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NPN SILICON HIGH-POWER TRANSISTORS

General Purpose use In power amplifier and switching circuit
applications.

FEATURES:
* DC Current Gain Specified-1.0 to 30 A

TELEPHONE: (973) 376-2922
(212)227-6005

FAX: (973) 376-8960

NPN
2N5301
2N5302
2N5303

- LOW uoiiecior-emnier saturation vonage -
vCE<«t| = 0.75 V (Max.) Q c = 10 A - 2NS301, 2N5302
Vca-a = 1.0V (Max.) Qlc =10A-2N5303-

* Complements to PNP 2N4388.2N439S and 2N5745

MAXIMUM RATINGS

Characteristic

Collector-Emitter Voltage

Collector-Emitter Voltage

Emitter-Base Voltage

Collector Current-Continuous

Base current - Continuous

Total Power Dissipation
Derate above 2$°C

eTe=25°C

Operating and Storage Junction
Temperature Range

Symbol

VCBO

VCK>

V»

'c

IB

P°

Tj, -TsTo

2N5301

40

40

2NS302

60

60

2N6303

80

SO

5.0

30 30 20

7.5

200
1.14

-65 to +200

Unit

V

V

V

A

A

W
W/°C

°C

THERMAL CHARACTERISTICS

Characteristic

Thermal Resistance Junction to Ca$«

Symbo

Rejc

Max

0.875

Unit

°c/w

-200
£iao
1 160
1 140
£120
gioo
a ao
| 60
f 40
° 20

°c

FIGURE -1 POWER DERATING
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20 AND 30 AMPERE
NPN SILICON

POWER TRANSISTORS
40-80 Volts
200 Watts
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MILLIMETERS

MIN

A 38.75
B 19.26
C 7.98
D 11.18
E 25.20
F 0.92
G 1.38
H 29.90
I 16.64
J 3.88
K 10.67

MAX

39.96
22.23
9.28

1219
26.67

1.09
1.62

30.40
17.30
4.36

11.18

NJ Semi-Conductors reserves the right to change test conditions, parameters limits and package dimensions without
notice information furnished by NJ Semi-Conductors is believed to be both accurate and reliable at the time of going to
press. However NJ Semi-Conductors assumes no responsibility for any errors or omissions discovered in its use. NJ
Semi-Conductors encourages customers to verify that datasheets are current before placing orders

Quality Semi-Conductors



2NS301, 2N5302, 2N5303 NPN

ELECTRICAL CHARACTERISTICS ( Tc = 25°C unless otherwise noted )

Characteristic Symbol Win Max Unit

OFF CHARACTERISTICS

Collector - Emitter Sustaining Voltage (1)
( L = 200 mA, l_ * 0 ) 2N5301

2N5302
2N5303

Collector Cutoff Current
(VCI = 40V,IB = 0) 2N5301
( VCB = 60 V, I, = 0 ) 2N5302
(VCS = 80V, I, = 0) 2N5303

Collector Cutoff Current
(VCB = 40V,VBB.._ = 1.5V) 2N5301
(VCB = 60V,V =1.5V) 2N5302
( Vdi = 80 V, V = 1 .5 V ) 2N5303
( VCB = 40 V, V ' ' = 1 .5 V, Te = 1 50"C ) 2N5301
( Vcs = 60 V, V^ ' = 1 .5 V, Te = 1 50"C ) 2NS302
( Vel = 80 V, V.,̂  = 1 .5 V, Tc = 150°C ) 2N5303

Collector Cutoff Current
( VCB = 40 V, le = 0 ) 2N5301
( VCB = 60 V, IE = 0 ) 2N5302
( VCB = 80 V, IE = 0 ) 2N5303

Emitter Cutoff Current
( VEB = 5.0 V , I0 = 0 ) All Types

VCKXSUS)

ICEO

ICEX

'cBO

'EBO

40
80
80

5.0
5.0
5.0

1.0
1.0
1.0
10
10

1.0
1.0
1.0

5.0

V

mA

mA

mA

mA

mA

ON CHARACTERISTICS (1)
DC Current Gain
(IC=1.0A,VCB = 2.0V) All Types
(lc=10A,Vel = 2.0V) 2N5303
(I£=15A,VCB = 2.0V) 2N5301.2N5302
(IC = 20A,VCB = 4.0V) 2N5303
( lc = 30 A, Vcs = 4.0 V ) 2N5301 ,2N53O2

Collector-Emitter Saturation Voltage
(IC = 10A, l,= 1.0 A) 2N5301.2N5302

2N5303
(IC = 1SA, I, = 1.5 A) 2N5303
(IC = 20A, IB = 2.0A) 2N5301.2N5302
( lc = 20 A, IB = 4.0 A ) 2N5303
{IC = 30A,I, = 6.0A) 2NS301.2N5302

' Base-Emitter Saturation Voltage
(IC=10A,IB=1.0A) All Types
( le=15A, IB=1.5A) 2N5301,2N5302

2N5303
( lc = 20 A, IB = 2.0 A ) 2N5301 .2N5302
( lc = 20 A, I. = 4.0 A ) 2N5303

Base-Emitter On Voltage
(lc= 10A)VCi = 2.0V) 2N5303
( lc = 15 A, VC1 = 2.0 V ) 2N5301 ,2N5302
(le = 20A, VCE = 4.0V) 2N5303
( lc = 30 A, VC|[ = 4.0 V ) 2N5301 ,2N5302

hre

VCE,».)

VBE<»,,

VBE(on)

40

15
15
5.0
5.0

60
60

0.75
1.0
1.5
2.0
2.0
3.0

1.7
1.8
2.0
2.5
2.5

1.5
1.7
2.5
3.0

V

V

V

(1) Pulse Test: Pulse width = 300 us , Duty Cycle £ 2.0%



2N5301.2N5302, 2N6303 NPN

ELECTRICAL CHARACTERISTICS ( Tc = 25°C unless otherwise noted )

Characteristic Symbol Mln Max Unit

DYNAMIC CHARACTERISTICS

Current • Gain -Bandwidth Product (2)
( lc = 1 .0 A, VCE = 10 V, f = 1 .0 MHz )

Small-Signal Current Gain

( lc = 1.0 A, VCB = 10 V, f = 1.0 KHz )

'T

"*

2.0

40

MHz

SWITCHING CHARACTERISTICS

Rise Time

Storage Time

Fall Time

VCC = 30V, IC=10,OA
!„=-!„ = 1.0 A
t,, = 0.1 ms
Duty Cycle S2.0%

*r

*.

t f

1.0

2.0

1.0

us

us

us

(1) Pulse Test Pulse width =300 us , Duty Cycle £ 2.0%
(2)fT = |h,.|"ft.rt

ACTIVE REGION SAFE OPERATING AREA (SOA)
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VCB . COLLECTOR EMITTER VOLTAGE (VOLTS)

There are two limitation on the power handling ability
of a transistor.averag* junction temperature and second
breakdown sate operating area curves indicate lc-VCE
limits of the transistor that must be observed for reliable
operation I.e., the transistor must not be subjected to
greater dissipation than curves indicate.

The data of SOA curve is base on Tjĵ ,=aoo "C;TC Is
variable depending on conditions, second breakdown
pulse limits are valid for duty cycles to 10% provided

TJ(pK)<2QO°C, At high case temperatures, thermal limita-
tion will reduce the power that can be handled to values
less than the limtations imposed by second breakdown.


