52
PAGE NUMBER T17

4 — 30 Amperes

2N6262 2N6254
15 30
15 15
3 5
2N6254
2N6262
1 MHz 1 MHz
TO-3 T0-3
9 T9

6 — 20 Amperes

154 2N1016,
A.B.C.D
7.5 75
15 5
2N1016
154-04
154-05 2N1016A
154-06
154-07
154-08
154-09
154-10 2N1016B
154-12
154-14
2N1016C
154-16
154-18
164-20 2N1016D
154-22
154-24
.5 MHz .5 MHz
MT-52 TO-82
T17 T19

2N3772
30

30
10

2N3772

1 MHz
TO-3
™

163-04
163-05
163-06
163-07
163-08
163-09
163-10
163-12
163-14

163-16

163-18
163-20

.5 MHz
MT-33
T23

TO-82

T3



TRANSISTOR SELECTOR GUIDE

HIGH S.0.A. and HIGH POWER SWITCHING NPN POWER TRANSISTORS

To-82 10 — 200 Amperes
* » -
JEDEC/ TYPE 2N3470-7. 2N3474-77 2N2763-66 2N2775-78
PEAK CURRENT 10 10 30 30
GAIN RATED CURRENT: 10 10 15 25
VOLTAGE 50 2N3470 2N3474 2N2763 2N2775
100 2N3471 2N3475 2N2764 2N2776
150 2N3472 2N3476 2N2765 2N2777
200 2N3473 2N3477 2N2766 2N2778
250
450
CUTOFF FREQUENCY .6 MHz .5MHz .5 MHz .5 MHz
PACKAGE TYPE MT-33 MT-33 MT-33 MT-33
PAGE NUMBER T27 T27 T29 T29
*Darlington

**Also Available in Disc Pach — D627




NPN Power
TRANSISTORS

2N3054/2N3441

4 Amperes
90/120 Volts

Conforms to TO-66 Outline

Features:

e No forward bias secondary breakdown
up to full voltage rating

High reverse bias S.0.A. for inductive
loads

Low thermal resistance

Hermetically sealed

25 watt dissipation

100% Power tested

Lifetime Guarantee

2N3054

Collector V CEO (sus)
Voltage

| Inches Millimeters
Symbo Min. Max. Min. Max.
A .250 .340 6.35 8.64
ob .028 .034 7 .86
oD 470 .500 11.94 1270
e 190 - 210 4.83 5.33
e, .095 105 2.41 2.67
F .050 .075 1.27 1.91
L .360 9.14

P 142 162 3.61 3.86
q .950 .970 2413 2464
R, .350 8.89
R, 145 3.68
S 570 .590 1448 14.99

Finish-—Nickel Plate.

Approx. Weight—.25 oz. (7 g).

Applications:

e Series and shunt regulators

o High-fidelity amplifiers
e Power switching circuits

e Solenoid drivers

2N3441

Maximum Ratings and Characteristics

Tc = 25°C unless specified Symbol JEDEC 2N3054 JEDEC 2N3441 Units
* Operating and storage temperature —65 To .200 —65 To 200 °C
* Collector-emitter sustaining voltage VCEO (sus) 55 140 Volts
* collector-base voltage V ceo 90 160 Volts
* Emitter-base voltage V eBO 7 7 Volts
* collector-emitter voltage V Bt = - 1.5V. Vicev 90 160 Volts
* Continous collector current lc 4 3 Amps
* Continous base current Is 2 2 Amps
* Thermal resistance Rgyc 6 7 °C/W
* Power dissipation Pt 25 25 Watts .
' a
*JEDC registered parameters.
-
0
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4 Amperes
90/120 Volts

NPN Power
TRANSISTORS

2N3054/2N3441

TRANSISTOR

T6

Electrical Specifications
T c = 25°C unless otherwise specified

| Test Conditions 2N3054 2N3441
Test Symbol Min | Max Min Max | Units
* D.C. Current Gain hre Vce=4V | c=0.5A 25 150 25 100
* Collector-Emitter Saturation Voltage V CE (sat) lc = 0.5A 8 =0.06A 1.0 1.0
* Base-Emitter Saturation Voltage VBE lc=05AV ce=4.0V 1.7 1.7
* Emitter Cutoff Current | eBO Ves = 7.0V 1.0 1.0 | mA
Turn-On Time ton lc = 0.6A 4 4 usec
Storage Time ts Vice = 30V usec
" Fall Time 1 Is(on) = | s(off) = 0.05A 4 4 | wsec
Output Capacitance Cpob Ves=10V,f=1MH Z 375 375 | pF
Gain-Bandwidth Fr. Vce=10V,I c=0.2A 800 800 | KHz
Beta Cutoff Frequency f hfe Vce=4V, | c=1A 25 25 | KHz
Second Breakdown Collector V.ce = 60V 42 .
Currént Is/B Vce = 120V 21 | A
Typical Characteristics .
120 proeme s T \
_if - VQE?;““"“S‘; } { { Ic I(MA‘X) (I:ont. \
5 100 - s 2N3054 \
3 50 L]
§ Ic (MAX) Continuous
£ e0 2N3441
$ 2
S 40 \
‘E N
o .
Z 20 : MU
2 . by i !
TR S i A S+ i
[S 6] i
001.002 005 .01 02 05 1 2 5 2
Collector Current, I, Amperes 1
9
- 8
140 (Vce) =4V 5
-
7
120 Pae ®
8 .5 ==Maximum Forward Bias
\ Safe Operating Area
100 Single Non-repetitive Pulse
4= Tc=25°C
80 . These forward Bias Curves
/ may be used for all
W 23 .3 p—=Transistors except the
[ ,/ . & maximum collector-emitter
< 60 y ” g' voltage cannot be exceeded
£ s <\ <
© N \ <, N
0 40 N e,
€ N\ = : N
: %2 :
320 1O NS 3
s 0 [ g
103 102 107! 1 10 2
Collector Current, IC, Amperes o ~14 o pys P

Collector Emitter Voitage, VCE, Volts



NPN Power

TRANSISTORS

10/15 Ampere

60/140 Volts

Conforms to TO-3 Outline

Features:

e High reverse bias S.0.A. for inductive
loads

o Low thermal resistance

o Hermetically sealed TO-3 type package

o 117 watt dissipation

o 100% Power tested

o Lifetime guarantee

Inches Millimeters
Symbol T Max.  Min.  Max.
A .250 .450 6.35 11.43
@b .038 .043 .97 1.09
¢D .875 22.23
e 420 440 1067 11.18
e, .205 225 5.21 5.72
F 135 3.43
L 312 7.92
oP 151 161 3.84 4.09
q 1177 1197 29.90 30.40
R, .525 13.34
R, .188 478
S .655 675 16.64 17.15
Finish—Nickel Plate.
Approx. Weight—.58 oz. (16.5 g).

Applications

e Series and shunt regulators

o High-fidelity amplifiers

o Power switching circuits

e Solenoid drivers

Voltage Matrix Tc = 25°C

Test | Symbol | 2N3055 | 2N3442

Collector | VCEO (sus)
Voltage

Maximum Ratings and Characteristics

Tc=25°C unless specified

* Operating and storage temperature
* Collector-emitter sustaining voltage
* Collector-base voltage
* Emitter-base voltage
Collector-emitter voltage Vse = —1.5V
* Continuous collector current
* Continuous base current
Linear power derating factor from Tc =26°C
* Thermal resistance
* Power dissipation
Power dissipation Tc = 100°C

VCEO (sus)
Vceo
Veso
Vcev

2N3055

— 65 TO 200
60
100
7
100
15
7
.67
1.5
115
67

2N3442

—65 TO 200
140
160

7
160
10
7
.67
15
117
67

°Cc

Volts
Volts
Volts
Volts
Amperes
Amperes
wW/eC
°C/W
Watts
Watts

* JEDEC Registered Parameters

T7
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10/15 Ampere

60/140 Volts

NPN Power
TRANSISTORS

| TRANSISTOR

T8

Collector-Emitter Voltage, Vcg

. Volts

DC DC be
COLLECTOR | EMITTER CUR— LIMITS
VOLTAGE |OR BASE
\") VOLTAGE RENT
CHARACTERISTIC SYMBOL v A 2N3055 2N3442 UNITS
VCE Veg|VBe{ Ic | '8 | MIN. | MAX.| MIN. | MAX.
Collector-Cutoff Curent: |
With base open CEO 30 0 0.7 —
120 [o] —_— 10
With base-emitter junction | 140 15 - mA
reverse-biased CEV 100 -15 5 -
At Tc = 150°C 1 140 -1.5 —_— 30
CEV 100 15 30 —_
Emitter-Cutoff Current | A
EBO 7 5 5 m
DC Forward Current
Transfer Ratio 0)
hre 4 3 — | — 1 20| 70
4 20 70 — —_—
Base-to-Emitter Voltage ® 3 _— 1.7
Ve a 4 1.8 —_ v
Collector-to-Emitter 4 | 04 11 —
‘Saturation Voltage @ Ve 3|03 _ 1.0
(sat) \
Gain-Bandwidth Product fr 10 1 800 800 kHz
Forward-Bias Second Break-
down Collector Current | S/b 60 1.95 1 —_ sec.
78 1.5 —_— 1
* JEDEC Registered Parameters
@ Puise Test 300 microsecond, 2% Duty Cycle 15
Ic MAX. 2N3055
10 Ic iMax. 2N3442
Typical Characteristics ‘8
120 I l - ' 6l
2
1001 — NG )
B>.%
2
N
& 80 w 2
[
g /f g
8 Y £
o /'\?’6} < 1
5 60 pg o
k] & = .8
= £ 6
54 3
s 2 2N3055
g2 N ° 2N3442
S N 2
8 o L
005 2 4 6 8 1 5 7 9 1 )
‘ qulec.tor Qurrent, Ic Amperes ,0'1 ) > ry 6 8 3 587100
10 140



