971

TYPES 2N4002, 2N4003
N-P-N EPITAXIAL PLANAR SILICON POWER TRANSISTORS

FOR POWER-AMPLIFIER AND HIGH-SPEED -SWITCHING APPLICATIONS

30-A Rated Continuous Collector Current
100 Watts at 100°C Case Temperature
Maximum V cgisqryof 1.2 V at 30 A
Maximum Vgg of 1.8 V ot 30 A
Maximum t,, of 1.s at 15 A

*mechanical data

THE COLLECTOR 1S IN ELECTRICAL CONTACT WITH THE CASE

e et
© 105 MAX - pa— ‘ oova

51036 UNF2A | ,

omie

ALL JEDEC TO-63 DIMENSIONS
AND NOTES ARE APPLICABLE

[ o,

CASE TEMPERATURE MEA-
SUREMENT POINT IS UN-
DERSIDE OF FLAT SURFACE
WITHIN 0.125" FROM STUD

ALL DIMENSIONS ARE IN INCHES

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

Collector-Base Valtage

Collector-Emitter Voltage (See Note 1)

Emitter-Base Voltage e

Continuous Collector Current .

Peak Collector Current (See Note 2)

Continuous Base Current

Continsous Emitter Current

Safe Operating Region at (or below) 100°C Cuse Temperaiure .

Continuous Device Dissipation at (or below) 100°C Case Temperature (See Note 3)
Continuous Device Dissipation at (or below) 25°C Free-Air Temperature (See Note 4) .
Operating Collector Junction Temperature Range .

Storage Temperature Range . .

Terminal Temperature s inch from Cuse for 10 Seconds

NOTES: 1. These volues apply when the base-emitter diode is open-circuited.
2. This value applies for 1, < 0.3ms, duty cyela << 10%.
3. Derate finearly fo 200°C case temperature at the rate of 1 W/ deg.
4. Derote linearly to 200°C free-air tempercture af the rate of 22.9 mW/deg.

*Indicates JEDEC ragistered doto.
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TYPES 2N4002, 2N4003
N-P-N EPITAXIAL PLANAR SILICON POWER TRANSISTORS

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

2N4002 2N4003
PARAMETER TEST CONDITIONS MIN MAX|MIN MAX UNIT|
Vimyceo Collector-Emitter Breakdown Voltage | Ic = 30mA, |y = 0,  See Note § 80 100 v
Yee = 40V, =10 2
lego  Collector Cutaff Current Yee =30V, ,=0 2 mh
Yee =90V, Ve =0 1
Vee =110V, ¥pie = 0 1
lces  Collector Cutoff Current Ve =90V, Ve =0, To=150°C 7 mA
Veg = 110V, Ve = 0, Te = 150°C 2
. Vs = 5V, Ic =0 100 100 ’.LA
E
leso mitter Cutoff Current T L — 50 0 mh
h Static Forward Current Vee =4V, Ic =304, See Notes5and 6 | 10 10
FE Transfer Ratio Ve =4V, Ic = 15A, See Notes Sand 6 | 20 80| 20 80
Ve Base-Emitter Voltoge Vee = 4Y, Ic = 30A, See Notes 5 ond 6 18 18 ¥
Vgt  Collector-Emitter Saturation Voltage | 1; = 4 A, Ic = 30 A, See Notes 5 and 6 1.2 1.2 v
Small-Signal Common-Emitter _ _ _
hre Forward Current Trensfer Ratio Vee =4V, Ic=1A {=1kk 3 - 30
Smati-Signal Common-Emitter _ _ _
Ihee] Forward Current Transfer Ratio Voe = 10V, lc =TA, =10 Mh: 3 3
NOTES: 5. These p must be using puise qees. 1, = 300 ps, duty cycle < 2.
6. These paramsters are measured with voltage-sensing contacts ssparate from the current-carrying contacls.
*thermal characteristics
PARAMEYER MAX UNIT
@,.c  Junction-to-Case Thermal Resistance 1 deg/W
6, Junction-to-Free-Air Thermal Resistance 437 deg/W

*Indicates JEDEC registered data.
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TYPES 2N4002, 2N4003
N-P-N EPITAXIAL PLANAR SILICON POWER TRANSISTORS

*switching characteristics at 25°C case temperature

PARAMETER TEST CONDITIONST MAX UNIT
te, Tum-On Time le = 154, 'q|| =15 A:'I(z] = —1.54, 1 s
Torr Turn-Off Time Vejom =2V, R =30, SeeFigura 1 3 s

TVYoltage ond current values shown are neminal; axac) valuss vary slightly with transistor parameters.

*PARAMETER MEASUREMENT INFORMATION

10 uF
0pu 510 2N4003 . 10
INPUT lg monitor 4
Adjust X b QW
ovf‘n’::alitude 56 Q 1kQ AAA-S
of input <
pulse L gte
for Igy =1.5 A - = =
=2V Ves
Adjust for +
lgg2,= ~1.5AF

+10 Vo 2N4002

———@ ouTPuT
or

%
POINT “A*

QUTPUT

90%
VOLTAGE WAVEFORMS

FIGURE 1

@POINT "AM

NOTES: o. The input waveform at point A" hos the following charecteristics: 1. < 100 ns, 1 < 100 ns, = 20 ps, duty cyele < 0.2%.
b. Wavefarms are monitored on on oscilloscope with the Following choracteristics: 1, < S ns, R, > | MQ, G < 5 pF,
<. Resistors must be nominductive types.

d. The d-c powsr suppliss may require od

in order lo ringing.

