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TYPES 2N5003, 2N5005, 2N5151, 2N5153
P-N-P SILICON POWER TRANSISTORS

*mechanical data

HIGH-FREQUENCY POWER TRANSISTORS WITH
COMPUTER-DESIGNED ISOTHERMAL GEOMETRY

For Complementary Use With 2N5002, 2N5004, 2N5152, 2N5154
15 mJ Reverse Energy Rating with Ig = 10 A and 4 V Reverse Bias

2N5003, 2N5005

ALL TERMINALS ARE INSULATED FROM THE CASE
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ALL JEDEC TO-59 DIMENSIONS AND NOTES ARE APPLICABLE

NOTES: A. Within this dimension, case diamater may vary,
8. Position of terminals with raspect to the hexagon is not controlled.
C. The case temperature may ba measured anywhere on the seating plane within
0.125 inch of the stud.
D. All dimensions are in inchas unless otherwise specified.

2N5151, 2N5153 THE COLLECTOR 1S IN ELECTRICAL CONTACT WITH THE CASE
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ALL JEDEC TO-39 DIMENSIONS AND NOTES ARE AFPLICABLE

absolute maximum ratings at 25°C case temperature (unless otherwise noted)

Collector-Base Voltage e

Collector-Emitter Voitage (See Note 1)

Emitter-Base Voltage

Continuous Collector Current

Peak Collector Current {See Note 2)

Continuous Base Current

Safe Operating Areas . . . . . . . . . . . . . . . ...

Continuous Device Dissipation at 50°C Case Temperature {See Note 3) .
Continuous Device Dissipation at 100°C Case Temperature (See Note 3) . . . . .
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 4)
Unclamped Inductive Load Energy {See Note 5)

Operating Collector Junction Temperature Range

Storage Temperature Range . . . . . . . . . . . . . . .

Lead or Terminal Temperature 1/8 Inch from Case for 60 Seconds

NOTES: This value applies when the base-emitter diode is open-circuited.

This value applies for tw < 8.3 ms, duty cycle € 1%.

Derate linearly to 200°C free-air temperature at the rate of 5.7 mw/°C.

2N5003 2N5151

2N5005 2N5153
«— 100 V*—s
*«—— 80V —s
«— 55V —=»

-5 A" -5 A"
-10A* —10A
-2A" -25A7

See Figures 7" and 8

50w* mnows
33.3W 6.7 W
TwW*

~——15m] ——=
—65°C 10 200°C*
—65°C 1o 200°C*

«+——300°C*—

1.

2. K

3. For operation above {or below) 50 C case temperature, refer to Dissipation Derating Curves, Figures 9 and 10.
4.

5.

This rating is based on the capability of the transistors to operate safely in the unclamped inductive load circuit of Section 3.2 of
the forthcoming JEDEC publication Suggested Standards ov Power Transistorst. L =0.3mH, Aggy = 10 {2, Rgga = 1002,

Vgey =10V, Vgea =4 V, R =0.19Q, Vec =10V, Igy = 10 A. Energy = 2L /2.

“JEDEC registered data. This data sheat contains all applicable registered data in effect at the time of publication.

T This circuit appears on page 5-1 of this data book,
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TYPES 2N5003, 2N5005, 2N5151, 2N5153
P-N-P SILICON POWER TRANSISTORS

*electrical characteristics at 25°C case temperature (unless otherwise noted)