NPN Power
TRANSISTORS

2N6254/2N6262

15 Amperes
80/150 Volts

Marking

Conforms to TO-3 Qutline

Features:

e No forward bias secondary breakdown to
80 Volts

e High reverse bias S.0.A. for inductive
loads

e Low thermal resistance

o Hermetically sealed TO-3 type package

o 150 watt dissipation

o 100% Power tested

e Lifetime Guarantee

Voltage Matrix Tc = 25°C

Symbol | 2N6254 | 2N6262

Collector
Voltage

VCEO (sus)’

Maximum Ratings and Characteristics
Tc = 25°C unless specified

Inches Millimeters

Symbol Min. Max. Min. Max.
A .250 .450 6.35 11.43
¢b .038 .043 .97 1.09
¢D .875 22.23
e 420 440 10.67 11.18
e, .205 .225 5.21 5.72
F 135 3.43
L 312 7.92

oP 1561 161 3.84 4.09
q 1177 1.197 2990 30.40
R, 525 13.34
R, 188 4,78
S .655 675 16.64 17.15

Finish—Nickel Plate.
Approx. Weight—.58 oz. (16.5 g).

Applications

e High Power Switching
o Amplifiers

e Servo Systems

o Regulators

¢ Modulators

2N6254

* QOperating and storage temperature

*

Collector-emitter sustaining voltage

*

Collector-base voltage

*

Emitter-base voltage

*

‘collector-emitter voltage VBe = - 1.5.

~* Continuous collector current

*

Continous base current

* Linear power derating factor from Tc = 25°C
"* Thermal resistance

* Power dissipation

Power dissipation T ¢ = 100°C

—65 To 200

V CEO (sus) 80
Vceo 100
Veso 7
Vcev 90
lc 15
N} 7

.855
ReJC 1 .1.7
P 150
Pr 86

2N6262

—65 To 200
150
170
7
170
15

.855

1.17
150
86

°C
Volts
Volts
Volts
Volts
Ampere
Ampere
W/°C
°C/W
Watts
Watts

T9

* JEDEC Registered Parameters



NPN Power
TRANSISTORS

15 Ampéres

'80/150 Volts

2N6254/2N6262

ELECTRICAL CHARACTERIESTICS (Tc)=256°C
DC
DC EMITTER DC
CHARACTERISTIC SYMBOL | COLLECTOR | OR BASE CUR- LIMITS UNITS
VOLTA
0 v GE VOL;AGE REANT 2N6254 2N6262

Vce Ves Vee Ic Is MIN. | MAX. | MIN. | MAX.
* 1.0
Collector-Cutoff Current: 60 0 :

with base open I ceo 110 [o] 1.0
With base-emitter junction lcey 100 -15 0.5 A
reverse-biased 150 -1.5 0.1 m
At Tc = 150°C | 30 -1.5 5.0

CEV 150 -1.5 20
Emitter-Cutoff Current leso 7 0.5 0.2 mA
*
DC Forward Current hree 2 3 20 70

Transfer Ratio 2 5 20 70

1.5
*

Base-to-Emitter Voltage Ve 1.0
*

Collector-to-Emitter v 5 0.5 0-5 v
ion Volt CE (sat) .

Saturation Voltage 3 03 05
Gain-Bandwidth Product fr 4 1 800 800 | 'kHz
Forward-Bias Second Break- 80 1.92 1

down Collector Current Is/b 100 15 1 S
% JEDEC Registered Parameters.
I 1 2 )
100 N1 2N6262 10 ~ 3.0‘13
/ N 8 S Ous
b~ T 6
°/|/ // P
80 ——"@' & | Maximum Forward Bi ¥
aximum Forwar 1as
oc v ¢6°C/ £ 2 |  Safe Operating Area NS
o / 6"’\:(( o Sing_|re Nozns-g(e:petitive Pulse \
= c= \
|_ 60 /r l I § ] Thesf, forw%rt'j Biaﬁ Curves \
£ 1f may be used for a
l’ “2N6254 3 g} Transistors el):cept the - \
- i tor-emitter
0 5 6 voitage cannot be exceeded z
Z B 2, VCEO = 80V
< B - 3 2N6254
] VCE = 4 Volts | I
g 2 VCEQ = 150 V
2 2N6262
3 [ |
a o : 0.1 L .
LI 2 4680 2 4681 2 46810 2 4 6 8 10 2 4 6 8 100

Collector Current Ic'Amperes Collector Emitter Voltage, VCE, Voits



NPN Power »
TRANSISTORS 16-30 Amperes

2N3771/2N3772/2N3773 20-140 Volts

Inches Millimeters
Symbol Min. Max. Min. Max.
Marking A .250 450 6.35 1143
¢ob .038 .043 97 1.09
¢D .875 22.23
e 420 440 10.67 1118
e, .205 .225 5.21 5.72
F 135 3.43
L 312 7.92
®P .151 161 3.84 4.09
q 1177 1197 2990 30.40
R, 525 13.34
‘R, .188 478
S .655 675 16.64 17.15

Finish—Nickel Plate.
Approx. Weight—.58 6z. (16.5 g).

Conforms to TO-3 Outline

Features: Applications:

o No forward bias secondary breakdown to e Series and shunt regulators
100 voltsD/C. o High-fidelity amplifiers

o High reverse bias S.0.A. for inductive o Power switching circuits
loads e Solenoid drivers

Low thermal resistance

Hermetically sealed TO-3 type package
150 watt dissipation

100% Power tested

Lifetime Guarantee

Test ’Symbol 2N3771 | 2N3772 l 2N3773

Collector

Voltage VCEO (sus)

Maximum Ratings and Characteristics

Tc=25°C unless specified Symbol 2N3771 I 2N3772 | 2N3773
Operating and storage temperature *-65 to 200 *_65 to 200 *—651t0 200 | °C
Collector-emitter sustaining voltage Veeo(su) *40 " *60 ! *140 Volts
Collector-base voltage Veio *50 ‘%100 | =160 Volts
Emitter-base voltage Veso "5 *7 =7 Volts
Collector-emitter voltage Vi — —1.5V Veey *50 *100 *160 Volts
Continuous collector current lc *30 *20 1 16 Amperes o
Continuous base current le *7.5 *5 *4 | Amperes .
Linear power derating factor from Tc = 25°C “.555 * 855 | *.855 w/°C
Thermal resistance Resc 1.7 1.17 ‘ 1.17 °C/W
Power dissipation Pr *150 *150 *150 Watts
Power dissipation Tc == 100°C P: 86 86 86 Watts ;

= Reaistered Parameters

T11



16-30 Amperes

40-140 Volts

NPN Power
TRANSISTORS

2N3771/2N3772/2N3773

TRANSISTOR

T12

ELECTRICAL CHARACTERISTICS
(Tc) =26°C
TEST CONDITIONS LIMITS
DC
bc Emitter DC
Characteristic Symbol |  Collector or Base Current 2N377 2N3772 2N3773 Units
Voltage Voltage, (A)
V) )
vee | Vce | Vves| wvee | ic e | Min. | Max. | Min. | Max. | Min. | Max.
* DC Forward Current Transfer 4 30 5 —_— -— - —_— —
Ratio Hre 4 20 - | - 5 - - | -
4 16 —_— — -_ — 5 -
4 15 15 60 - - -
4 10 — — 15 60 —_ —
4 8 —_— — — — 15 60
* Collector-Cutoff Current: Rated 2% 2
With emitter open leeo Vceo B* mA
With base-emitter junction 50 -15 2 - -
reverse-biased leev 100 -15 —_ 5 - mA
140 -15 — - 2
With base-emitter junction | 30 -15 10 —_— —_—
reverse-biased & Tc = 160°C CEv 30 -15 —_— 10 —_ mA
140 -15 -— —_— 10
i 1 — —
With base open Iceo £ g -2 10 _— mA
* R - 5 0 5 - —
Emitter- Cutoff Current IeBO 7 0 _— 5 5 mA
15 7 -_— -_
* Base-to-Emitter Voltage VBE 2 10 2_ > -
4 8 — —_ 22 A
* Collector-to-Emitter Saturation | VCE (sat) 15. 15 —_ —
Voltage 10 1 14 —
8 0.8 _ — 14 Vv
Second-Breakdown Collector 100 —_ - 15
Current Is’b 60 — 25 i A
With base forward-biased & - J—
o 40 3.75
1—s, nonrepetitive pulse
Second-Breakdown Energy -15 5 500 500 -
With base reverse biased & Es'b -40 25 — —_ 125 mJ
L =40 mH, ReE = 100
10 30 1\ d
g l l \ \ lqo‘\?o 10us
s 5 f—— Maximum Transient \ ; 2 2N
9 Thermal Impedance \ S s,
b ]
= (Al types) 10 & m o 205
o 10 —amm—— v
3 / ] N Ds ¥
® 5 —] 5 @ 1
§ g 3
H / 2 Vceo = 40V
g .10 5 Maximum Forward Bias 2N3771
aQ 05 o Safe Operating Area
E- 2 1.0~ single Non-repetitive Pulse
= H Tc = 256°C Vceo = 60V
E. 2 Y These forward Bias Curves 2N3772
e 01 3 - may be used for all
ﬁ 005 - 3p— Transistors e:(cept the
K S - maximum collector-emitter I
£ § voltage cannot be exceeded Veeo = 140V
o H 2N3773
1] o J l
5 001 A } 4
',‘: 10€ 10 103 102 101 1 10 1 3 5 10 30 50 100 140

