YEA SHIN TECHNOLOGY CO., LTD MMBT3904T/ MMBT3906T
General Purpose Transistors @ @

NPN and PNP Silicon

These transistors are designed for general purpose amplifier applications. They are housed

in the SC-89 which is designed for low power surface mount applications. SC- 89 / SOT -
@ Pb-Free Package is available. 3
DEVICE MARKING AND ORDERING INFORMATION H
Device Marking Package Shipping
MMBT3904T MA SC-89 3000/Tape&Reel
MMBT3906T 2A SC-89 3000/Tape&Reel H E|
MAXIMUM RATINGS
Rating Symbol Value Unit 3
- COLLECTOR
Collector-Emitter Voltage ~ MMBT3904T V ceo 40 Vdc
MMBT3906T - 40 :
Collector-Base Voltage MMBT3904T Vceo 60 Vdc BASE
MMBT3906T —40
Emitter—Base Voltage MMBT3904T Veso 6.0 Vdc 2
MMBT3906T -5.0 EMITTER
Collector Current — Continuous  MMBT3904T Ic 200 mAdc MMBT3904T
MMBT3906T —200
%OLLECTOR
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit 1
Total Device Dissipation (1) Po 150 mw BASE
TA=25°C )
Thermal Resistance, Junction to Ambient R o 833 °C/IW EMITTER
Junction and Storage Temperature Ty, Ty —-55to +150 C MMBT3906T
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DEVICE CHARACTERISTICS

MMBT3904T/MMBT3906T
ELECTRICAL CHARACTERISTICS (T A= 25°C unless otherwise noted)
| Characteristic Symbol Min Max Unit
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage (2)
(Ic=1.0mAdc, 1 =0) MMBT3904T V gRrjce0 40 — Vdc
(Ic=-1.0 mAdc, | = 0) MMBT3906T —-40 —
Collector-Base Breakdown Voltage
(Ic=10 uAdc, | £=0) MMBT3904T V @r)ceo 60 — Vdc
(Ic=-10 uAdc, 1 £=0) MMBT3906T -40 —
Emitter—Base Breakdown Voltage
(le= 10 pAdc, 1 c=0) MMBT3904T V erieso 6.0 — Vdc
(le=-10 pAdc, 1 ¢=0) MMBT3906T -50 —
Base Cutoff Current
(V ce=30Vdc, Ve = 3.0 Vdc) MMBT3904T leL — 50 nAdc
(V ce=-30Vdc, V gg=-3.0 Vdc) MMBT3906T — -50
Collector Cutoff Current
(V ce=30Vdc, Vg = 3.0 Vdc) MMBT3904T lcex — 50 nAdc
(V ce=-30Vdc, V gg=-3.0 Vdc) MMBT3906T — -50

1. Device mounted on FR4 glass epoxy printed circuit board using the minimum recommended footprint.
2. Pulse Test: Pulse Width =300 us; Duty Cycle =2.0%.
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DEVICE CHARACTERISTICS
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MMBT3904T/MMBT3906T
ELECTRICAL CHARACTERISTICS (T 1= 25°C unless otherwise noted) (Continued)
Characteristic Symbol Min Max Unit
ON CHARACTERISTICS (2)

DC Current Gain hre —
(Ic=0.1 mAdc, V ce= 1.0 Vdc) MMBT3904T 40 —
(Ic=1.0mAdc, V ce= 1.0 Vdc) 70 —

(Ic=10 mAdc, V ce= 1.0 Vdc) 100 300
(I =50 mAdc, V ce = 1.0 Vdc) 60 —
(Ic=100 mAdc, V ce= 1.0 Vdc) 30 —
(Ic=-0.1 mAdc, V ce=-1.0 Vdc) MMBT3906T 60 —
(Ic=-1.0 mAdc, V ce=—1.0 Vdc) 80 —
(Ic=-10 mAdc, V ce =—-1.0 Vdc) 100 300
(I c=-50 mAdc, V ce =—-1.0 Vdc) 60 —
(I c==100 mAdc, V ce=-1.0 Vdc) 30 —

Collector—Emitter Saturation Voltage VeEsay Vdc
(Ic=10 mAdc, | 5= 1.0 mAdc) MMBT3904T — 0.2
(I c=50 mAdc, | s = 5.0 mAdc) — 0.3
(I c=-10 mAdc, | =—1.0 mAdc) MMBT3906T - -0.25
(I c=-50 mAdc, | g=-5.0 mAdc) — -04

