KEE SEMICONDUCTOR 2N3904U

TECHNICAL DATA EPITAXIAL PLANAR NPN TRANSISTOR

GENERAL PURPOSE APPLICATION.
SWITCHING APPLICATION.
E
M B M
FEATURES —— DIM | MILLIMETERS
‘ b | A 2.00+0.20
- Low Leakage Current . }J B 125%0.15
: Lepx=50nA(Max.), Iy =S0nA(Max.) | e N Ry
@V =30V, Vgg=3V. E 2.100.20
- Excellent DC Current Gain Linearity. f{ 0.15+8:?/5—0.06
- Low Saturation Voltage i 5 0;:3010
- Vepean=0.3V(Max.) @Ic=50mA, [z=5mA. o f { Lo 0.70
- Low Collector Output Capacitance in ) 1;4 (:)412011\(/)[11]3
- Coy=4pF(Max.) @Vp=5V. e
- Complementary to 2N3906U.
1. EMITTER
2. BASE
3. COLLECTOR
MAXIMUM RATING (Ta=250)
CHARACTERISTIC SYMBOL RATING UNIT USM
Collector-Base Voltage Vo 60 A\
Collector-Emitter Voltage Vcro 40 A%
Emitter-Base Voltage VEBo 6 Vv
Collector Current Ic 200 mA
Base Current I 50 mA Marking
Collector Power Dissipation Pc* 100 mwWw ’:! Lot No.
Junction Temperature T; 150 0 —
Storage Temperature Range Tyig -550 150 O Type Name ZC
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ELECTRICAL CHARACTERISTICS (Ta=250)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Collector Cut-off Current Icex V=30V, V=3V - - 50 nA
Base Cut-off Current IgL V=30V, Vgg=3V - - 50 nA
Collector-Base Breakdown Voltage Vercso | Ic=10pA, Ig=0 60 - - v
Collector-Emitter Breakdown Voltage * Ver)cEO I=1mA, Iz=0 40 - - \Y4
Emitter-Base Breakdown Voltage VBr)EBO Ig=10pA, 1c=0 6.0 - - \Y
hpg(1) V=1V, 1c=0.1mA 40 - -
hFE(Z) VCE:1V’ ICZImA 70 - -
DC Current Gain * hpg(3) V=1V, Ic=10mA 100 - 300
hFE(4) VCE=1V’ ICZSOmA 60 - -
hFE(S) VCE:1V7 ICZIOOmA 30 - -
VCE(sat)l lC=10mA, lelmA - - 0.2
Collector-Emitter Saturation Voltage = * v
VCE(sat)Z ICZSOmA, IBZSmA - - 03
ViEgay! Ic=10mA, Tz=1mA 0.65 - 0.85
Base-Emitter Saturation Voltage * A"
VBE(sat)z IC=50mA, IB=5mA - - 0.95
Transition Frequency fr V=20V, 1c=10mA; f=100MHz 300 - - MHz
Collector Output Capacitance Cob V=5V, =0,/ f=1MHz - - 4.0 pF
Input Capacitance Cip Vge=0:5V, 1-=0, =IMHz - - 8.0 pF
Input Impedance h;e 1.0 - 10 kQ
Voltage Feedback Ratio h,. 0.5 - 8.0 x10*
VCEZI OV, Ic=lmA, f=1kHz
Small-Signal Current Gain h¢, 100 - 400
Collector Output Admittance hye 1.0 - 40 MQ
V=5V, 1c=0.1mA Rg=1kQ ,
Noise Figure NF cF N g - - 5.0 dB
f=10HzO 15.7kHz
VO\][
Delay Time tg L - - 35
in ':' € Total< 4pF
300ns mmn
Rise Time t, lO-"ﬂ Vee =30V - - 35
05vId T TEEG 4 < 1ns, Du=2%
Switching Time nS
voul
Storage Time tstg . - - 200
Vin v FC T
~ otal< 4pF
IN916 o
or equiv. mn
20us Vee=3.0V
Fall Time te ooy = « ) ] 50
9.1V _—',Tl_—' (t)r,tf< Ins, Du=2%
* Pulse Test : Pulse WidthJ 300uS, Duty Cycle 2%.
2008. 8. 29 Revision No : 3 KELC 2/4



2N3904U

Ic - Ve hre - Ic
100 5 1k
COMMON EMITTER 1192 COMMON EMITTER
s 108 2 500 Ver 71V
Tasyse
z a=25°C 1 = 30 LIS C
E = z T T
~ T — | 06 < | Ta=25°C
S —05 _ 3 Em———— T —
= 7 T — = Ta=-55°C h
Z 60 — 04 g 100
: 7 — :
o 0 V — 1 T T | g 30 \\
o
e 02
: 14
= // 10
8 20 / Ig =0.1mA 0.1 0.3 1 3 10 30 100 300
] COLLECTOR CURRENT I¢c (mA)
0
0 1 2 3 4
COLLECTOR-EMITTER VOLTAGE V(g (V)
Vegsay - Ic
Z 1 &=
S - COMMON EMITTER
EA 05 |- lc/1s=10
S
2 03 /
Sz >
/L A
| 97
SRR =— Ta125°C |
— | —~ 111
S8 TTT1T]
i =005 Ta=25°C
Ta=:55°C
S8 003 g
Q>
s3]
—
—_
S ool
0.1 03 1 3 10 30 100 300
COLLECTOR CURRENT I~ (mA)
Le - Vg
200
| COMMON EMITTER / /
—_ VcEg =1V // / Vv 1
< BE(sat) - 1C
£ 160
[ o
< COMMON EMITTER
= / / Z s 1o /g =10
Z 120 B~
2 / <2z 3
.
] B o
3 E
S | s 2
o o £ Ta=-55°C I
B @u?:/ él—ﬂ ! IEEE ——g
A oy 52 o5
= I Se 7 = Ta=25°C
s W S92 03
© / / @S : Ta=125°C
<
// =
0 0.1
0 0.4 0.8 1.2 1.6 0.1 0.3 1 3 10 30 100 300
BASE-EMITTER VOLTAGE VBg (V) COLLECTOR CURRENT I¢ (mA)
2008. 8.29 Revision No : 3 KELC 3/4



2N3904U

o Vee - Is Cob - Ve » Cib - VEB
= 1.0 50
>8 ] [ s f=1MHz
e 5 < £ —_— 30 Ta=25°C
O 0.8 < E H- 2 S o =
= E = S \ S ge
S ] I ] o
&) &) &) O 2
o 0.6 - [ 4\ = go 10
24 \ \ E)J — Cib
: \ : e
= 0.4 ﬁ 3 ——t —
E g Cob ™1
S 02 febeT i z ]
= )
Q | EMITTER = T~ !
= Ta=25°C
8 0 L L 0.5
@] 0.001 0.01 0.1 1 10 0.1 0.3 1 3 10 30
BASE CURRENT Ig (mA) REVERSE VOLTAGE Vg (V)
VeB (V)

2008. 8. 29 Revision No : 3 KELC 4/4