Time, t, Seconds

Collector-Emitter Voltage, VCE, Volts



NPN Power
TRANSISTORS 16-30 Amperes

2N3771/2N3772/2N3773 40-140 Volts

Typical Characteristics 2N3771

20
100 T T T
\ e = 150°C Te=25'C /] / rc="‘55"i/
/

80 N \ . } 15 ] / <
/
\ Typical hgg Versus Ic /
60 Veg=4Volts ™ g 1 /
&
: Y/
£ /
&\ < /4
£ 40 Te= -es'c\\ T =265°C < /
£ \\\ § 5 g Characteristics
‘® 4 racteri
£ 2 NN 3 y / Vce = 4Volts
@ \\\ ] /
3 3
© =
g S o
e o 0 5 1 15 2 25 3
0 5 10 15 20 Base Emitter Voltage, Vg, Volts
Collector Current, Ic, Amperes
) T T 1]
6 N Typical Switching Characteristics
. N 1c/18(on) = 10
Ic/l8(otty = 10
5 \ Vce = 30 Volts
Typical Vcg(sat) Versus Ic /
Ic/lg = 10 / \\ N P
6
4 \ 7
0
= t
s / < o
)
£ g . N P
3 o
g 3 ™~ |
> > c \
e Tc=150°C ]
2 ¢ / 8 /><\
E g 2 ~J
§ //I . g t |_— N
] — Te = -65°C Tc = 25°C s |t
@
3 £ N
S o F 0
] 5 10 15 20 o 4 8 12 16 20 24
Collector Current, I, Amperes Collector Current, Ic, Amperes

Typical Characteristics 2N3772

s : R
\ \‘ Typical hgg-Versus lc N / o

80 \ Ve =4 Volts /

Vce = 4 Volts|

\ 15 - //// -
. ) A /‘c =150°C . | )
\\\ ; Te=25c/, '

\Tc = 25°C 8
40 @
\ £
w Te =-65°C < >
i. Y 2 Tc =-65°C
s §<Tc = 150°C ] . -
S, \ N | g 5 )
e 20 5 ! [ Y]
o O :
£ ~ s /
: K
o 4 © o

0o 5 10 15 20 0 5 1 15 2 25
Collector Current, Ic, Amperes Base Emitter Voltage, Vgg, Volts T13



16-30 Amperes

40-140 Volts

NPN Power
TRANSISTORS
2N3771/2N3772/2N3773

TRANSISTOR

T14

Typical Characteristics 2N3772

“ “ T T T
. Typical Switching Characteristics ___
Ic/1g(on) = 10 |
t Ic/1g(off) = 10 !
3 - 6 \ Nl
N Vce = 30 Volts
Typical Vcg(sat) Versus Ic \ \ r
Ic/lg =10 N
/ \ t >
ls
2 / 4 SN
/ \\
~
o S~
Te=150°C 2 "
. c ° /c =-65°C g, ,’>'\ N
3 = g R TT—
> 5 — !
= - - s ; J—
3 — Te=125°C s :
° E | ,
> 0 F 0 i i
(o] 5 10 15 o] 2 4 6 8 10 12
Collector Current, Ic, Amperes Coliector Current, Ic, Amperes
Typical Characteristics 2N3773
80 —
\ 20
\
60 L
Tc=25°C Typical hrg Versus Ic 15 L A
i Vee =4 Volts Tc =-65°C //// Te=150°C
w - /
Tc=-65°C 2 10 aracteristics
- '¢c g Vce = 4 Volts
R £
<
w N <
< \ = /
£ 20 N
S Te= 150'4:\\\ 2 / /
- =
€ o /
g —— 5
8 H v
(8] o 4
a o )
0 4 8 12 0 . 5 1 15 2 25
Collector Current, Ic, Amperes Base Emitter Voltage, Vg, Volts
4
/ .
3 / Typical Switching Characteristics
Tc = 150°C s Ic/'B(on) = 10
) Ic/laotty = 10
Vce = 30 Volts
Typical Vg (sat) Versus Ic , N\ cc
z Ic/lg =10 / y e
3 2 "
5] / 4 =
>
8 c "
] =7 S ‘
= P "}
S . <, 2 1 '
I} o —
£ g 2 ~
£ / § — \\
b - 2 — s
g /
3 Tc = 25°C ;
2 — ¢ £
(ST F oo
4 8 12 0 2 4 6 8 10 12

[0)
Collector Current, Ic, Amperes

Collector Current, Ic, Amperes



NPN Power 6 A
TRANSISTORS mperes

151/152 - 40—240 Volts

Svmbol Inches Millimeters
ym Min. Max. Min. Max.
Marking A .500 560 1270 14.22
. ¢B .045 .060 114 1.52
d 140 170 3.56 4.32
¢D 1.240 1.280 3150 3251
¢D, 730 770 1854 19.56
¢D, 1.125 28.58
] e .360 .400 9.14 10.16
Sél“::;;q SW— * e, 180 .200 457 5.08
¢ H .014 .025 .36 .64
i 140 170 3.66 4.32
Collector K 130 190 3.30 4.83
L .550 590 1397 14.99
N .550 590 13.97 14.99
q .810 850 20.57 21.59
Q 105 140 2.67 3.566
S 480 520 1219 1321
¢T .050 .070 1.27 1.78
oW %e-24 UNF-2A
Finish—Nickel Plate.
Approx. Weight—.9 oz. (25 g).
1. Complete threads to extend to within

2% threads of seating plane.

Conforms to MT-1 Outline 2. Contour and angular orientation of
terminals is undefined. . :
Features: 3. Pitch diameter of %s-24 UNF-2A Maximum Ratings
e Gold Alloy Process (coated) threads (ASA B1.1-1960). Voltage
o No forward bias secondary breakdown to Type VcBo  VCEO
150 volts Aopplicati
o High reverse bias S.0.A. for inductive loads APPlications: 151-04  152.04 65 40
e Low thermal resistance with copper base ¢ High Power Switching 151-06  152-06 85 60
o 175 watt dissipation e Amplifiers 161-08 152-08 105 80
® Protection from thermal fatigue with hard e Servo Systems 15110 152-10 125 100
solder and molybdenum construction ¢ ?Aegduli:-ltors 151-12 15212 145 120
e 25 volt Veso ¢ Modulators 151-14  152-14 165 140
* Low Veg(say 151 — Low Gain Series 18118 15218 208 180
e Lifetime Guarantee 152 — High Gain Series

161-20 152-20 225 200
151-22 162-22 245 220
151-24 152-24 265 240

Maximum Ratings and Characteristics
Tc = 25°C unless specified Symbol 151 /152
Operating and storage temperature —65 to 150 °C
Collector-emitter sustaining voltage VCEO (sus) 40 to 240 Volts
Collector-base voltage VCcBO VCEO (sus) + 25 Volts
Emitter-base voltage VEBO 25 Volts
Continuous collector current Ic 6 Amps
Continuous base current 1B 3 Amps
Linear power derating factor from TC = 80°C 1.4 W/°C Ll
Thermal resistance ReJC 7 °C/W &
Power dissipation PT 175 Watts
Power dissipation TC = 100°C PT 70 Watts
]
[}
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6 Amperes NPN Power

151/1562

Electrical Characteristics , o
Tc=25°C unless otherwise specified Symbol Type 151 ) Type 152
© Min. Max. Min. . Max.

Collector cut-off current at Vopx =max. rating, Vgg=—1.5 Vdc, mAdec........... lcex .. 10 .. 10
Collector cut-off current at Vcpx =max. rating, Tc=150°C, Vgg=—1.5 Vdc, mAdc. .. lcex B 20 . . 20
Emitter cut-off current at Vgg =25 Vdc, Ic=0, T¢=150°C, mAdc............... leBO .. -20 .. 20
Turn-on time at Vcc=12 Vdc, Ic=1.6A, Ig=.4A, microseconds. ............... ton N -7 .. e
Turn-on time at Ve¢c=12 Vdc, Ic=1.6A, Ig=.25A, microseconds............... ton T ea ‘ 7
Turn-off time at Vgc=12 Vdc, Vgg=—25 Vdc, Ic=1.5A, Ig=—.4A, microseconds. . toff .. 14
Turn-off time at Vcc=12 Vdc, Vgg = —25 Vdc, Ic=1.5A, Ig=—.25A, microseconds. . toff .. .. . 14
Collector-emitter saturation voltage at Ic=1.5 Adc, Ig=0.25 Adc, Vdc........... VCE(sat) .. - 1.30 .. 1.25
Base-emitter voltage at Ic=1.6 Adc, Ig=0.25 Adc, Vdc. . ............ccvvntn. VBE(sat) e 2.5 .. 2.0
Dc current gain at Vcg=4 Vdc, Ic=1.5 Adc..... Ceeeaaas teeeessessssaessess hFE 1 .. 18
Collector-emitter sustaining voltage, base open, Ic =200ma ............c.coovvevninns VCEO (sus) See Voltage Table
Second breakdown Collector Current, Vce = 150V, Tc = 80°C : )
(one second test), forward bias, Amperes ...............cooiiiiiiiiiiiiiiii i Is/B .68 68
Second breakdown energy, base reverse biased, L =250 mh, o
RB = 50 ohms, VBe = —6.0 volts, Ic = 2.0 Amperes, Joules ..............cooviiiiienns Es/B 50 . 50
Gain-bandwidth, Vce = 10 Volts, Ic = 0.5 Amps, Kilohertz .. ... ....................... ft 250 250
Typical Characteristics Safe Operating Area
60 10
50 <
5 N\, NN h e}\,
- ANRNN %
a0 152 \ RN 2 ]
Eman NN N \‘Pcb )
. L SRR
) 7
SERE==E NN N,
SRS D 2 5
L_‘f 20 ONE \\ \
< 7 T
8 151 \\ \
£ 10 1.0 AN
3 —  Maximum Forward bias \\
8 [ Safe Operating Area N
9% - > 5 73 — 2 , — Singe Non-repetitive Pulse
Collector Current, I, Amperes ‘ ‘ ‘ $ 05— TC = 80°C
_ Typical dc gain versus collector current at Tc=25°C. é’ ’ Thes;:afvorbv;at:gesdnfagr(;tﬁrves
° T < transistors except the
! ) — maximum collecor-emitter
g voltage cannot be exceeded.
5 2
S g
4 s >
151 and 152 EEE % g
2 EESEE © o1
£ 3 Sa5 : 10 50 100 200
£ i Collector Voltage VCE, Volts
<f3 Tc = 80°C
-2
g
£ o
©
S
3
8
° 75 1.0 1.25 1.5

