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Dual General Purpose Transistors

, MBT3904DWI1T1

The MBT3904DW1T1, MBT3906DW1T1, and MBT3946DW1T1 devices are
spin—offs of our popular SOT-23/SOT-323 three—leaded devices. They are designed M BT3906 DWlTl
for general purpose amplifier applications and are housed in the SOT-363 six—leaded M B T39 46 DWlT 1

surface mount package. By putting two discrete devices in one package, these devices
are ideal for low—power surface mount applications where board space is at a premium.
* h g, 100-300

* LOW Veegay , 30,4V
« Simplifies Circuit Design l_l l_l l_l
« Reduces Board Space !
* Reduces Component Count See Table 3
« Available in 8 mm, 7—inch/3,000 Unit Tape and Reel [ ] SOT_363/SC_88
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*Q ; same as MBT3906DW1T1
Q ;same as MBT3904DW1T1

MAXIMUM RATINGS

Rating Symbol Voltage Unit
Collector—Emitter Voltage V ceo \%
MBT3904DW1T1 (NPN) 40
MBT3906DW1T1 (PNP) -40
Collector—Base Voltage V cso \%
MBT3904DW1T1 (NPN) 60
MBT3906DW1T1 (PNP) -40
Emitter—Base Voltage V eso \%
MBT3904DW1T1 (NPN) 6.0
MBT3906DW1T1 (PNP) -5.0
Collector Current —Continuous Ic mAdc
MBT3904DW1T1 (NPN) 200
MBT3906DW1T1 (PNP) —200
Electrostatic Discharge ESD HBM>16000, \%
MM>2000
THERMAL CHARACTERISTICS ORDERING INFORMATION
Characteristic Symbol Max Unit Device Package Shipping
Total Device Dissipation(1) Po 150 mw MBT3904DW1T1 SOT-363 3000 Units/Reel
Ta=25°C MBT3906DW1T1 SOT-363 3000 Units/Reel
Thern."|a| Res|sta.n(;e’ R 833 CAW MBT3946DW1T1 SOT-363 3000 Units/Reel
Junction to Ambient
Junction and Storage T, Te —5510+150 °c
Temperature

1. Device mounted on FR4 glass epoxy printed circuit board using the minimum recommended footprint.
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LESHAN RADIO COMPANY, LTD.

MBT3904DW1T1, MBT3906DW1T1, MBT3946DW1T1

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

| Characteristic Symbol Min Max Unit [

OFF CHARACTERISTICS

Collector—Emitter Breakdown Voltage (2) V @r)cEo Vdc

(Ic=1.0 mAdc, | 5= 0) MBT3904DW1T1 (NPN) 40 —

(Ic=-1.0 mAdc, 1 5= 0) MBT3906DW1T1 (PNP) —40 —

Collector—Base Breakdown Voltage V @r)cBo Vdc

(Ic=10 pAdc, I = 0) MBT3904DW1T1 (NPN) 60 —

(I c= =10 pAdc, 1 = 0) MBT3906DW1T1 (PNP) —40 —

Emitter—Base Breakdown Voltage V @riEBO Vdc

(le= 10 pAdc, | c=0) MBT3904DW1T1 (NPN) 6.0 —

(I e=—-10 pAdc, | c=0) MBT3906DW1T1 (PNP) -5.0 —

Base Cutoff Current lgL nAdc

(Vce=30Vdc, Ves=3.0Vdc)  MBT3904DWI1T1 (NPN) — 50

(V ce= =30 Vdc, V es=—3.0 Vdc) MBT3906DW1T1 (PNP) — -50

Collector Cutoff Current | cex nAdc

(Vce=30Vdc, Ves=3.0Vdc)  MBT3904DWI1T1 (NPN) — 50

(V ce= =30 Vdc, V es=—3.0 Vdc) MBT3906DW1T1 (PNP) — -50
ON CHARACTERISTICS (2)

