MMBT3904

SEMICONDUCTOR
NPN EPITAXIAL SILICON TRANSISTOR

TECHNI CAL DATA

GENERAL PURPOSE TRANSISTOR

* Collector Dissipation: Pc=225mW Package:SOT-23
* Collector-Emitter Voltage :Vceo=40V
*
ABSOLUTE MAXIMUM RATINGS (Ta=25C unless otherwise specified)
Characteristic Symbol Rating Unit
Collector-Base Voltage Vcbo 60 \%
Collector-Emitter Voltage Vceo 40 v
Emitter-Base Voltage Vebo 6 v
Collector Current Ic 200 mA PIN: 1 2 3
Collector Dissipation Ta=25C* Pp 225 mwW STYLE
Junction Temperature Tj 150 T NO.1 B E c
Storage Temperature Tstg -55-150 T

ELECTRICAL CHARACTERISTICS (Ta=25C unless otherwise specified)

Characteristic Symbol | Min | Typ Max Unit Test Conditions
Collector-Base Breakdown Voltage BVcbo 60 \4 Ic=10uA Ie=0
Collector-Emitter Breakdown Voltage# BVceo 40 V | Ie=ImA Ib=0
Emitter-Base Breakdown Voltage BVebo 6 V | Ie=10uA Ic=0
Emitter-Base Cutoff Current Iebo 100 nA | Veb=3V Ile=0
DC Current Gain Hfel 100 300 Vce=1V Ic=10mA
DC Current Gain Hfe2 30 Vce=1V Ic=100mA
Collector-Emitter Saturation Voltage Vce(sat) 0.2 \% Ic=10mA Ib=1mA
Collector-Emitter Saturation Voltage Vce(sat) 0.3 \% Ic=50mA Ib=5mA
Base-Emitter Saturation Voltage Vbe(sat) 0.85 \% Ic=10mA Ib=1mA
Base-Emitter Saturation Voltage Vbe(sat) 0.95 \% Ic=50mA Ib=5mA

(Output Capacitance Cobo 4.0 PF | Vce=5.0V le=0 f=1.0MHz

Input Capacitance Cibo 8.0 PF | Vce=0.5V le=0 f=1.0MHz

Current Gain-Bandwidth Product fr 300 MHz }icle()z()lz\/?gz fe=10mA

Noise Figure NF 50 | dB Kscjﬁ)‘{(‘g ;i?oolgﬁédc
Delay Time ta 35 ns | (VCC=3.0 Vdc, VEB(off) = - 0.5 Vdc
Rise Time & 35 ns | 1C=10mAde, IB1=1.0mAdc)
Storage Time ts 200 ns | (VCC=3.0Vde, IC =10 mAdc
Fall Time tr 50 ns | IB1=1B2=10mAdc)

* Total Device Dissipation : FR=1X0.75x0.062in Board , Derate 25°C.
# Pulse Test : Pulse Width <<300uS,Duty cycle <2%

DEVICE MARKING: 1A
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MMBT3904

SEMICONDUCTOR NPN EPITAXIAL SILICON TRANSISTOR

TECHNI CAL DATA
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TECHNI CAL DATA

SEMICONDUCTOR

MMBT3904

NPN EPITAXIAL SILICON TRANSISTOR

TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS

NOISE FIGURE VARIATIONS
(V ce= 5.0 Vdc, T o= 25°C, Bandwidth = 1.0 Hz)
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Figure 9. Figure 10.
h PARAMETERS
(Vee=10Vdc, f=1.0kHz, T a= 25°C)
300 T 100 T
D T |
'g 50 i
200 . :ﬂ' } | /’
% 20 L 1 ,/ 1! |
L — g
Tl E | |
E 100 - s :
E it fat T .
£ 70 1 < 5 — T I
s : = |
=2 = | I
O =0 1 1 B [
o = 2
< o}
30 g 1
0.1 02 03 0s 1.0 20 30 5.0 10 0.1 02 03 0s 1.0 20 30 5.0 10
| ¢, COLLECTOR CURRENT (mA) l¢, COLLECTOR CURRENT (mA)
Figure 11. Current Gain -~ Figure 12. Output Admittance
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Figure 13. Input Impedance Figure 14. Voltage Feedback Ratio
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MMBT3904

SEMICONDUCTOR NPN EPITAXIAL SILICON TRANSISTOR
TECHNI CAL DATA

TYPICAL STATIC CHARACTERISTICS
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Figure 16. Collector Saturation Region
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Figure 17. “ON” Voltages Figure 18. Temperature Coefficients
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SEMICONDUCTOR OUTSIDE DEMENSION AND INTERNAL

TECHNI CAL DATA

CONFIGURATION (SOT-23)
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Dimensions in Py 38 fetss
Millimeters e I PIN
Symbol 4k
Min | Nominal | Max | STYLS 1 A 2 3
Al 0.900 0.950 1.000 g o w AR
6
A2 0.350 0.380 0.410 BASE EMITTER COLLCTOR
2.800 2.900 | 3.000 g BH #% NERE NO- 2R
0.080 0.100 0.150 ANODE CONNECTION CATHODE
1.800 1.900 | 2.000 BH #% BH 4% [ ¥
9
El 2200 | 2.400 | 2.600 ANODE ANODE CATHODE
E2 1.200 1.300 1.400 . BH % BH A% BE A% - FH #2
H 0.300 0.400 0.500 ANODE CATHODE | ANODE-CATHODE
L1 0.000 0.100 . H % BH A% BH %
L2 0.200 CATHODE CATHODE ANODE
L3 0.030 0.080 | 0.130 ANiEH: NO- H A% BH %
18
R 0.080TYP CONNECTION CATHODE ANODE
- 115 PR A% 1 H%- BRI AR
CATHODE ANODE CATHODE-ANODE
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