0 .25 5
Base Voltage, Vgg,Volts

Typical base voltage vs. collctor current
Characteristics at TC = 256°C

TRANSISTOR
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NPN Power 75
TRANSISTORS D amperes

153/154 40-240 Volts

| Inches Millimeters
Symbol i T Max.  Min.  Max.
A .340 .406 8.64 10.31
¢D .400 440 1016 11.18
e .160 .190 4.06 4.83
e, .080 .095 2.03 2.41
E 544 .562 13.82 14.27
F .100 140 2.54 3.56
J .710 18.03
N 422 .453 10.72 11.561
oT .040 .055 1.02 1.40
oW %-28 UNF-2A

Finish—Nickel Plate.
Approx. Weight—.25 oz. (7 g).
1. Complete threads to extend to within
2% threads of seating plane.
Seating 2. Contour and angular orientation of
Plane terminals is undefined.
~~—— Collector 3. Pitch dia. of %-28 UNF-2A (coated)
threads (ASA B1.1-1960).

oW—Notes 1 & 3

Conforms to MT-52 Outline

Features: Applications Maximum Ratings

« Gold Alloy Process » High Power Switching Voltage

« No forward bias secondary breakdown to « Amplifiers Type Vcgo VCEO (sus)
150 volts » Servo Systems

« High reverse bias S.O.A. for inductive loads  « Regulators 153-04 154-04 65 40

 Low thermal resistance with copper base » Modulators 153-06 154-06 85 60

« 150 watt dissipation 153-08 154-08 105 80

« Protection from thermal fatigue with hard 153-10 154-10 125 100
solder and molybdenum construction 163 — Low Gain Series

» 25 volt Vggo 154 — High Gain Series 1563-12 154-12 145 120

o Low VCE (sat) 153-14 154-14 165 140

« Lifetime Guarantee 163-16 154-16 185 160

163-18 154-18 205 180

163-20 154-20 225 200
163-22 154-22 245 220
163-24 154-24 265 240

Maximum Ratings and Characteristics Type 153
Tc = 25°C unless specified 154

Operating and storage temperature -65To 175 °C

Collector-emitter sustaining voltage VCEO (sus) 40 To 240 Volts
Collector-base voltage Vceo VCEQ (sus) + 26 Volts
Emitter-base voltage Veso 25 Volts
Continuous collector current Ic 7.5 Amps
Continuous base current [:] 3. Amps
Linear power derating factor from Tc = 25°C 1.33 w/°C
Thermal resistance Rouc .75 °C/W
Power dissipation Pr 200 Watts
Power dissipation Tc = 100°C Pr 100 Watts
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‘ NPN Power
I e, TRANSISTORS

153/154

Electrical Characteristics
Tc = 25°C unless otherwise specified

All Types
Test Symbol Test Conditions Min. Max. Units
D.C. Current Gain (153 types) hre Vce =4)ic = 1.6A 15
D.C. Current Gain (154 types) hre Vce=4,Ic=16A 25
Collector-Emitter Saturation Voltage (153) VCE (sat) Ic = 1.5A, I8 = 260 mA 13 \
Collector-Emitter Saturation Voltage (154) VCE (sat) ' lc = 1.6A, Is = 250 mA 1.25 \%
Base-Emitter Saturation Voltage (153) VBE (sat) Ic = 1.5A, Is = 260 mA 25 v
Base-Emitter Saturation Voltage (154) VBE (sat) Ic = 1.6A, I8 = 250 mA 20 Y
Emitter Cutoff Current leso Ves = 25V, Tc = 1756°C 20 mA
Turn-On Time ton lc = 1.5A 5 usec
Storage Time ts Vce = 12V, 5 psec
Fall Time t, I8 ON) = | BOFF) = 0.3A 5 Msec
Output Capacitance Cob Vee = 10V.f =1 MH: 750 pF
" Gain-Bandwidth fr vecE= 10V, | c=0.5A 250 KHz
Beta Cutoff Frequency fhte Vce =12V, lc = 1.6A 14 KHz
Second Breakdown Forward Biased, lsg Vce = 80V., t = 1.0 second 25 A
) Tc = 25°C )
Collector Current Second Breakdown, L=1mH, Ves =V, 15.5 mJ
Reversed Biased Re=20€ ,lc=56A
Typical Characteristics
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NPN Power
TRANSISTORS

2N1015/2N1016

7.5 Amperes
30-250 Volts

_Marking

Seating y\y__Notes
Plane "4 g 3

Collector

Conforms to TO-82 Qutline

Features:

e Gold Alloy Process

e No forward bias secondary breakdown to
100 Volts

High reverse bias S.0.A. for inductive loads
Low thermal resistance with copper base
150 watt dissipation

Protection from thermal fatigue with hard
solder and molydenum construction

25 volt Veso

Low V CE (sat)

e Lifetime Guarantee

® o & 0

Maximum Ratings and Characteristics
T c = 25°C unless specified

Symbol Inches Millimeters
YOOl “Min. Max. Min. Max.
A 500 560 1270 14.22
¢B .045 .060 1.14 1.52
d 140 170 3.56 4.32
¢D 1240 1.280 31.50 3251
oD, 730 770 1854 19.56
oD, 1.125 28.58
e .360 400 9.14 10.16
e, .180 .200 457 5.08
H .014 .025 .36 .64
i 140 170 3.56 4.32
K 130 190 3.30 4.83
L .550 590 13.97 14.99
N .550 590 13.97 14.99
q .810 850 2057 21.59
Q 105 140 2.67 3.56
S 480 520 1219 1321
oT .050 .070 1.27 1.78

oW %e-24 UNF-2A

Finish—Nickel Plate.
Approx. Weight—.9 oz. (25 g).

1. Complete threads to extend to within
2% threads of seating plane.

2. Contour and angular orientation of
terminals is undefined.

3. Pitch diameter of %s-24 UNF-2A
(coated) threads (ASA B1.1-1960).

Applications:

e High Power Switching
o Amplifiers

e Servo Systems

e Regulators

o Modulators

JEDEC 2N1015,

* Operating and storage temperature

Collector-emitter sustaining voltage
Emitter-base voltage

Continous collector current
Continous base current

Thermal resistance
Power dissipation Tc = 45°C
Power dissipation Tc = 100°C

2N1016
— 65 TO 150

VCEO (sus) 30 TO 250
VEBO 25

le 7.5

Is 5

Reuc 87

PT 150

Pr 87

Maximum Ratings

Voltage
JEDEC

2N1015 <+
2N1015A+
2N1015B+
2N1015C+
2N1016D <+
2N1015E 4

°C
Volts
Volts
Amps
Amps
°C/W

Watts
Watts

* JEDEC Registered Parameters

V ceo (s0S)
2N1016 . ........... 30
2N1016A« ............ 60
2N1016Bk ............ 100
2N1016Cek .. .......... 150
2N1016D# ............ 200
2N1016E .| .......... 250
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TRANSISTOR
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NPN Power