DC Current Gain h . Vdc

(Ic=0.1 mAdc, V .= 1.0 Vdc) MBT3904DW1T1 (NPN) 40 —

(I.=1.0mAdc, V . = 1.0 Vdc) 70 —

(I.=10 mAdc, V .= 1.0 Vdc) 100 —

(I .=50 mAdc, V .= 1.0 Vdc) 60 —

(I .=100 mAdc, V .= 1.0 Vdc) 30 —

(I ;=-0.1mAdc, V ., =-1.0Vdc)  MBT3906DW1T1 (PNP) 60 —

(I .=—1.0 mAdc, V .= -1.0 Vdc) 80 —

(I .=—10 mAdc, V .= -1.0 Vdc) 100 —

(I .=-50 mAdc, V . =-1.0 Vdc) 60 —

(I .=-100 mAdc, V . =-1.0 Vdc) 30 —

Collector-Emitter Saturation Voltage V e Vdc

(I .= 10 mAdc, | ;= 1.0 mAdc) MBT3904DW1T1 (NPN) — 0.2

(I .=50 mAdc, | ;= 5.0 mAdc) — 0.3

(I .=-10 mAdc, | ;= -1.0 mAdc) MBT3906DW1T1 (PNP) — -0.25

(I .=-50 mAdc, | ;= -5.0 mAdc) — -0.4

Base-Emitter Saturation Voltage V e Vdc

(1C =10 mAdc, | B = 1.0 mAdc) MBT3904DW1T1 (NPN) 0.65 0.85

(I C =50 mAdc, | B =5.0 mAdc) — 0.95

(1C=-10 mAdc, | B=-1.0 mAdc) MBT3906DW1T1 (PNP) -0.65 -0.85

(I C =-50 mAdc, | B =-5.0 mAdc) — -0.95
SMALL-SIGNAL CHARACTERISTICS

Current—-Gain — Bandwidth Product fr MHz

(I =10 mAdc, V ce= 20 Vdc, MBT3904DW1T1 (NPN) 300 —

f =100 MHz)

(I c=-10 mAdc, V ce =-20 Vdc, MBT3906DW1T1 (PNP) 250 —

f =100 MHz)

Output Capacitance C oo pF

(Vee=5.0Vdc, | =0, f=1.0 MHz) MBT3904DW1T1 (NPN) — 4.0

(Vce=-5.0Vdc, 1 =0, MBT3906DW1T1 (PNP) — 45

f=1.0 MHz)

Input Capacitance C ivo pF

(Vee=0.5Vdc, 1 c=0,f=1.0 MHz) MBT3904DW1T1 (NPN) — 8.0

(Ves=-05Vdc, 1c=0,f=1.0MHz) MBT3906DW1T1 (PNP) — 10.0

2. Pulse Test: Pulse Width = 300 ms; Duty Cycle= 2.0%.
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LESHAN RADIO COMPANY, LTD.

MBT3904DW1T1, MBT3906DW1T1, MBT3946DW1T1

ELECTRICAL CHARACTERISTICS (T A= 25°C unless otherwise noted) (Continued)

Characteristic Symbol Min Max Unit
Input Impedance hie kQ
(V ceE=10Vdc, | c=1.0 mAdc, f=1.0 kHz) MBT3904DW1T1 (NPN) 1.0 10
(VcE=-10Vdc, | c=-1.0 mAdc, f=1.0 kHz) MBT3906DW1T1 (PNP) 2.0 12
Voltage Feedback Ratio hre X10+#
(V ceE=10Vdc, | c=1.0 mAdc, f=1.0 kHz) MBT3904DW1T1 (NPN) 0.5 8.0
(VcE=-10Vdc, | c=-1.0 mAdc, f=1.0 kHz) MBT3906DW1T1 (PNP) 0.1 10
Small-Signal Current Gain h fe —
(V ceE=10Vdc, | c=1.0 mAdc, f=1.0 kHz) MBT3904DW1T1 (NPN) 100 400
(VCcE=-10Vdc, | c=-1.0 mAdc, f=1.0kHz) MBT3906DW1T1 (PNP) 100 400
Output Admittance h oe pmhos
(V ceE=10Vdc, | c=1.0 mAdc, f=1.0 kHz) MBT3904DW1T1 (NPN) 1.0 40
(VCcE=-10Vdc, | c=-1.0 mAdc, f=1.0kHz) MBT3906DW1T1 (PNP) 3.0 60
Noise Figure NF dB
(V cE=5.0 Vdc, | ¢ = 100 pAdc, MBT3904DW1T1 (NPN) — 5.0
Rs=1.0kW, f=1.0 kHz)
(V ce=-5.0 Vdc, | ¢ = 100 pAdc, MBT3906DW1T1 (PNP) — 4.0
Rs=1.0kW, f=1.0 kHz)