*Indicates JEDEC registered dola.
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TYPES 2N4002, 2N4003

N-P-N EPITAXIAL PLANAR SILICON POWER TRANSISTORS
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TYPICAL CHARACTERISTICS

STATIC FORWARD CURRENT TRANSFER RATIO

VS

COLLECTOR CURRENT
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vs

CASE TEMPERATURE

1.4
See Notes 5 ond 6
b = 3A, 1c = 0A =

1.2 1 I T 1
> g = 1.5A,1c = 15A
|
- N |

M—

£ Iy = 30 mA, lc = 300 mA ———
>

0.8
E’ \\
& ™~
1 0.6 \\
3 ~1—1
)

0.4
2

0.2

0
=75 =50 -25 0 25 50 75 100 125 150

Tc — Case Temperature — °C

FIGURE 3

FIGURE 2
COLLECTOR-EMITTER SATURATION VOLTAGE
Vs
. CASE TEMPERATURE

> ! ! ! See Notes 5 (I:nd 6
' \h;\=3A,|c=3OA -
o2

hd |
i — —

§ 0.7

5 lg =15A, Ic = 15A

S 04 S <

3

5 0.2

g

oo

5

3 0.07 — 1

S 0.04

“I’ fg = 30mA, I = 300 mA

=0,02

2

> 0.01 L

=75 =50 -25 0 25 50

75 100 125 150

Te — Case Temperature — °C

FIGURE 4

NOTES: 5. These paramefers must be medsured using pulse techniques. lp = 300 us, duty cycle < 2%.

6. These p s ore with

it ing contacts separate from the current-carrying contacis.
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TYPES 2N4002, 2N4003
N-P-N EPITAXIAL PLANAR SILICON POWER TRANSISTORS

Noimalized Collector-Emitter Breakdown Voltage — Visgicer

TYPICAL CHARACTERISTICS
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BREAKDO:’:'N VOLTAGE AND QUTPUT CAPACITANCE
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FIGURE 5 FIGURE 6

NOTE 5: These parameters must be measured using pulse technigues. o = 300 ps, duty cycle < 2%.

MAXIMUM SAFE OPERATING REGION

100 ~—
70| tp = 1 m,d =05 (50°) anis Te < 100°C3
tp = 0.3ms, d = 0.1(10%) 5 1

40
XX xrxI1 | o
< }
<« 2 N Y |
! 0 ™ \)/ \
§ 7 0-C Opesation3 —
5 L Wi W
4 n A Wi ]
5 A )
kY
2 2
3 MAX Vegg (2N4002) Py
, 1 I MAX Veeg (2N4003)
v 07 : ¥
0.4 | NN
0.2 it
0.1 1 | .

1
1 2 4 710 20 40 70100 200 400 700 1000

Vcg — Collector-Emitter Voltage — V

FIGURE 7
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TYPES 2N4002, 2N4003
N-P-N EPITAXIAL PLANAR SILICON POWER TRANSISTORS

THERMAL INFORMATION

CASE TEMPERATURE
DISSIPATION DERATING CURVE

PEAK -POWER COEFFICIENT CURVE

5-144
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FIGURE 8 FIGURE 9
SYMBOL DEFINITION Equation No. 1 — Appl d-¢ pewet dlssipati
sYmoL| DEFINITION VALUE | UNIT Beat sink vsed.
Priavg) | Average Power Dissipation w R _ TJ[WI_TA for 100°¢ < Tg < M0°C,
Primay) | Mook Powar Dissipation L] Tavgl B1c + Bcais + Busa osinFigue 8
8. Junction-to-Free-Air Thermal Reslstance a7 dag/W
bi.c Junction-te-Cese Thermal Resistance 1 deg/W Eq Ne. 2 — Applicatlon: d-c power dissipati
Oc.a Case-to-Free-Air Thermal Resistance 42.7 dog/W oo heat sink ;“d' .
Bc.s | Case-to-Haot-Sink Themal R doa/W Mgt = _’('-"aﬂl—‘-hr 50 <1, < MOC
Ops.a | Heot-Sink-to-Fres-Air Thermal Resistance deg/W A
0,
Ta Fros-Air Temperature C Equation o, 3 — Paak power diss]
Te Case Temperature °C heat sink used.
T jlav ) | Average Junction Temparature < %0 °c , — Taimaxt = Ta for 100°C < Tn < 200°C
T S{mas) Peak Junction Temperaturs < 20 o Timad = g (Ocms + Bus.a) + X0 =e=
[ 4 Peak-Powsr Coefficient See Figure §
' Pulse Width ms Equation No. 4 — Prak power disslp
na heat sink used.
te Pulse Period ms TJlml!i -1,
= ° °
[d Duty-Cycle Ratio (1,/1,) S Sy e Y kel <1, < Mm%
Example — Find P"m", {design limit) Solution:
OPERATING CONDITIORS: From Figure 9, Penk-Power Coefficient
Gc.ns T Ons-a = 2.5 dog/W (From information supplied K == 0.1 and by use of equation Ne. 3
with heat sink.) . :
N — = Jimax) 7 "A
TJ(.W) {design fimit) = 200°C lﬂm) =
d{fcpus + + X4,
T, = 50°C Bc.us + Ous-a) s.c
4 = 10% ) Mg = —— P~ mw
1, =0ims 0125 + 0.(1)
PRINTED IN US A g7
Y1 cannot ossume ony responsibitity for any circuils shown
TEXAS lN ST RUM ENTS or represent that they agre free from patent infringement.
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TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE (HANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