7.5 Amperes

30-250 Volts

TRANSISTORS
2N1015/2N1016

Electrical Characteristics Tc=25°C unless otherwise specified

Symbol Minimum Typical Max. Units
2N1015/2N1016
Collector current at Vegx =Vce (from max. ratings), Ty=150°C, Vgg=—1.6Vdc. .. ... lcex 2 +20 mAdc
Emitter current at Veg=25 "Vdc, Ic=0, Ty=1560°C. ... . ... .ot iniiiriiineennn leso 3 *20 mAdc
Switching time, delay plus rise time. .. . .......cciiiiiiiniennenn. e tg+t, 3 .... pusec
Storage plus fall time. . . ................... PN PN tg+ts 7 usec
Second breakdown, Collector Current, Vce = 100 V., Tc = 45°C
(one second test), forward bias, Amperes ..., Is/8 .. 15 Adc
Second breakdown energy, base reverse biased, L = 250 mh., Es/B . 05 Joule
Re = 50 ohms, VBe =-6.0 volts, Ic = 2.0 Amperes, Joules
Gain-bandwidth, Vce = 10 volts, Ic = 0.5 Amps, Kilohertz ft 250 . Khz.
2N1015
Dc current gain at V=4 Vdc, Ic=2 AdC. .. .. oottt i e i e e hge *10 14 ... L.
Base voltage, at Ic=2 Adc, Ig=300MAdC......... ... oiiiitiiiiinninanann. Vge (sat) .. 1.15 Vdc
Beta cut-off frequency. . . . ... . . e e fhte 25 kHz
2N1016 . .
Dc current gain at Veg=4 Vdc, Ic=5 AdC. . ... oottt it e e hee *10 18 e
Base voltage, at Ic=5 Adc, Ig=750mMAdC............ciiiiiiiiiiiiia e, . Ve (sat) 1.25 Vdc
Beta cut-off freqUenCy. . . . ... . i e e e, fhte 30 kHz
*JEDC registered parameters.
Typical Characteristics
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Typical dc gain versus collector current at Tc = 25°C. 2 \
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S 0.1 | 1t 1
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NPN Power

TRANSISTORS ]
2N3429-33 50-250 Volts

7.5 Amperes

Inches Millimeters

Symbol Min. Max. Min. Max.
A .340 .406 864 1031
¢D .400 440 1016 11.18
e 160 . .190 4.06 4.83
e, .080 . .095 2.03 2.4
E 544 562 13.82 14.27
F .100 .140 2.54 3.56
J 710 18.03
N 422 453 10.72 1161
oT .040 .055 1.02 1.40
oW %-28 UNF-2A

Finish—Nickel Plate.

Approx. Weight—.25 oz. (7 g).

1. Complete threads to extend to within
2% threads of seating plane.

2. Contour and angular orientation of
terminals is undefined.

3. Pitch dia. of %-28 UNF-2A (coated)
threads (ASA B1.1-1960).

AR

; Features:
Conforms to MT-52 Outline e Gold Alloy Process Applications:
. :ig()f%r‘:vltzrd bias secondary breakdown to e High ?pwer Switching
e High reverse bias S.0.A. for inductive loads : g::sgﬁse rsstems
o Low thermal resistance with copper base e R egulatgrs
e 150 watt dissipation o Modulators
e Protection from thermal fatique with hard

solder and molybdenum construction
25 volt B eso

Low V' CE (sat)

Lifetime Guarantee

Symbol . Test 2N3430 2N3431 2N3432 2N3433
Jonditions
*Collector-Emitter VCEO(sus) Base Open
Sustaining L=1H
Voltage lc=200mA
*Collector Cutoff Vcev {cEv=2mA
Voltage Ves=1.5V 50 100 150 200 250
*Collector Cutoff Vcev Icev=10mA
Voltage . Veg=1.5V
Tc=175°C
Maximum Ratings and Characteristics*
Tc=25°C unless specified Symbol All Types ]
*Qperating and storage temperature —65°C to 175°C
* Collector-emitter sustaining voltage VCEO((sus) 50 volts to 250 volts o
* Emitter-base voltage VEBO 25 volts O
* Collector-emitter voltage,Ves=1.5V, Tc=175°C VCEv 50 volts to 250 volts 5
* Continuous collector current Ic 7.5 amperes a
* Continuous base current IB 3 amperes E
* Linear power derating factor from Tc=60°C 1.33 W/°C o
* Thermal resistance Rg Jc 0.75°C /W -
» Power dissipation, Tc=60°C PT 150 watts

*JEDEC registered parameters T21



NPN Power
7.5 Amperes TRANSISTORS

50-250 Volts 2N3429.33

All Types
Test o Symbol Test Conditions Min. Max. Units

*D.C. Current Gain' . hFe Vce=2V, Ic=5A 10 35
*Collector-Emitter Saturation Voltage' . VCE(sat) Ic=5A, IB=750mA 1.0 \
*Base-Emitter Saturation Voltage VBE(sat) lc=5A, IB=750mA 2.0 \
*Emitter Cutoff Current leso Ves=25V, Tc=175°C ) 10 mA
*Turn-On Time R * ton Ic=5A, 5 usec
*Storage Time ts Vce=12V, ' 4 psec
*Fall Time tf I8(on)=Is(off)=1.5A 8 usec

Output Capacitance " Cob Vee=10V,f=1MHz 750 pF

Gain-Bandwidth fr Vce=10V, Ic=0.5A 250 KHz
*Beta Cutoff Frequency e Vce=12V, Ic=5A 20 KHz

Second Breakdown forward Isg - Vce=30V, Ic=bA ) 15 A

Biased, collector current . t=I second, T¢ = 25°C

Second Breakdown - Ess L=ImH, Vee=—2V, 16.5 mJ

reversed biased ) ‘ Re= 20, Ic=b5.6A

*JEDEC registered data.

LTI
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NPN Power
TRANSISTORS 20 Amperes

163/164 40-200 Volts

Symbol - Inches Millimeter
YMOOL ntin. Max. Min. Max.
A .600 .660 1524 1651
oD .650 700 1651 17.78
Collector e, .185 .205 4.70 5.21

e .390 410 991 104
E .855 875 2172 2223
F .156 .250 3.96 6.35
J ' 1.016 1.076 2581 27.33
N .560 .600 1422 1524
oT .090 .100 2.29 2.54
T, .060 .080 1.52 2.03
oW %e-24 UNF-2A

Finish—Nickel Plate.

Approx. Weight—1 oz (28 g).

1. Complete threads to extend to within
2% threads of seating plane.

2. Contour and angular orientation of
terminals is undefined.

3. Pitch dia. of %e-24 UNF-2A (coated)
threads (ASA B1.1-1960).

Conforms to MT-33 Outline

Features: Applications: Maximum Ratings
e Gold Alloy Process e High Power Switching Voltage
o No forward bias secondary breakdown to o Amplifiers Type VcBo VCEO (sus)

67 volts e Servo Systems
e High reverse bias S.0.A. for inductive loads o Regulators 163-04 164-04 55 40
e Low thermal resistance with copper base e Modulators 163-06 164-06 75 60
e 150 watt dissipation :gg-?g :gi-?g ] 192 128
e Protection from thermal fatigue with hard R . - -

. 163 — Low Gain Series

solder and molybdenum construction 164 — High Gain Series 163-12  164-12 135 120

e 25 volt Veso
163-14 164-14 155 140

o Low Ve fsay 163-16 164-16 175 160
o Lifetime Guarantee °

163-18 164-18 195 180
163-20 164-20 2156 200

Maximum Ratings and Characteristics
Tc = 26°C unless specified

Operating and storage temperature —685T0 175 °oCc
Collector-emitter sustaining voltage ‘ VCEO (sus) 40 TO 200 Volts

\ Collector-base voltage Vceo VCEO (sus) + 16 Volts
Emitter-base voltage Veso 15 Volts

" Continuous collector current lc 30 AMPS
Continuous base current 1) 7.5 AMPS |
Thermal resistance Reuc 5 °C/W (
Power dissipation Tc = 75°C Pr 200 Watts /
Power dissipation Tc = 100°C Pr 160 Watts ‘

T23



20 Amperes

40-200 Volts

NPN Power
TRANSISTORS
163/164

TRANSISTOR

T24

Electrical Specifications 'Tc=25°C unless otherwise specified

163 164
Test Symbol Test Conditions Min. | Max. Min. Max. Units
D.C. Current Gain hre VCE=4V, Ic=6A 15 25
Collector-Emitter Saturation Voltage Vice (say Ic=5A, 18=0.5A 11 1.0 v
Base-Emitter Saturation Voltage V BE (sat) Ic=6A, 18=0.6A 2.2 2.0 \%
Emitter Cutoff Current leso VggF15V. Tc=175°C 25 25 mA
Turn-On Time ton Ic=5A 6 6 usec.
Storage Time ts Vee=12V. 5 usec.
Fall Time te Ig(on)=Ig(off)}=0.6A. usec.
Qutput Capacitance Cob VcgF10V.=1MHZ 1500 1500 bF
Gain-Bandwidth fr Vicg=10v, Ic=1.0A 250 250 KHz
Beta Cutoff Frequency f nfe VIcgF12V, lc=bA 10 10 KHz
Second Breakdown Forward Biased, Is8 Vcer67V, 1 second 3 3 A
Collector Current Te=75°C
Second Breakdown Energy Es/b Vce=30V Ic=5A 1 1 J
ReverseBiased L=.4H Te= 25°C
Typical Characteristics
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o - 1 I} T
5 5 3
© 11 . T
Q 1T T T
R 5 ) 5 20 N
Collector Current,Ic.Amperes ~ my
I\
20
Nus Maximum Forward Bias
Eé Safe Operating Area
5 - 74 Single Non-repetitive Pulse
 Vog=4 Volts| Te=75°C
5 These forward Bias Curved
8 S may be used for all
é 10 163 and 164 g u HH Transistors except the
R 2_ = maximum collector-emitter
;ﬁ'— < voltage cannot be exceeded
g s g
3 3
5 5
k: 8
S o 8 .
1.0 15 2.0 50 70 100 200

0 5
Base to Emitter Voltage,Vgg, Volts

1 0 © 20 30
Collector to Emitter Voltage, Vg, Volts



NPN Power, Darlington

TRANSISTORS
2N2226-33

10 Ampere

50 — 200 Volts

Conforms to TO-82 Outline

Features

® Gold Alloy Process

® No forward bias secondary breakdown
to 100 volts

® High reverse bias S.0.A. for inductive loads

® Low thermal resistance with copper base

® 150 watt dissipation

@ Protection from thermal fatigue with hard
solder and molybdenum construction

® 25 volt Veso

® Low VCE(sat)

@ Lifetime Guarantee

2N2226

bol
Symbo 2N2230

Collector
Voltage VCEO(sus)
Sustaining

2N2227
2N2231

S. | Inches Millimeters
ymbol T Max.  Min.  Max.
A .500 560 1270 14.22
#B .045 .060 1.14 1.52
d 140 170 3.66 4.32
¢D 1240 1280 3150 3251
#D, 730 770 1854 1956
oD, 1.125 28.58
e .360 400 9.14 10.16
e, 180 .200 4.57 5.08
H 1014 .025 .36 .64
i 140 170 3.56 4,32
K -.130 190 3.30 483
L 650 590 1397 1499
N .550 590 13.97 14.99
q .810 850 2057 21.59
Q 105 140 2.67 3.66
S 480 520 1219 13.21
oT .050 .070 1.27 1.78

oW %e-24 UNF-2A

Finish—Nickel Plate.

