2N2904

2N2904A
PHILIPS INTERNATIONAL SkE D WM 711082k 0042620 580 EMEPHIN
~T37-17
SILICON PLANAR EPITAXIAL TRANSISTORIS L —

P-N-P transistors in TO-39 metal envelopes designed primarily for high-speed switching and driver
applications for industrial service.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) —VeBo max. 60 V
i 2N2904 -VCEQ max. 40 Vv

Collector-emitter voltage (open base) IN2904A —VGEQ mex. 60 V
Collector current (d.c.) —lc max. 600 mA
Total power dissipation up to Tgmp = 26 °C Ptot max. 06 W
Junction temperature T max. 200 °oC
D.C. current gain at T; = 25 °C

—lg=150mA; -Veg=10V hee 40 10 120
Transition frequency at f= 100 MHz

—lg=60mA; —Vcg=20V;T;=259C fr > 200 MHz
Storage time

—lcon = 150 mA; —1gon = IBoff = 15 MA g < 80 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39.
Collector connected to case.
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Maximum lead diameter is guaranteed only for 12,7 mm.

& Qualification approved to CECC 50 002-298
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2N2904

2N2904A

— PHILIPS INTERNATIONAL

RATINGS

S56E D) WM 711082k DD'-IE’I-:E]:

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)

Collector-emitter voltage {open base)
—lg <100 mA

Emitter-base voltage (open collector)
Collector current {(d.c.)

Total power dissipation
up to Tymp =26 °C

up to Tgaee = 26 °C
Storage temperature range
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air
From junction to case

2N2904
2N2904A

-VeBo
—VcEO
—VCEO
—VEBO
_|C

Piot
Ptot
Tstg
Tj

Rih j-a
Rth j-c

417 MEPHIN
-37~17
max. 60 V
max. a0 v
max. 60 V
max. 5V
max. 600 mA
max. 0,6 W
max. 30 W
—65 to +150 °C
max. 200 °C
= 292 K/W
= 58 K/W
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Silicon planar epitaxial transistors 2N2904

2N2904A
PHILIPS INTERNATIONAL SEE D MM 711082k 00O42L2e 353 EMEPHIN -

CHARACTERISTICS T-37-17

Tamb = 25 ©C unless otherwise specified :

Collector cut-off current 2N2904 |2N2904A
Ig=0;—-Vcg=560V —lcBO < 20 10 nA
Ig=0;—Vcg=50V; Tgmp = 150 °C -lcBo < 20 10 pA
+Vge=05V;—Vee=30V —lcEX < 50 50 nA

Base current
+VBg=056V; V=30V IBEX < 50 50 nA

Collector-base breakdown voltage
open emitter; —l¢c = 10 pA —V(BR)CBO > 60 60 Vv

Collector-emitter breakdown voltage *
open base; —lg = 10 mA ~V(BR)CEO > 40 60 V

Emitter-base breakdown voltage
open collector; —lg = 10 uA —V(BR)EBO > 5 5V

Saturation voltages *

_ ; _ —VCEsat < 04 04V
~lg =180 mA; —-1g = 16 mA VBEsat < 13 13 V
= = —V(CEsat < 16 16 V

I =500 mA; —Ig =50 mA ~VBEeat < 26 26 V

D.C. current gain
—lc=0,1mA; -Vcg=10V hgg > 20 40
~lg= 1TmA;~Vgg=10V hgg > 25 40
—lg=10mA; -Veg =10V hgg > 35 40
. . - % > 40 40

Ic=150 mA; -Vcg =10V hgg < 120 120
—Ig=b00mA; -V =10V * hgg > 20 40

Collector capacitance at f = 100 kHz -
Ig=1g=0;-Vegp=10V Ce < 8 pF

Emitter capacitance at f= 100 kHz
lg=1g=0;~Vgg=2V Ce < 30 pF

Transition frequency at f = 100 MHz
—lg=50mA; -V =20V * fr > 200 MHz

* Measured under pulse conditions to avoid excessive dissipation: tp < 300 us; § < 0,02.

August 1990 745



2N2904

] 2N2904A . LL_ S
— PHILIPS INTERNATIONAL S56E D W 711082k 0042k23 297 MPHIN
Turn-on time (see Fig. 2) . T=3 7-—;7? T
when switched to —lgopn = 150 mA; —lgop = 15 MA
delay time tg < 10 ns
rise time ty < 40 ns
turn-on time ton < 45 ns

-30V

—16V — 7282344

| 7
-—»tp<—

Fig. 2 Input waveform and test circuit for determining delay, rise and turn-on time.

Turn-off time (see Fig. 3)
when switched from —lggn = 160 mA; —Iggn = 16 mA
to cut-off with +lggsf = 16 mA

storage time tgz, < 80ns
turn-off time toff < 100 ns
+15V -6V
VO
0 v;
500
—-30V—
7282345

—>| tp I<—

4

Fig. 3 Input waveform and test circuit for determining storage, fall and turn-off time.

Pulse generator (see Figs 2 and 3) Oscilloscope (see Figs 2 and 3)

frequency f =1650Hz rise time t < 5 ns
pulse duration p = 200 ns input impedance Z; = 10 MQ
rise time tr < 2ns

output impedance Z5 = 50
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Silicon planar epitaxial transistors -37-17 - 2N2904
A\ 2N2904A

PHILIPS INTERNATIONAL S56E D W 711082k 004224 12 EEMPHIN
7282346
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- Fig. 4 Typical values; T = 25 OC.
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Fig. 5 Typical values; Tj = 25 OC,
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Fig.6 —VgE =5,0V; T =25 °C. Fig. 7 —VcE =5,0 V; Tj = 25 °C. -
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Fig.8 —Vce=5,0V;T;j=25 oC.
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Silicon planar epitaxial transistors 2N2904
2N2904A
- PHILIPS INTERNATIONAL S6E D M 711082k DOY42LRL TT9 EMPHIN
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Fig.9—VCE=5,0V;Tj=25°C. Fig. 10 —VCE=5,0V;T]-=25°C.
7282363
2N2904A I
|
20 I
|
~ig
{mA) typ
|
|
- |
10 /
/
/
l
/
0 L
0 0,56 1 1,6
—VBE(V)

Fig. 11 =Vgog=5,0V; Tj=25 ocC.
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