MMBT3904

NPN Silicon General Purpose Transistor

for switching and amplifier applications.

Absolute Maximum Ratings (T, = 25 °C)

nid

1.Base 2. Emitter 3. Collector
SOT-23 Plastic Package

Subsidiary of Sino-Tech International (BVI) Limited

Parameter Symbol Value Unit
Collector Base Voltage Veeo 60 \
Collector Emitter Voltage Vceo 40 \%
Emitter Base Voltage Vego 6 V
Collector Current Ic 200 mA
Power Dissipation Piot 350 mw
Junction Temperature T 150 °C
Storage Temperature Range st - 5510 + 150 °C
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MMBT3904

Characteristics at T,= 25 °C

Parameter Symbol Min. Max. Unit

DC Current Gain

atVee=1V, Ic=0.1 mA hFE 40 - -

atVee=1V,Ic=1mA hFE 70 - -

atVee=1V, lIc=10 mA hFE 100 300 -

atVee=1V, Ic=50 mA hFE 60 - -

atVee=1V, Ic =100 mA hFE 30 - -
Collector Base Cutoff Current

atVeg =30V Iceo - 50 nA
Emitter Base Cutoff Current

atVeg= 6V leeo - 50 nA
Collector Base Breakdown Voltage

atlc=10 pA Viericeo 60 i v
Collector Emitter Breakdown Voltage

atle= 1 mA 9 V(er)ceo 40 - V
Emitter Base Breakdown Voltage Vv 6 \ Vv

at le= 10 pA (BR)EBO
Collector Emitter Saturation Voltage

atlc=10mA, lg=1 mA Ve (sar) - 0.2 V

atlc=50 mA, Ig=5 mA VeEsay - 0.3 v
Base Emitter Saturation Voltage

atlc= 10 mA, lg=1mA VBE(sat) 0.65 0.85 \Y

at IC =50 mA, IB =5 mA VBE(sat) - 0.95 Vv
Current Gain Bandwidth Product

atVee = 20 V, Ic= 10 mA, f = 100 MHz i 300 - MHz
Collector Output Capacitance c i 4 =

atVes=5V, =0, f= 1 MHz ob P
Delay Time

at Vee=3 V,\Vge= 0.5 V, Ic =10 mADlg, = 1 mA a ) 35 ns
Rise Time t i 35 ns

atVee=3 V, Vge=0.5V, Ic=10mA, lg1=1 mA '
Storage Time

at Vee =3V, o= 10 MAAE: = -ls, = 1 MA s - 200 ns
Fall Fime

atVee=3 Vi le= 10 MA, Ig; = -lsp= 1 MA tf - 50 ns
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MMBT3904

Typical Pulsed Current Gain

Collector-Emitter Saturation

=
z vs Collector Current o Voltage vs Collector Current
O 500 g T
e CTTTI] 5 ]
T Vg =3V o015 =10
o L] © /
G 125 °Q T E 125 °C i
n 300 =
H 25 °C. \ Z o1 vl
2 200 s £ w A
[ N E \:::::n..____- 25°C g
d ; L] il 0.05 St ST MR
g 100 —-40°C - R K
o [ 3 4oee LU
o 11 L I L1l
[ 1 10 100 g 01 1 10 100
< I -COLLECTOR CURRENT (mA) ® Ic - COLLECTOR CURRENT (mA)
Base-Emitter Saturation Base-Emitter ON Voltage vs
Voltage vs Collector Current s Collector Current
s W
w [ TTIT ) T 11
g 1f—Bp=m M B V=5V s
5 [ 111 ° [ 1] ARy
<] ! = e >08 L s
> |t | AT = | e -40°C |
@ 0.8 [— -40°C == = y o 25 °c T
E —_— ‘-‘_—-' ”,4 m -__'____-——' '—’l
E L 25°C A gose — i
g o b=rTT E L
E 06 LFA z aR 125 °¢
% et T 135 oC 1t 0.4 jeme=r—]
-l ]
Y 04 b= F
g Zo0.2
= 01 1 10 100 4 01 1 10 100
I¢ - COLLECTOR CURRENT (mA) l¢ - COLLECTOR CURRENT (mA)
Collector-Cutoff Current Capacitance vs
vs Ambient Temperature Reverse Bias Voltage
3 10 T T TTTI
£ f=1.0 MHz
v
z -
L g
] g 4
(14 I R 2
g E 3 e 1
w £ Iy
j g 2 M ¢
\
8 ] \-..._‘__‘_ obo
A | ‘
- 1
25 50 75 100 125 150 01 ] 10 100
T, - AMBIENT TEMPERATURE (C) REVERSE BIAS VOLTAGE (V]
Ie — Vi
200 P.T,
€ | COMMON EMITTER / I
L Veg=1v l / 00
g []l]
) /]
Z 120 ~
= / S 300 | -
5 g of [ 2
nf = ]
g el & £ 200 ™
= L i N
13 KK wl 4 I N .
5 40 = & 100
: I ~
ay
0 o
0 0.4 0.8 1.2 1.6 (4] 25 a0 5 100 125 150
Ambient temperature Tal°C]
BASE-EMITTER VOLTAGE Vgg (V)

SEMTECH ELECTRONICS LTD.

Subsidiary of Sino-Tech International (BVI) Limited

0 0DY]|MooDy MOODY 3 \
INTERMATIONAL] [ MTERREToR SGS

ISO/TS 16949 : 2009 1SO14001 : 2004 1SO 9001 : 2008 BS-OHSAS 18001 :2007 |ECQ QC 090000
Certificate No. 05103 Certlficate No. 7116  Certificate No. 0506098 Certificate No. 7116  Cerffais No PRCHSPM-1483

Dated : 27/05/2010 Rev: 02