Approx. Weight—.9 oz. (25 g).

1. Complete threads to extend to within
2% threads of seating plane.

2. Contour and angular orientation of
terminals is undefined.

3. Pitch diameter of %6-24 UNF-2A
(coated) threads (ASA B1.1-1960).

Applications

® High Power Switching
@ Amplifiers

@ Servo Systems

@ Regulators

® Modulators

2N2228
2N2232

2N2229
2N2233

Maximum Ratings and Characteristics
Tc = 26°C unless specified

* Operating and storage temperature
Collector-emitter sustaining voltage

* Emitter-base voltage

* Continuous collector current

* Continuous base current

* Thermal resistance

* Power dissipation Tc = 756°C

Power dissipation Tc = 100°C

Symbol 2'\.1125202%(_:33
—65 To 150 °C

VCEO (sus) 50 To 200 Volts
Veso 15 Volts
Ic 10 AMPS
B 1 AMPS
Reuc 5 °C/W
Pr 150 . Watts
Pr 100 Watts

* JEDEC Registered Parameters

-
g
B
-
-
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NPN Power, Darlington
TRANSISTORS
2N2226-33

10 Ampere

50 — 200 Volts

TRANSISTOR

Electrical Characteristics 2N2226-29 Tc=25°C unless otherwise specified

Symbol Minimum  Typical Max Units
Collector current at Veopx =Vce (from max. ratings), T¢=150°C, Vgg=—15 Vdc... lgex ... ... ... 20 mAdc
Emitter current at Vge=—15 Vdc, lc=0.. ... i it e i letpo .. L. 156 mAdc
Emitter current at Vgg=—15 Vdc, Ic=0, Tc=150°C. ... ... iivrrnrnerennnn lego .. .. 30 mAdc
Gain bandwidth product at Ic=10 Adc.............ccivvvunns e fr 500 . ke
Saturation voltage at Ic=10 Adc, IB=160m Adc ... ... . coiiiiiiinnn, VCE(sat) e 2.2 3.5 Vdc
Dc current gain at Vgg=6 Vdc, Ic=10 Adc......... .. oo, hre 100 360 e e
Base voltage, at Ic=10 Adc, Ig=150 MAdC........ ..o Vg (sat) 3.0 4.0 Vdc
Beta cut-off frequency at Veg=12 Vdc, Ic=7 Adc. . .. .. cviiii it fhte 10 ..., ke
Turn-on time at Ic=10 Adc, lg on =400 mAdc, Vgg=12Vdc.................. tqtt; 45 ... usec
Turn-off time at Ic =10 Adc, lg off=—400 mAdc, Vce=12 Vdc, Vgg off=—15 Vdc. ts+1 25 . usec
Electrical Characteristics 2N2230-33 Tc=25°C unless otherwise specified
Symbol Minimum  Typical Max Units
Collector current at Vcgx =Vce (from max. ratings), T¢c=150°C, Vgg=—15 Vdc... lecex ... ..., 20 mAdc
Emitter current at Vgg=—15 Vdc, Ic=0...... it i leBo e e 15 mAdc
Emitter current at Vgg=—15 Vdc, Ig=0, Tc=150°C........ ottt ltpp ... L 30 mAdc
Gain bandwidth product at Ic=10 Adc. ........ciiiiiitiiiiiiinnrnieennsn fr 500  ..... ke
Saturation voltage at Ic=10 Adc, IB=150m Adc  ...........ccviiieinennn, VcE(sat) .. 2.2 3.5 Vdc
Dc current gain at Vee=6 Vdc, Ic=10 AdC...... .ottt hee 400 660  ..... ceenn
Base voltage, at Ic=10 Adc, Ig=40 MAdC........ci it Vg (sat) 3.0 4.0 Vdc
Beta cut-off frequency at Veg=12 Vdc, Ic=7 AdC. .. .. vttt iiiii e fhte 7 ..., ke
Turn-on time at Ic=10 Adc, Ig on=200 mAdc, Vgg=12 Vdc.................. tqt+t, 5 ... usec
Turn-off time at Ic=10 Adc, Ig off= —200 mAdc, Vcg=12 Vdc, Vgg off=—15 Vdc. ts+ts 29 e usec
CE S
10,000 T T T T
10 EEE=E mEE—— =] . g Square Wave Pulse ]
gt 5 oot ririd
1 % T 5000 N Vce =6 Volts :
8 - — L p1c=150°C
) 1 * : - L o ———"
= 1 " 3000
e-Te=25°C i = NGH
6 : T :T 1 2000 } Tc 725°C NG
8 = = ; = [ et 1T
] ! 7 = o e N 2N2230-33
a 7 —— o = y J N
5 = - Square Wave Pulse 1 1000 a ™ ™ . u
S TP 60Cps Repetition Rate ] i LT T 5500
T A 75% Duty Cycle. £ 700 <
] v VCE=6Y°"5 c o ] 111
3 2 8 L7
5 i Rz
o 5 300 e
5 o z TLEEELTELTTTTITTy
3 of - : N
%% 10 15 20 © 2005 2 4 6 8 10 12
Boser Current, I g, Milliamperes Collector Current, I, Amperes
Forward current transfer characteristics. Dc gain versus collector current.
2N2226-29 s B 0 48—y
i
° SEESE S22 Ze==SE © Bt 1035 PN
Te=150°C j NG
L T
z ' 'r i
B A : L [L500Ms I
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NPN Power, Darlington

TRANSISTORS
2N3470-77

10 Amperes

50-200 Volts

Collector

Seating
Plane
Collector

#W-—Notes 1 & 3

Conforms to MT-33 Outline

Features:

o Gold Alloy Process

® No forward bias secondary breakdown to
100 volts

High reverse bias S.0.A. for inductive loads
Low thermal resistance with copper base
150 watt dissipation

Protection from thermal fatigue with hard
solder and molybdenum construction

25 volt Veso

Low VCE (sat)

Lifetime Guarantee

Voltage Matrix T1c = 25°c

Inches Millimeter

Symbol Min. Max. Min. Max.
A .600 650 15.24 16.51
¢D .650 700 16.51 17.78
e, 185 .205 4.70 5.21
e .390 410 9.91 10.41
E .855 875 2172 2223
F 156 .250 3.96 6.35
J 1.016 1.076 2581 27.33
N .560 600 1422 1524
oT .090 .100 2.29 2.54
T, .060 .080 1.62 2.03
oW %e-24 UNF-2A

Finish—Nickel Piate.

Approx. Weight—1 oz (28 g).

1. Complete threads to extend to within
2’ threads of seating plane.

2. Contour and angular orientation of
terminals is undefined.

3. Pitch dia. of %6-24 UNF-2A (coated)

* threads (ASA B1.1-1960).

Applications: Low High
e High Power Switching Gain Gain
o Amplifiers Series Series
e Servo Systems 2N3470 2N3474
o Regulators 2N3471 2N3475
® Modulators 2N3472 2N3476

2N3473 2N3477

2N3470 |2N3471| 2N3472| 2N3473

Test Symbol 2N3474

Collector *
Voltage VCEO (sus)
(sustaining)

2N3475

2N3476 | 2N3477

Maximum Ratings and Characteristics
Tc = 25°C unless specified

* Operating and storage temperature
Collector-emitter sustaining voltage

* Emitter-base voltage

* Continuous collector current

* Continous base current
+ Thermal resistance

* Power dissipation Tc = 75°C

* Power dissipation Tc = 100°C

JEDEC
2N3470-77
—65TO 160 °C
Vceo sus) | 50 TO 200 Volts
Veso 15 Volts
Ic 10 AMPS
le 1 AMPS
Reuc 5 °C/W
Pr 150 Watts
Pr 100 Watts