SWITCHING CHARACTERISTICS
Delay Time (V cc = 3.0 Vdc, VBE=-0.5Vdc) MBT3904DW1T1 (NPN) td — 35 ns
(V cc=-3.0 Vdc, V BE = 0.5 Vdc) MBT3906DW1T1 (PNP) — 35
Rise Time (I ¢ = 10 mAdc, | B1 = 1.0 mAdc) MBT3904DW1T1 (NPN) tr — 35 ns
(I ¢=—-10 mAdc, | B1 = -1.0 mAdc) MBT3906DW1T1 (PNP) — 35
Storage Time (V cc =3.0Vdc, | c=10 mAdc) MBT3904DW1T1 (NPN) ts — 200 ns
(V cc=-3.0 Vdc, | ¢ =-10 mAdc) MBT3906DW1T1 (PNP) — 225
Fall Time (1 81 = 1 B2 = 1.0 mAdc) MBT3904DW1T1 (NPN) tf — 50 ns
(181 =18B2=-1.0 mAdc) MBT3906DW1T1 (PNP) — 70
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@LRC LESHAN RADIO COMPANY, LTD.

MBT3904DW1T1, MBT3906DW1T1, MBT3946DW1T1

MBT3904DW1T1 (NPN)
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* 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
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Figure 3. Capacitancere Figure 4. Charge Data
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TIME(ns)

t’s , STORAGE TIME(ns)

NF, NOISE FIGURE (dB)

MBT3904DW1T1, MBT3906DW1T1, MBT3946DW1T1
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Figure 7. Storage Time Figure 8. Fall Time
TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE VARIATIONS
(V =5.0 Vdc, T = 25°C, Bandwidth = 1.0 Hz)
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Figure 9. Noise Figure Figure 10. Noise Figure
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@LRC LESHAN RADIO COMPANY, LTD.

MBT3904DW1T1, MBT3906DW1T1, MBT3946DW1T1
MBT3904DW1T1 (NPN)

h PARAMETERS
(V cE =10 Vdc, f = 1.0 kHz, T A= 25°C)
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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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h ., DC CURRENT GAIN (NORMALIZED)

h -, DC CURRENT GAIN (NORMALIZED)

V, VOLTAGE (VOLTS)

MBT3904DW1T1, MBT3906DW1T1, MBT3946DW1T1

MBT3904DW1T1 (NPN)
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 18. Temperature Coefficients
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MBT3904DW1T1, MBT3906DW1T1, MBT3946DW1T1

MBT3906DW1T1 (PNP)
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Figure 19. Delay and Rise Time Figure 20. Storage and Fall Time
Equivalent Test Circuit Equivalent Test Circuit
TYPICAL TRANSIENT CHARACTERISTICS
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Figure 21. Capacitancere Figure 22. Charge Data
> N MBT35050WAT (‘PNP)‘ - el . AN LA L L
300 \\ cllg=10 _| 200 \\ \5 MBT3906DW1T1 (PNP) | Vee=40V |
200 N N 200 “‘ 1 1 1 lo1 = g2
N\ - Ig/lg = 20
- 100 \‘ ™ ‘é 100 N
|_TCJ’ 70 A g 70 ~
g t@Vee =30V /’ = 5 -3
= N ”
- 30 ™, \\ ” 13Y, j 30
20 N 1 -~ £ - Lo —
y o _y - 20 IC”B =10 [ —
L | A0V ] - o
10 ™ 20V 10
~ 2
7 ye VOB =0V 7
5 ‘ 5
1.0 2.0 3.0 50 7.0 10 20 30 50 70 100 200 1.0 20 30 50 7.0 10 20 30 50 70 100 200
I'c, COLLECTOR CURRENT (mA) I ¢, COLLECTOR CURRENT (mA)
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LESHAN RADIO COMPANY, LTD.

NF, NOISE FIGURE (dB)

h . , CURRENT GAIN

INPUT IMPEDANCE (k OHMS)

ie?

h.

MBT3904DW1T1, MBT3906DW1T1, MBT3946DW1T1

MBT3906DW1T1 (PNP)
TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE VARIATIONS
(V =-5.0Vdc, T = 25°C, Bandwidth = 1.0 Hz)
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h PARAMETERS
(V cE=-10 Vdc, f = 1.0 kHz, T A= 25°C)
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Figure 25. Noise Figure
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h -, DC CURRENT GAIN (NORMALIZED)

h ., DC CURRENT GAIN (NORMALIZED)

V, VOLTAGE (VOLTS)

MBT3904DW1T1, MBT3906DW1T1, MBT3946DW1T1

MBT3906DW1T1 (PNP)

TYPICAL 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

Figure 34. Temperature Coefficients
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