2N5003 2N5005
PARAMETER TEST CONDITIONS 2N5151 2N5153 |UNIT
MIN MAX |[MIN MAX
V(gRicgo CoectorEmitter Ig==100mA, Ig=0, See Note 6| —80 -80 v
Breakdown Voltage
ICEOQ Collector Cutoff Current VCg=-40V, I1g~=0 —50 —50( uA
IcES Collector Cutoff Current Vce= 60V, Vge =0 il il s
Vee = 100V, Vgg =0 —1 —1| mA
ICEV Collector Cutoff Current Vce=-60V, Vgg=2V, Tg=150C —500 —500| uA
IEBO Emitter Cutoff Current Veg~ 4V. 1c-0 - L
Veg=-55V, Ic=0 —1 —1| ma
VCg=-5V, Igc=~50mA 20 50
hEE Static Forward Current Veg=-5V, Ic=-25A See Notes 30 90] 70 200
Transfer Ratio VCE=-5V. “lg=-5A 6and 7 20 40
Veg=-5V, Ic=-25A, Tc=-55C 15 35
ig=—-280mA, Ic=-25A —1.45 —1.45
See Notes
VBE Base-Emitter Voltage Ip=-500mA, Ic=-5A 6 and 7 —2.2 -22| V
Veg=-5V. Ic=-25A —1.45 —1.45
Collector-E mitter Ig=—-250mA, Igc=-25A See Notes —-0.75 —-0.75
VCE(sat)  geyration Voltage Ig = —500mA, o= 5A Gand 7 s ey
Small-Signal
hte :2::::::::::’ VCE=-BV. Ig=—01A, f=1kHz 20 50
Transfer Ratio
Smali-Signal
el :::':r:";u'::: VeE=-5V, Ic=-05A, f=20MHz 3 35
Transfer Ratio
Common-Base
Cobo Open-Circuit Veg=—10V, Ig=0, f=1MHz 250 250| pF
Output Capacitance
NOTES: 6. These parameters must be measured using pulse techniques. t,, = 300 us, duty cycle < 1%.

7. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located within 0.125

inch from the device body.

*JEDEC registered data

thermal characteristics

2N5003 2N5151
PARAMETER 2N5005 2N5153  [UNIT
MAX MAX
Rgic Junction-to-Case Thermal Resistance 3 15 °C/W
switching characteristics at 25°C case temperature
ALL TYPES

PARAMETER TEST CONDITIONSt — UNIT

ton TurnOn Time Ic=-5A, Ig(1) = =500 mA, Ig(2) = 500 mA, 05
S

toff TurnOff Time VBE(of) =37V, R_-60, See Figure 1 13 #

TVoltaga and current values shown are nominal; exact values vary slightly with transistor parameters.
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TYPES 2N5003, 2N5005, 2N5151, 2N5153
P-N-P SILICON POWER TRANSISTORS

PARAMETER MEASUREMENT INFORMATION

INPUT
IN912 ;O MONITOR
) ouTeuT
\Z
Rpgt = MONITOR
INGT28
INg14 wn ot
DGl A s S
RN\ AN INPUT ""_X_l
1Ng14 1N91a Vo= —413V- -1 90%
on . |
3} Rpgz = AL=6R : N
270 pF 0N ‘onl»«l e tatte
90% '
o0 1 uf ouTtPUT IF_L
arv |- ] - 0%
l Svee -0V
vegr = 43V ¥
ADJUST FOR
Von = —41 3V AT =
INPUT MONITOR
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Vgap is a 30-V pulse (from 0 V} into a 50-£2 termination.
B. The Vgen waveform is supplied by a generator with the following characteristics: 1, < 16 ns, t¢ < 15 ns, Zg,¢ = 50 2, ¢, = 20 us,
duty cycle € 2%.
C. Waveforms are manitored on an oscilloscope with the following characteristics: t, < 15 ns, R, > 10 MQ), Cj, < 11.5 pF.
D. Resistors must be noninductive types.
E. The d-c power supplies may requira additianal bypassing in order to minimize ringing.