*Jedec Registered Parameters



NPN Power, Darlington

10 Amperes TRANSISTORS
) ‘
50-200 Volts 2N3470-77

Electrical Characteristics 2N3470-73 Tc=25°C unless otherwise specified

Symibol Minimum  Typical Max. Units
Collector current at Vcgx=Vce (from max. ratings), Tc= 150 C, Vgg=—1.5 Vdc... lggx e e 20 mAdc
Emitter current at Vgg=—15 Vdc, Ig=0....... ... . i i leso e e 15 mAdc
Emitter current at Vgg=—15 Vdc, Ic=0, Tc=150°C.............civiatn lego e e 30 mAdc
Gain bandwidth product at Ic=10 Adc............ciiviiiiniinininnnnenn fr e 500  ..... ke
Saturation voltage at Ic=10 Adc, IB=150m AdC  ........coviiiiiniinnnnnnn VcE(sat) Ce 2.2 3.5 Vdc.
Dc current gain at Vgg=6 Vdc, Ic=10 Adc...........coiviii i, hge 100 360 e e
Base voltage, at Ic=10 Adc, 1g=1B0 MAdC.........coviiin i Vge (sat) ... 3.0 4.0 - Vdc
Beta cut-off frequency at Veg=12 Vdc, Ic=7 Adc. . .......cciivi it fhie Ces 10 ..., ke
Turn-on time at Ic=10 Adc, lg on=400 mAdc, Vcg=12Vdc.................. tq+t, . 45 ..., usec -
Turn-off time at Ic=10 Adg, Ig off= —400 mAdc, Vce=12 Vdc, Vg off=—15 Vdc. tstt; . 25 ..., usec
Electrical Characteristics 2N3474-77 Tc=25°C unless otherwise specified
Symbol Minimum  Typical Max. Units
Collector current at Vgex =Vce (from max. ratings), Tc=150°C, Vgg=—1.56 Vdc... lcgx e e 20 mAdc
Emitter current at Vge=—15 Vdc, Ic=0.. ...ttt ee e leBo e e 15 mAdc
Emitter current at Vgg=—15 Vdc, Ic=0, Tc=150°C........ ... iinennn. leBo e e 30 mAdc
Gain bandwidth product at Ic=10 AdC. .......oiiriinerrinniirnnennennens fr Ces 500  ..... ke
Saturation voltage at Ic=10 Adc, IB=150m Adc  ......... ... ... vt VcE(sat) . 2.2 3.5 Vdc
Dc current gain at Veg=6 Vdc, Ig=10 AdC......oivtiiiiiiiii e innnns heg 400 660  ..... .....
Base voltage, at Ic=10 Adc, Ig=40 MAdC. ........ciiiiiii ittt enennnns Vge (sat) ce 3.0 4.0 Vdc
Beta cut-off frequency at Veg=12 Vdc, Ic=7 AdC. .. ..ottt iiiirnnnennnns fhie N 7 ... ke
Turn-on time at Ic=10 Adc, Ig on=200 mAdc, Vcg=12 Vdc. .. .....ccvvvennn. tqt+t, NN 5 ... usec
Turn-off time at Ic=10 Adgc, Ig off=—200 mAdc, Vce=12 Vdc, Vgg off=—15 Vdc. tg+ts L 29 ve...  uSEC
0 i T A 19,000 S ——
I T Squgre Wave PulseP h
= ] 60 Rep te ]
[Tc 25‘1’C 7000 ' |\,/75°{f:%,1:, Cycle oe.
8 Te=150°C 5000 IS A ]
3000
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8 & 200L IIIIIHIIIHII |II|III
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guse Current I‘g Milliampersso 30 40 50 Figure 10. Dc gain versus collector current.
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'NPN Power
TRANSISTORS 30 Amperes

2IN2757-78 50-250 Volts

Inches Millimeter

Symbol =i T Max.  Min.  Max.
A 600 650 1524 16.51
) 650 700 1651 17.78

Colloctor e, 185 205 470 521

B e 390 410 991 10.41
E 855 875 2172 2223
F 156 250 396 6.35
J 1.016 1.076 2581 27.33
N 560 600 14.22 1524
oT 090 100 229 254
#T, 060 080 152 203
oW %e-24 UNF-2A

Finish—Nicke! Plate.

Approx. Weight—1 oz (28 g).

1. Complete threads to extend to within
2% threads of seating plane.

2. Contour and angular orientation of
terminals is undefined.

Collector 3. Pitch dia. of %e-24 UNF-2A (coated)

threads (ASA B1.1-1960).

oW--Notes 1 & 3

Conforms to MT-33 Outline

Features: Applications: Maximum Ratings
e Gold Alloy Process o High Power Switching Voltage
o No forward bias secondary breakdown to o Amplifiers Vi
67 volts e Servo Systems JEDEC CED (sus)
e High reverse bias S.0.A. for inductive loads e Regulators
e Low thermal resistance with copper base o Modulators g:‘é;gg g“g;gi %mgggg %“%;;g ) 1(5)8
e 150 watt dissipation T
e Protection from thermal fatigue with hard 2N2759 2N2765 2N2771 2N2777...150

: 2N2760 2N2766 2N2772 2N2778 ..200
solder and molybdenum construction
e 25 volt Veso 2N2761. . 250

o Low VCE (sat)
o Lifetime Guarantee

Maximum Ratings and Characteristics JEDEC
Tc = 25°C unless specified 2N2757:78+
* Operating and storage temperature —65 to 175 MY
Collector-emitter sustaining voltage VCEO (sus) 50 to 250 Volts
* Emitter-base voltage ' VEeBO 15 Volts
* Continuous collector current Ic 30 AMPS
* Continuous base current I 75 AMPS
* Thermal resistance Reuc 5 °C/W
* Power dissipation Tc = 75°c Pr 200 Watts
Power dissipation Tc = 100°C Pt 150 Watts
* JEDEC Registered parameters :
-
d
al

T29



NPN Power
30 Amperes TRANSISTORS

- |
50-250 Volts ON2757-78

Electrical Characteristics, 2N2757-61 Series Tc=25°C unless otherwise specified

Symbol Minimum  Typical Max. Units
Min. collector-emitter sustaining voltage at Ic=200 ma, Ig=0 ................ Vceo(sus) Refer voltage ratings
Collector current at Vcpx=Vce (Ref. voltage ratings), Tc=175°C, Vgg=—1.5 Vdc. Icgx .. 8 30 mAdc
Emitter current at Vgg=—15 Vdc, Ic=0, T¢=175°C. .. ..................... leso .. 4 25 mAdc
Saturation voltage at Ic=10 Adc, Ig=2 Adc ........... ... .. .. i Vce (sat) .. 0.4 1.5 Vdc
Dc current gain at Veg=4 Vdc, Ic=10 Adc  ........ ... ... i heg 10 14.0 e
Base voltage, at Ic=10 Adc, Ig=2 Adc ....... ... .. il Vge(sat) .. 1.35 25 Vdc
Beta cut-off frequency at Vgg=12 Vdc, Ic=2.5 AC. .o fhie .. 14.0 e kHz
Turn-on time at Ic=10 Adc, lg on=3 Adc, Vgg=12 Vdc.............. ... ... tgtt, .. 3.0 e usec
Turn-off time at Ic=10 Adc, Ip off=—3 Adc, Veg=12 Vdc, Vg otf=—15 Vdc. ... ts+tf .. 9.0 e usec

Typical Characteristics, 2N2757-61 Series

30 T
F Tc=—65°C = A
100 T Te=25°CEAS
70 \\ Te=25°C 25 ] 7
50 \ Veg =4 Volts De . Ve =4 Volts! :
30 20 -
AN
20 N - RS EEEsEEans aaE s ae R =mar
\ g s A = ____
10 2N2757-61 g /7 [
7 I —— < g 11 1
w O 17 - o
u - 10
£ 5 £ 235
£ [ A
o = i TR R
& 3 3 . Te=175°C} §EEaE:
g 2 5 = +Te=25°Cy [ 11 T
5 9 3 O -
(&) = HTo=-65°CT T EESIESER
Q S S el =
(=) 1 o 0 L
(o] 5 10 15 20 25 30 (9] 5 10 15 20 25
Collector Current, I, Amperes. Base to Emitter Voltage, VBE, Volts
Electrical Characteristics, 2N2763-66 Series Tc=25°C unless otherwise specified
Symbol Minimum  Typical Max. Units
Min. collector-emitter sustalnmg voltage at Ic=200 ma, Ig=0 .........:1...... Vceo(sus) Refer voltage ratings
Collector current at Vcex=Vce (Ref. voltage ratings), Tc=175°C, Vge=—1.5 Vdc. lcgx .. 8 30 mAdc
Emitter current at Vgg=—15 Vdc, I¢=0, Tc=175°C...... ... ... ... .. ... ..... leBo .. 4 25 mAdc
Saturation voltage at Ic=15 Adc, Ig=3 Adc ............... ... ... ...... Vce (sat) .. 0.63 1.5 Vdc
Dc current gain at Veg=4 Vdc, Ic=15 Adc . ... ..o hee 10 135 e e
Base voltage, at Ic=15 Adc,Ig=3 AdC ....... . ... Vge (sat) .. 1.50 25 Vdc
Beta cut-off frequency at Vgg=12 Vdc, Ic=3.76 Adc. .. ...... ... ... .. ... .. fhie .. 145 e kHz
Turn-on time at Ic=15 Adc, Ig on=4.5 Adc, Vgg=12Vdc. . . ........ ... ... ... tatt .. 3.8 . usec
Turn-off time at Ic=15 Adc, Ig off= —4.5 Adc, Vcg=12 Vdc, Vggoft=—15 Vdc. .. ts+ts .. 10 e usec
Typical Characteristics, 2N2763-66 Series
30 S
00, SN oL
70 -\ Te=25°C 25 Tc=25°Cq
o 501 Vg =4 Volts De >
N Vg =4 Volts ==
O 30 P Tc=175°CH
- 20
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— ¢
7 o g e
Z w7 —] S
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T30 Collector Current, I, Amperes " 15 20 25



NPN Power
. 30 Amperes
TRANSISTORS 50-250 Volts

2N2757-78

Electrical Characteristics, 2N2769-72 Series Tc=25°C unless otherwise specified

Symbol Minimum  Typical Max.

