45E D

TOSHIBA TRANSISTOR

B 9097250 001774y 9 EETOSY

SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

TOSHIBA (DISCRETE/OPTO)

FOR GENERAL PURPOSE USE SWITCHING AMD AMPLIFIER

APPLICATIONS.

FEATURES:

. Low Leakage Current
IcEv=50nA(Max.), Ipgy=-50nA(Max.)
@ VCE=30V, VBE=-3V

. Excellent DC Current Gain Linearity

. Low Saturation Voltage

: VCE(sat)=0.3V(Max.) @ I¢=50mA, Ig=5mA

. Low Collector OQutput Capacitance
: Cob=4pF(Max.) @ Vcp=5V
. Complementary to 2N3906

2N3904
T31-2%
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JEDEC TO-92
EIAJ 8C-43
TOSHIBA 2-5F1F
MAXIMUM RATINGS (Ta=25°C) Weight : 0.21g
CHARACTERISTIC SYMBOL RATING UNIT
¥|Collector-Base Voltage VCBO 60 v
¥1Collector~Emitter Voltage VCEO 40 A
%|Emitter-Base Voltage VEBO 6 v
% |Collector Current Ic 200 mA
Base Current IB 50 mA
*|Collector Power Dissipation P 625 mW
(Ta=25°C) Derate Linearly 25°C ¢ 5.0 m/oC
# Collec:or Power Di§sipation . PC 1.5 W
(Tc=25°C) Derate Linearly 25°C 12 W/ °C
¥ | Gumetion 1o Ambient) Reh(3-a) 200 | cc/v
| Demmat et nhome |80 | o
#| Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55~ 150 °C

*In accordance with JEDEC registration data.
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45E D

TOSHIBA (DISCRETE/OPTO)

ELECTRICAL CHARACTERISTICS (Ta=25°C)

BR 9097250 0017745 O EETOSH

T-31-23

2N3904

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP MAX. | UNIT
*|[Collector Cut-off Current IcEv VCE=30V, Vpg=-3V - - 50 nA
#[Base Cut-off Current IREV VCcE=30V, Vpg=-3V - - =50 nA
*|Collector-Base =

Ereakdown Voltage V(BR)CBO | Ic=10sA, IE=0 60 - - v
¥[Collector-Emitter _ _
Ereakdown Voltage V(BR)CEO | lc=1mA, 1p=0 40 - - v
% [Emitter-Base _ _ _
Breakdown Voltage V(BR)EBO [ TE=10s4, Ic=0 6 v
hFE(1) Veg=1V, I¢=0.1mA 40 - -
hFrE(2) Vce=1lV, Ic=lmA 70 - -
*[DC Current Gain hrg(3) | Vce=1V, Ic=10mA 100 - 300
brg(4) | Vee=1V, Ic=50mA 60 - -
hre(5) | Vce=1V, I¢=100mA 30 - -
%lCollector-Emitter VCE(sat)l | Ic=10mA, Ip=1mA - - 0.2 v
iSaturation Voltage
8 VCE(sat)2 | 1c=50mA, Ip=5mA - - |o.3
ﬁ:Ease—Emitter VBE(sat)1 | Ic=10mA, Ip=1mA 0.65 - |0.85 v
aturation Voltage
& VBE(sat)2 | Ic=50mA, Ip=5mA - - Jo.95
" : Veg=20V, Ic=10mA _ -
%[Transition Frequency fr £2100MHz 300 MHz
#{Collector Output Capacitance Cob Vcp=5V, 1g=0, f=1MHz - - 4 pF
¥{Input Capacitance Cib VER=0.5V,Ic=0, f=1MHz - - 8 pF
#*Input Impedance hie 1.0 - 10 kQ
%Noltage Feedback Ratio hre VCE=10V, Ic=1mA 0.5 - 8 [x10-4
kaall—Signal Current Gain hfe f=1kHz 100 - 400
#%[Collector Output Admittance hge 1.0 - 40 S
VeE=5V, Ic=0.lmA
* - -
olse Figure NE Rg=1k0), £=10Hz~15.7kHz 3] B
10kQ) Vout
V. - -
Delay Time td in oo 3 %Cmm<4pp 35
PTVS g )
Rise Time ty asyd L0 Vee=aov - - 35
®Switching Time ty tr<lns, Du=2% ns
v —o Vour
Storage Time tseg inmgm $Ceorn1<4PF| - - 200
or equiv. L
204, _
Fall Time te 1°°".ﬁ__ o YecTaov - - 50
-2 1V. ty,te<lne, Du=2%

% In accordance

with JEDEC registration data.
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2N3904

TOSHIBA (DISCRETE/OPTO)
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