FIGURE 1
2N6003, INE15T 2N5006 and ZNE153
STATIC FORWARD CURRENT TRANSFER RATIO STATIC FORWARD CURRENT TRANSFER RATIO
- M
COLLECTOR CURRENT COLLECTOR CURRENT
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Eoof Vee=-5V U‘ 1] Ml £ 0| vee ] 1[H i |
See Notes 6 and 7 l | l ' l 5 i
o o AR T L i See Notes 6 ana 7
—0.01 -0.04 -0.1 04 -1 —-4  —10 Q0.0 —0.04 —0.1 04 —1 -4 10
1c—Collactor Current—A I —CoMtectar Current—A
FIGURE 2 FIGURE 3
COMMON B, L
BASE EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE o ON-BASE OPEN CIRC:':W QUTPUT CAPACITANCE
“ - .
CASE TEMPERATURE CASE TEMPERATURE CGLLECTOR-BASE VOLTAGE
-16 500
T T 7 . J N D S i T 7
VCE=-5V . [ [1g=0saic-—5al 250 £
~14 | See Notes 6 and 7 Fo2 T | =1 bz
g . - i ! J N 400 Te=25°C |
o2 4 § a7 —1— IB=-»O.25A,vc-725Ai L 350
~ ™t~ ., 5 A 5 . > s e e —— myu 2
(T 5 1 y— ]
-t ] 2 04 — ‘ ;2
M~ [~ v lg= 0TA Ic=~14
— s 2
Yy W= Ig- =254 T — & 0 | i
. E el 2
™ H 3 200
o5 - T ot E
Ic--14 § -oor g 150
04 3 Ig = ~10MA,I¢ = - 100 mA H
es 01 A T 004 hd
1 Lz 1 T 100
02 & 002 T 50
L—[ k4 Sen Notes 6 and 7 ,
o -0.0v - 2
-75 =50 -25 0 25 50 76 100 125 150 176 -7 -50 -25 0 25 50 75 100 125 150 175 -1 -2 -4 T 10 -20 —40
Te—Case Temparatura~°C Tc~Cate Temperature-*C Vg ~Coliector-Base Vaitage -
FIGURE 4 FIGURE & FIGURE 6

NOTES: 6. These parameters must be measured using pulse techniques. t,, = 300 us, duty cycle < 1%.
7. Thess parameters ars measured with voitage-sensing contacts separate from the current-carrying contects and located within
0.125 inch from the device body,
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TYPES 2N5003, 2N5005, 2N5151, 2N5153
P-N-P SILICON POWER TRANSISTORS

MAXIMUM SAFE OPERATING AREAS

MAXIMUM COLLECTOR CURRENT
vs
COLLECTOR-EMITTER VOLTAGE

ic—Maximum Collector Current—A

-10
-7

-4

0.1

-10
-7 D-C Operation]
T <25°C
< -4 = c
L =
s 2 q
3 - T 2N
5 -0.7 e ~
t" 2
2 -04 7k \
'6 .
3 02 2 VBOQE, 2N5005=-’ PN \
E 2N5151, 2N5153 1/
E -0.1
x —0.07 X
=
_L]_J -0.04 X
~0.02
E —0.01
-4 ~7 =10 -20 —-40 -70 -100
Vee—Collector-Emitter Voltage—V
FIGURE 7
NOTES: 8. Above these points the safe operating areas have not been defined.

MAXIMUM COLLECTOR CURRENT
vs

UNCLAMPED INDUCTIVE LOAD

T

Vee =10V

Reg2 =100 Q

Tc=25°C 1
See Note 9

M

A v

| — Vgp2=4V

ANEED
See Note 8

02 04 07 1 2 4 7 10

t—Unclamped Inductive Load—mH
FIGURE 8

9. These curves are based on the capabitity of the transistors to operate safaly in the unclamped inductive Ioad circuit of Section 3.2
of the forthcoming JEDEC publication Suggested Standards on Power Transistors.t Rggq =10-Vggy/lc, Vggi =10V,
Ry = 0.1 Q. Energy ~ ICQL/2.

tThis circuit appears on page 5-1 of this data book,

THERMAL INFORMATION

2N5003, 2N5005
DISSIPATION DERATING CURVE
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Te—Case Temperature—°C

FIGURE 9

Py —Maximum Continuous Device Dissipation—W

2N5151, 2N5153
DISSIPATION DERATING CURVE
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Tc—Case Temperature—°C

FIGURE 10
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IN ORDER YO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



