SCCOS

Elektronische Bauelemente

MMBT3904T-C
0.2A, 60V
NPN Silicon General Purpose Transistors

FEATURES
o Simplifies Circuit Design.

e We Declare that the material of product compliance

with RoHS requirements.

MARKING
MA

PACKAGE INFORMATION

RoHS Compliant Product

A suffix of “-C” specifies halogen & lead-free

SOT-523

@

o/

. REE Millimeter REF Millimeter
Pac kage MPQ Leader Size ) Min. Max. ) Min. [ Max.
A 1.50 [ 170 G [ 010
SOT-523 3K 7 inch B 145 | 175 H 0.55 REF.
C 0.70 0.90 J 0.08 | 0.20
D 0.60 0.90 K -
E 0.90 1.10 L 0.50 TYP.
F 0.15 0.35 M 0.25 | 0.40
ORDER INFORMATION
Part Number Type
Collector
MMBT3904T-C Lead (Pb)-free and Halogen-free ©)
@
Base
@
Emitter
ABSOLUTE MAXIMUM RATINGS (Ta=25°C unless otherwise specified)
Parameter Symbol Ratings Unit
Collector-Base Voltage Vceo 60
Collector-Emitter Voltage Vceo 40 \%
Emitter-Base Voltage VEeBo 6
Collector Current-Continuous Ic 200 mA
Ta=25°C 200 mw
Total Device Dissipation FR-4 Board * Po
Derate above 25°C 1.6 mw/°C
Thermal Resistance, Junction-Ambient Resa 600 °C/W
Ta=25°C 300 mw
Total Device Dissipation FR-4 Board 2 Po
Derate above 25°C 2.4 mw/°C
Thermal Resistance, Junction-Ambient Reua 400 °C/W
Junction & Storage Temperature Range Ti, Tste -55~150 °C
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SCCOS

Elektronische Bauelemente

MMBT3904T-C
0.2A, 60V

NPN Silicon General Purpose Transistors

ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise specified)

Characteristic Symbol Min. Max. Unit Test Conditions
Collector-Base Breakdown Voltage V(8R)CBO 60 - lc=10pA
Collector-Emitter Breakdown Voltage 2 V(er)ceO 40 - \% lc=1mA
Emitter-Base Breakdown Voltage V(BR)EBO 6.0 - [E=10pA
Collector Cut-Off Current IsL - 50 nA Vce=30V, Ves=3V
Emitter Cut-Off Current Icex - 50 nA Vce=30V, Vee=3V

40 - Ic=0.1mA, Vce=1V

70 - lc=1mA, Vce=1V
DC Current Gain 3 hre 100 300 Ic=10mA, Vce=1V

60 - Ic=50mA, Vce=1V

30 - Ic=100mA, Vce=1V

- 0.2 Ic=10mA, ls=1mA
Collector-Emitter Saturation Voltage 2 VcE(sat) \Y

- 0.3 Ic=50mA, Is=5mA

0.65 0.85 Ic=10mA, Ie=1mA

Base-Emitter Saturation Voltage 3 VBE(sat) \Y

- 0.95 Ic=50mA, Is=5mA
Current-Gain-Bandwidth Product fr 200 - MHz Vce=20V, Ic=10mA, f=100MHz
Output Capacitance Cobo - 4.0 pF Ves=5V, Ie=0, f=1MHz
Input Capacitance Cibo - 8.0 pF Vee=0.5V, |e=0, f=1MHz
Input Impedance hie 1.0 10 pF Vce=10V, lc=1mA, f=1kHz
Voltage Feedback Ratio hre 0.5 8.0 X10*  [Vce=10V, Ic=1mA, f=1kHz
Small-Signal Current Gain hre 100 400 - Vce=10V, lc=1mA, f=1kHz
Output Admittance hoe 1.0 40 pmhos  [Vce=10V, Ic=1mA, f=1kHz
Noise Figure NF - 5.0 dB ;Zii\élfjllfﬁrp\
Delay Time Td - 35 oS Vee=3V, Vee=0.5V,
Rise Time T - 35 Ic=10mA, ls1=1mA
Storage Time Ts - 200 Vee=3V, Ic=10mA,
Fall Time Te - 50 " |lsslema
Notes:

1. FR-4 Minimum Pad.
2. FR-4 1.0 X 1.0 Inch Pad.

3. Pulse Test: Pulse Width =300ps, Duty Cycle =2%.
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SCCOS

Elektronische Bauelemente

MMBT3904T-C
0.2A, 60V
NPN Silicon General Purpose Transistors

CHARACTERISTIC CURVES
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Figure 1. Delay and Rise Time
Equivalent Test Circuit

Figure 2. Storage and Fall Time
Equivalent Test Circuit
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Figure 3. Capacitance Figure 4. Charge Data
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Figure 5. Turn-On Time
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Figure 6. Rise Time
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SCCOS

Elektronische Bauelemente

MMBT3904T-C
0.2A, 60V
NPN Silicon General Purpose Transistors

CHARACTERISTIC CURVES
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Figure 7. Storage Time Figure 8. Fall Time
TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE VARIATIONS
(VW ee=5.0Vde, T 4= 25°C, Bandwidth = 1.0 Hz)
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Figure 9. Noise Figure Figure 10. Noise Figure
h PARAMETERS
(Vce=10Vdc, f=1.0kHz, T »=25°C)
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Figure 11. Current Gain
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Figure 12. Output Admittance
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Elektronische Bauelemente NPN Silicon General Purpose Transistors

CHARACTERISTIC CURVES
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Figure 13. Input Impedance Figure 14, Voltage Feedback Ratio
TYPICAL STATIC CHARACTERISTICS
2.0

1 T,=+125°C

h re, DC CURRENT GAIN (NORMALIZED)

0.1
0.1 0.2 0.3 0.5 07 1.0 2.0 3.0 5.0 7.0 10
| ¢, COLLECTOR CURRENT (mA)
Figure 15. DC Current Gain
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Figure 16. Collector Saturation Region
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Elektronische Bauelemente NPN Silicon General Purpose Transistors

CHARACTERISTIC CURVES

12 T T T 777 10
T,=25C bt il L L1l
10 T Voew @1 cfla=10 05 +25°C TO +125°C
L _ | 6, FORV cen |
— 08 o 0 :
) < -55°C TO +25°C
|: Vee@Vee=10V E 1
g 06 — Ll 4 E 05
Y m| ' +25°C TO +125°C
(U] 0.4 PR + | SN 3 + 444 O -10
& v | ¢/l5=10 w
= { Vg @1 clle= o -55°C TO +25°C
0 i | I
S 02 Q 15 6 aFOR V gepag
. 8] [ ||
p
1] =20
10 20 30 50 10 20 50 100 200 0 20 40 60 80 100 120 140 160 180 200
| ¢, COLLECTOR CURRENT (mA) | ¢, COLLECTOR CURRENT (mA)
Figure 17. “ON” Voltages Figure 18. Temperature Coefficients
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Figure 19. Mounting Pad Layout
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