Base—Emitter Saturation Voltage V 8e(sat) Vdc
(lc=10mAdc, s =1.0 mAdc) MMBT3904T 0.65 0.85
(I =50 mAdc, | 5= 5.0 mAdc) — 0.95
(Ic=-10mAdc, I s =-1.0 mAdc) MMBT3906T —-0.65 -0.85
(I c=-50 mAdc, | g=-5.0 mAdc) — -0.95

SMALL-SIGNAL CHARACTERISTICS Symbol Min Max Unit

Current-Gain — Bandwidth Product fr MHz
(=10 mAdc, V ¢ = 20 Vdc, f = 100 MHz) MMBT3904T 300 —

(I c==10 mAdc, V ce= —20 Vdc, f = 100 MHz) MMBT3906T 250 —

Output Capacitance C obo pF
(Vce=5.0Vdc, 1g=0, f=1.0 MHz) MMBT3904T — 4.0
(V ce=-5.0Vdc, 1 =0, f=1.0 MHz) MMBT3906T — 45

Input Capacitance C io pF
(Vee=0.5Vdc, =0, f=1.0 MHz) MMBT3904T — 8.0
(Ves=-0.5Vdc, | c=0, f=1.0 MHz) MMBT3906T — 10.0

Input Impedance hie kQ
(V ce= 10 Vdc, | c= 1.0 mAdc, f = 1.0 kHz) MMBT3904T 1.0 10
(V ce= =10 Vdc, | c=-1.0 mAdc, f = 1.0 kHz) MMBT3906T 2.0 12

Voltage Feedback Ratio h e X10~"
(V ce= 10 Vdc, | ¢c=1.0 mAdc, f = 1.0 kHz) MMBT3904T 0.5 8.0
(V ce=—10 Vdc, | ¢ =—1.0 mAdc, f = 1.0 kHz) MMBT3906T 0.1 10

Small-Signal Current Gain he —
(V ce= 10 Vdc, | ¢c= 1.0 mAdc, f = 1.0 kHz) MMBT3904T 100 400
(V ce= =10 Vdc, | c=-1.0 mAdc, f = 1.0 kHz) MMBT3906T 100 400

Output Admittance h oe umhos
(Vce= 10 Vdc, | ¢ =1.0 mAdc, f = 1.0 kHz) MMBT3904T 1.0 40
(V ce= =10 Vdc, | ¢ =—1.0 mAdc, f = 1.0 kHz) MMBT3906T 3.0 60

Noise Figure NF dB
(V ce= 5.0Vdc, | ¢ = 100pAdc, R s=1.0 kQ, f =1.0kHz) MMBT3904T — 5.0
(V ce=-5.0Vdc, | ¢ =-100 pAdc, R s=1.0 kQ, f =1.0kHz) MMBT3906T — 4.0
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DEVICE CHARACTERISTICS
MMBT3904T/MMBT3906T

SWITCHING CHARACTERISTICS Symbol Min Max  Unit
Delay Time (V .= 3.0 Vdc, V g = -0.5 Vdc) MMBT3904T tq — 35
(V ¢c=-3.0Vdc, Vg =0.5Vdc) MMBT3906T — 35 ns
Rise Time (I ; =10 mAdc, | 5, = 1.0 mAdc) MMBT3904T t, — 35
(Ic ==10 mAdc, | g; =-1.0 mAdc) MMBT3906T — 35 ns
Storage Time (V ¢ = 3.0 Vdc, | .= 10 mAdc) MMBT3904T ts — 200
(V¢ =-3.0Vdc, | C=-10 mAdc) MMBT3906T — 225 ns
Fall Time (I g, =1 5, = 1.0 mAdc) MMBT3904T t — 50
(Ig1=1lg =-1.0 mAdc) MMBT3906T — 75 ns

