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MMBT3904W

NPN Silicon Epitaxial Planar Transistor
for switching and amplifier applications

Absolute Maximum Ratings (T,= 25 °C)

1.Base 2.Emitter 3.Collector
S0T-323 Plastic Package

Parameter Symbol Value Unit
Collector Base Voltage Veeo 60 A
Collector Emitter Voltage Veeo 40 v
Emitter Base Voltage Veeo 6 \
Collector Current I 200 mA
Total Power Dissipation Piot 200 mW
Junction Temperature T, 150 °C
Storage Temperature Range Ts -55 to +150 °C
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Characteristics at T,=25°C

Parameter Symbol Min. Max. Unit
DC Current Gain
atVee=1V, lIc=0.1mA hre 40 - -
atVee=1V, lc=1mA hee 70 - -
atVee=1V, Ic=10 mA hree 100 300 -
atVee=1V, Ic=50 mA hee 60 - -
at VCE= 1 V, IC =100 mA hFE 30 - -
Collector Base Voltage
atle=10 pA Veso 60 - v
Collector Emitter Voltage
atlo=1mA Veeo 40 - v
Emitter Base Voltage
atlg=10 pA VEso 6 - Y
Collector Emitter Cutoff Current
at VCB =30V ICES - 50 nA
Emitter Base Cutoff Current
atVegg=3V leso - 50 nA
Collector Emitter Saturation Voltage
at |c =10 mA, IB= 1 mA VCEtsat) - 0.2 \
lc=50 mA, lz=5 mA - 0.3
Base Emitter Saturation Voltage
atlc=10mA, lg=1 mA VBE[sat}- 0.65 0.85 V
lc=50 mA, las=5mA - 0.95
Transition Frequency
at Vge =20V, -l = 10 mA, f = 100 MHz fr 300 - MHz
Collector Output Capacitance
at Vg = 10 V, f = 100 KHz Cob - 4 PF
Emitter Input Capacitance
at Veg= 0.5V, f = 100 KHz Cio - 8 pF
Delay Time
at Vee =3 V, Vegoss = 0.5V, lo= 10 A, lg; = 1 mA td - 35 ns
Rise Time
at Voe = 3V, Vagors = 0.5V, Ic= 10 mA, lg; = 1 mA tr - 35 ns
Storage Time
atVee=3V, lc= 10 mA, lg; = -lg;= 1 mA tstg - 200 ns
Fall Time
atVec=3V, lc= 10 mA, lg; = -laz= 1 mA ff - 50 ns
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Fig.1 Grounded emitter output Fig.2 Collector-emitter saturation
characteristics voltage vs. collector current
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Fig.3 DC current gain vs. collector current (1)
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Figd4 DC current gain vs. collector current ( I1)
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Fig.10 Storage time vs. collector Fig 11 Falltime vs. collector Fig.12 Input/ output capacitance
current current vs, voltage

95 E. Jefryn Boulevard Deer Park. NY 11729 Tel: 631-595-1818 Fax: 631-595-1283



|EiU RG E Wi Surgecomponents corn MMBT3904W

g

=4

1 1 = 100
) ¥ ] R ==ccxi == == ey I
B [100MHz 200MH;] = is - i 1':2?0Hz|l
= N == =) 1 i
w N LT = b,
g 5 L~ g
ERL 3 H10
= 2 N 3 B ERRP.aF,
s I bl
] 2 o0 | Z ,‘h. 7 i
E | 1 = A H;
3 2 i i e
o 1.0 el O 1 [ =
S H — -~ Ta=26°C
: i 3 5 e
) + =
= D.;FIW 1/ z E 7 =t
M 4] ! =6,03 % 10
0.1 TLI f Tz E © o hos=6.68.5
01 1.0 0 0 g 10 10 100 0.1 0 0
COLLECTOR GURRENT : le {m&) s COLLECTOR CURRENT : |c {mé&) COLLECTOR GURRENT : le (ma)
Fig.13 Gain bandwidth product 8 Fig.14 Gain bandwidth product Fig.1& h paramster vs. collector current
ws. collector current
e ———— B —— = === e T = == == — e
3 1 T : = mCi - 21 Ok 5, ] Ves=51
g | 7 1 &g \ 2 g SN N T
T N, N N I
E et 7> | & N TN \gg& 9 & N %% \0‘\\
gwo I I ] | 7 i 1 §1u{ M < 54 10k x%z <
n% : ~ A o —
e e oA 5 g ™~
® I T T i t t 1 b Y ASAY: bl \ 3 N
& i} b 5 w b N
= 'O"% e s NN 5 b N N
o} [l I 1 i | & TKES “ & Tk Ry =3
x I —7 1 I | I 1 g — 'ld o n:’-_‘ - in Ty ="
=] S sy TR
=== L S5 S Giia ~
4 o o N = ; N
8 o1nl. 1 < N || T 100 SN [ [
TG 25 80 78 100 125 150 : T 0.0 o1
ANBIENT TEMPERATURE : Ta C) COLLECTOR CURRENT : e {mA) COLLECTOR CURRENT : ke ()
Fig.18 Moise characteristics (1) Fig.17 Moise characteristics (11 ) Fig.18 Noise characteristics ( 111 )
100k = E@ 1 Ta=26°C
= Vieg=5W
g ‘\ f=10Hz 10 \ lo=1 00pA
& N @ \\ Rs=10kn
=)
gwk\.\ N }i_%g . 8
= i =
= :
Y =
g NN z - N
® o ~
¥ Tkpeie ;E‘ﬁ g 4 N
= —" E=ETE =]
= L+ B =z -
ol HY ‘\ Y N
I
100 \f | T \ 0 [— =
0. T 1 0 ] o0 T Dk
COLLECTOR CURRENT - Iz {mA) FREQUENCY : f (Hz)
Fig.19 Moise characteristics {IV) Fig.20 MNoise vs. collector current

95 E. Jefryn Boulevard Deer Park, NY 11729 Tel: 631-595-1818 Fax: 631-595-1283