Min. collector-emitter sustaining voltage at [c=200 ma, I[g=0 ................ Vceo(sus) Refer voltage ratings
Collector current at Vcex =Vce (Ref. voltage ratings), Tc=175°C, Vge=—1.5Vdc.. Icex .. 8 30
Emitter current at Vgg=—15 Vdc, Ic=0, Tc=175°C. .. . ... ... ... ... ....... leBo .. 4 25
Saturation voltage at Ic=20 Adc, Ig=4 Adc ............................ Vce (sat) .. 0.74 1.5
Dc current gain at Vgg=4 Vdc, Ic=20 Adc ....... ... .. ... . hee 10 1265 ...,
Base voltage, at Ic=20 Adc, Ig=4 Adc ... ... .. . ... Vg (sat) .. 1.8 25
Beta cut-off frequency at Vcg=12 Vdc, Ic=5Adc. ........ ... .. ...... oo fhe .. 160  .....
Turn-on time at Ic=20 Adc, Ig on=6 Adc, Vcg=12 VdC. .. .........ovvin. .. tgt+t S 40 ...
Turn-off time at Ic=20 Adc, Ig off=—6 Adc, Vce=12 Vdc, Vgg off=—15 Vdc. ... ts+t .. 100  .....

Typical Characteristics, 2N2769-72 Series

30 T -
\ | ETg oo CLerRs
o\ o 25 Toraa
70 N Veg =4 Volts De 25
50 N Vce=4 Vol
30' \\ 20
20] — "
(3
\ gl 5
10} 2N2769-72 5. =
E ; £ o
y c
£ 2 c=175°C}
(g 3 3 5 JI V.
$ 2 § " i === T~=-65
g ] H-Tg=25°C ! Rt
Q 3 ESEEas i Ras=ssEs
R S ofE = SaEe e
0 5 10 15 20 2 . -~ . .
Collector Current, Ic, Amperes ° % Base to Emitter Voltage, Vg, Volts
Electrical Characteristics, 2N2775-78 Series Tc=25°C unless otherwise specified
Symbol Minimum  Typical Max.
Min. collector-emitter sustaining voltage at Ic=200 ma, Ig=0 ............... Vceo(sus) Refer voltage ratings
Collector current at Vcex=Vce (Ref. voltage ratings), Tc=175°C,Vgg=—1.5 Vdc... Icex .. 8 30
Emitter current at Vgg=—15 Vdc, Ic=0, Tc=175°C......... ... .. ..., lego .. 4 25
Saturation voltage at Ic=25 Adc, Ig=5 Adc .. ......... ...t Vce (sat) . ) 0.87 1.50
Dc current gain at Veg=4 Vdc, Ic=25 Adc .......... ... .. i, hgg 10 12.0 e
Base voltage, at [c=25 Adc, Ig=5 Adc ............ . . i Vge (sat) .. 1.9 25
Beta cut-off frequency at Vgg=12 Vdc, Ic=5 Adc.......................... fhte .. 14.0 e
Turn-on time at Ic=25 Adc, Ig on=7.5 Adc, Veg=12Vdc. .................. tat+t, .. 4.5
Turn-off time at Ic=25 Adc, Ig off=—7.56 Adc, Vcg=12 Vdc, VBg off=—15 Vdc. . tg+t; .. 10.0
Typical Characteristics, 2N2775-2778 Series
20 I e B B
Te=-65°C = £ Tc
L RN =65 ] £
70 2N2775-78 Te=25°C : f
50 VCE: Volts! 5 A
! =Tc=
S0
20
\ 10
10] \- 3
e 7 % Tc=I75°C '
£ 5 z H
g g 5 Te=25°C]
6 3 3 T Tc=-65°C
: > i
o © 0,
8 0 . 10 1.5 2.0
?Zol lector Cu?rem, xc,Am'&,es ° 2 2 % Bose to Emitter Voltage, Vgg, Volts 31



NPN Power
30 Amperes TRANSISTORS

TRANSISTOR

Safé Operating Information, 2N2757 through 2N2778

‘ Symbol Maximum Units
Second Breakdown, forward bias, collector current ..................oeutn Is/B 3.0 Amperes
(Vce = 67V., One Second, Tc = 75°C) )
Second Breakdown, reverse bias, energy .........c.cciciiiiiiiiiiiannn eeaees Es/s 1.0 Joule

(Vce = 30V., Ic = 5.0A., L = 0.4 mH,, Tc = 25°C)

*:S N
RO
AN
AN

3

y INAAN

Collector Current, Ic, Amperes
L
///

Maximum Forward Bias
Safe Operating Area
Single Non-repetitive Pulse

Tc = 75°C
All types

1— These forward Bias Curves
may be used for all \\\
| Transistors except the

maximum collector-emitter
voltage cannot be exceeded

~

.3

7 10 20 30 50 70 100 200
Collector to Emitter Voltage, V¢, Volts



NPN Power Switching

TRANSISTORS

D60T/D62T

200 Amperes

400—500 Volts

—~ Notes 1 & 3

D60 Outline

Maximum Ratings

Collector Current (peak): 200 Amperes
Collector Current (continuous): 100 Amperes
Base Current (continuous): 20 Amperes
Power Dissipation: 625 Watts at Tc = 75°C
Operating and Storage Temperature: -50°C to

+200°C

Ordering Information

Voltage

Example:

Obtain device péerformance for your
application by selecting proper Order Code.

Voltage

Symbol Inches Millimeters
ymbo Min. Max. Min. Max.
A, 2.500 63.50
C 110 140 279 355
L 812 20.62
L, .500 600 12.70 15.24

L, .250 6.35
M, 440 560 11.17 14.22
T, 260 .290 &60 7.36
¢T, .145 160 368 4.06
Z, .640 16.25

W %-16 UNF-2A

Creep & Strike Distance.
D60T - .690 in. min. (17.60 mm).

(In accordance with NEMA standards.)

Finish—Nickel Plate.

Approx. Weight—8 oz. (227 g).

1. Compl + to d towithin2%2
threads of seating plane.

2. Angular orientation of terminals is
undefined.

3. Pitch diameter of 3/4-16 UNF-2A
(COATED) threads (ASA B1.1-1960).

Applications

e High Frequency Inverters
e Motor Controls

e Switching Regulators

o VLF Transmitters

Current

*Note: Disc package (D62T) available, consult factory.

Features

e Triple Diffused Design

e CBE Construction

e 625 Watt Power
Capability

DEVELOPMENTAL PRODUCT

These devices are developmental types intended for engineering evaluation.
Specifications and data are subject to change without prior notice.
Westinghouse assumes no obligation for notice of change or future
manufacture of these products.

The above number describes a stud mount transistor.
rated at 400 volts, with a gain of 10 at 50 amperes.

TRANSISTOR

T33



200 Amperes

400—500 Volts

NPN Power Switching

TRANSISTORS
D60T/D62T

Electrical Characteristics* (TCASE = 26°C unless otherwise specified)

Symbol Characteristic Test Conditions Min. { Typ. l Manx. Units
VCEO (SUS) Collector-Emitter Sustaining Voltage Ic = 200mA
IB=0 See Page T33
300us Pulse
ICEV Collector Cutoff Current At Rated VCE 10 100 | A
(Base Emitter Reverse Biased) VBE (OFF) = -1.5V, L] BA, |
Collector Cutoff Current At Rated VCE
I lcev (Base Emitter Reverse Biased) VBE (OFF) = -1.56V, TC = 150°C 8 3 mA
IEBO Emitter Cutoff Current VEB = 7V 1 mA
HFE DC Current Gain Ic=50A, VCE =25V 10 15
hFE DC Current Gain Ic = 90A, VCE = 2.5V 5 ) o
VCE (SAT) Collector-Emitter Saturation Voltage | IC = 50A, IB = 6A 75 125 | Voits
VBE (SAT) Base-Emitter Saturation Voltage Ic = 50A, 1B = 6A 1.0 1.5 Volts
cos Output Capacitance fTEST = 1 MHz, VCB = 10V 2500 C | mf
fr Gain-Bandwidth Product fTEST = 1 MHz, IC = BA, VCE = 10V 7 10 ) MHz
ReJC Thermal Resistance Junction to Case | VCE = 20V 0.2 °C/W
tp Turn-On Delay Vce = 200v, Ic = 60A 100 ns
t Rise Time Resistive Load 1B1 = IB2 = 6A, tp = 100ps 0.5 us
ts Storage Time Switch Times Duty Cycle =< 2% 25 Hs
L Fall Time 0.5 us
D
Typical hpgvs. ke
VCE = 2.6V
Tc = 26°C 100 o=
30— = 25°C
N |
w 20 \ T
< 100°C N
€ N .
g N
.k % 10
3 <
. Q A §
[T N\ =
g 5
8‘ - Maximum Forward Bias
5 Safe Operating Area
g One Second Non-Repetitive Pulse
§ ' Y
10 00
Collector Current, IC, Amperes
A
12
, 015 o AL L
; 10 Typical Input Collector-Emitter Voltage, VCE, Volts
m Characteristics I
« VCE = 2.5V v
(@ g /
3
I3 .
l'_ < I Consult factory for additional
(L) 2 I pulsed S.0 A. capability curves.
o I
5
pa S
@ 4
< 3
-]
=y : VA
o
o 5 1 15 2

Base Emitter Voltage, VBE, Volts
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