2. Pulse Test: Pulse Width =300 ps; Duty Cycle =<2.0%.

MMBT3904T

+3V

300ns __, 1109V
DUTY CYCLE =2%

10<t,<500ps_,

DUTY CYCLE = 2j[‘
0

= 1109V

-05V

C . <4.0 pF*
<1ns
-9V —
— b
<1.0ns
*Total shunt capacitance of test jig and connectors
Figure 1. Delay and Rise Time Figure 2. Storage and Fall Time
Equivalent Test Circuit Equivalent Test Circuit
TYPICAL TRANSIENT CHARACTERISTICS
T,=25C
— — — —T,=125C
(Al S — — - S — - — 5000 P 1 N TTIIN
T T T T MMBT3904T 3000 V=40V L L LI L L MMBT3904T
o I I T I I Bt -
7 M wooo |1/ 1e= 10t L
[y —~ 1000
: 2
5] w
Z 2
= < 300
2 5 200
< g
(&) 100
70
1.0 50
01 0203 050710 2030 507010 20 30 40 1.0 20 30 5070 10 20 30 50 70 100 200
REVERSE BIAS VOLTAGE (VOLTS) I ., COLLECTOR CURRENT (mA)
Figure 3. Capacitance Figure 4. Charge Data
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DEVICE CHARACTERISTICS
MMBT3904T/MMBT3906T
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TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE VARIATIONS
(V =5.0Vdc, T ,=25°C, Bandwidth = 1.0 Hz)
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Figure 9. Noise Figure
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NF, NOISE FIGURE (dB)
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DEVICE CHARACTERISTICS
MMBT3904T/MMBT3906T

h PARAMETERS
(Ve=10Vdc, f=1.0kHz, T ,=25°C)
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Figure 13. Input Impedance
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DEVICE CHARACTERISTICS
MMBT3904T/MMBT3906T

MMBT3904T
TYPICAL STATIC CHARACTERISTICS
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Figure 15. DC Current Gain
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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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DEVICE CHARACTERISTICS

MMBT3904T/MMBT3906T
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Figure 19. Delay and Rise Time
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Figure 20. Storage and Fall Time
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DEVICE CHARACTERISTICS
MMBT3904T/MMBT3906T

MMBT3906T

TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE VARIATIONS

(V e=-5.0Vdc, T ,=25°C, Bandwidth = 1.0 Hz)
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Figure 28. Output Admittance
I MMBT3906T __
0.1 02 03 0.5 1.0 20 3.0 5.0 10

I ., COLLECTOR CURRENT (mA)
Figure 30. Voltage Feedback Ratio
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DEVICE CHARACTERISTICS
MMBT3904T/MMBT3906T
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STATIC CHARACTERISTICS
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Figure 31. DC Current Gain
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Figure 32. Collector Saturation Region
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Figure 33. “ON” Voltages
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Figure 34. Temperature Coefficients
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PACKAGE OUTLINE & DIMENSIONS
MMBT3904T/MMBT3906T

SC-89 / SOT-523

‘__’ NOTES:
S 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
|+|_ 2. CONTROLLING DIMENSION: MILLIMETERS
| I f 3. MAXIMUM LEAD THICKNESS INCLUDES LEAD
5 FINISH THICKNESS. MINIMUM LEAD THICKNESS
1] 2 B 3 ﬁA';r-éim:_l\.llMUM THICKNESS OF BASE
K I-;-l L;JLL 4. 463C-01 OBSOLETE, NEW STANDARD 463C-02.
-l g MILLIMETERS INCHES
2PL | DIM| MIN | NOM | MAX [ MIN | NOM | MAX
D 3pL A | 150 | 160 | 1.70 | 0.059 | 0.063 | 0.067
B | 075 | 085 | 095 | 0030 | 0.034 | 0.040
| [0.08 (0.003)@ | X | Y| c [ 060 | 070 | 080 | 0024 | 0028 | 0.031
D | 023 028 | 033 [ 0009 | 0011 | 0013
G 050 BSC 0.020 BSC
H 0.53 REF 0.021 REF
J | 010 015 [ 0.20 | 0.004 | 0.006 | 0.008
K | 030 ] 040 [ 050 | 0012 | 0.016 | 0.020
L 1.10 REF 0.043 REF
/va\ N /'\ ~~ M| — [ T f0° —[ T 10°
M N - — [ 1w0°] — 1 —1 10°
! c J S | 150 | 160 | 1.70 | 0059 | 0.063 | 0.067

I3
R T sEAe

RECOMMENDED PATTERN
OF SOLDER PADS
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