YEA SHIN TECHNOLOGY CO., LTD

MMBT3946DW

COMPLEMENTARY NPN/PNP TRANSISTOR

FEATURES

e  Complementary Pair

e One 3904-Type NPN,
One 3906-Type PNP

e  Epitaxial Planar Die Construction

e Ideal for Low Power Amplification and Switching

®) @)

SOT-363/SC-88

MAKING: 46 CASE 4198 STYLE 1
3 (2 (1)
MAXIMUM RATINGS (Ta=25°C unless otherwise noted) o} Q2
Symbol Parameter Value Units
Vceo Collector-Base Voltage 60 \ @ ®) ©)
Vceo Collector-Emitter Voltage 40 \%
VEego Emitter-Base Voltage 5 \Y
Ic Collector Current -Continuous 0.2 A
Pc Collector Power Dissipation 0.2 W
T, Junction Temperature 150 C
Tstg Storage Temperature -55-150 C
NPN 3904 ELECTRICAL CHARACTERISTICS (Tamb=25°C unless otherwise specified)
Parameter Symbol Test conditions MIN MAX UNIT
Collector-base breakdown voltage V(@Rr)cBO Ilc = 10pA, =0 60 \
Collector-emitter breakdown voltage V(@Rr)cEO lc=1ImA, [g=0 40 \
Emitter-base breakdown voltage V(@r)EBO le= 10pA, 1c=0 5 \
Collector cut-off current lceo Veg=30V, [g=0 0.05 HA
Collector cut-off current Iceo Vee=30V, Ig=0 0.5 MA
Emitter cut-off current leso Veg=5V, Ic=0 0.05 MA
hee) Vee= 1V, lc= 0.1mA 40
hee) Vee= 1V, lc= 1mA 70
DC current gain hrees) Vce= 1V, Ic= 10mA 100 300
heeg) Vee= 1V, lc= 50mA 60
heees) Vee= 1V, lc= 100mA 30
Collector-emitter saturation voltage Vercant uamC UL bl 0.2 v
VeE(sat2 1c=50 mA, Ig=5mA 0.3 Y,
. . VBE(sat)1 lc=10 mA, Ig=1mA 0.65 0.85 \%
Base-emitter saturation voltage
VBE(sat)2 Ic=50 mA, Ig=5mA 0.95 \%
Transition frequency fr Vce=20V,Ic=20mA, f=100MHz 300 MHz
Noise figure NF 3;2:;3;211%\ 5 dB
Output Capacitance Cob Vcg=5V,lg=0,f=1MHz 4 pF
Delay time ta Vee=3V, Vge=0.5V 35 nsS
Rise time t; Ic=10mA, lg1=- lg2=1mA 35 nS
Storage time ts Vee=3V, Ic=10mA 200 nS
Fall time ts lg1=-Ig2= 1MA 50 nsS
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DEVICE CHARACTERISTICS
MMBT3946DW

MAXIMUM RATINGS(Tx=25"C unless otherwise noted)

Symbol Parameter Value Units
Vceo Collector-Base Voltage -40 \%
Vceo Collector-Emitter Voltage -40 \%
Vego Emitter-Base Voltage -5 \'
Ic Collector Current -Continuous 0.2 A
Pc Collector Power Dissipation 0.2 w
T, Junction Temperature 150 °C
Tstg Storage Temperature -55-150 °C

PNP 3906 ELECTRICAL CHARACTERISTICS (Tamb=25°C unless otherwise specified)

Parameter Symbol Test conditions MIN TYP MAX | UNIT
Collector-base breakdown voltage Ver)ceo | lc=-10pA,le=0 -40 \Y
Collector-emitter breakdown voltage V@ericeo | lc=-1mA,[g=0 -40 \Y
Emitter-base breakdown voltage Vereso | le=-10pA,Ic=0 -5 \Y
Collector cut-off current Iceo Vce=-30V,lg=0 -0.05 A
Emitter cut-off current leso Veg=-5V,lc=0 -0.05 UA

heeqy | Vee=-1V,lc=-0.1mA 60
heee) | Vee=-1Vilc=-1mA 80
DC current gain hre(3) Vce=-1V,Ic=-10mA 100 300
heewy | Vee=-1V,Ic=-50mA 60
Nre(s) Vce=-1V,lc=-100mA 30
Collector-emitter saturation voltage Voegan | 1o=-10mA ls=-1mA 025 v
Veesayz | lc=-50mA, lg=-5mA 04 vV
Base-emitter saturation voltage Veeann | le=10mA ls=-ImA 065 085 v
Veesanz | lc=-50mA,lg=-5mA -0.95 v
Transition frequency fr Vce=-20V,lc=-10mA,f=100MHz 250 MHz
Collector output capacitance Cob Veg=-5V,[g=0,f=1MHz 4.5 pF
Noise figure NF 1Y=C1E;H5ZVI'I\’C;=2;£TA 4 dB
Delay time tq Vee=-3V, Vge=-0.5V 35 nS
Rise time t; Ic=-10mA, lg1=-Igz=-1mA 35 ns
Storage time ts Vee=-3V, Ic=-10mA 225 ns
Fall time tr I81=-ls2=- 1MA 75 ns
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DEVICE CHARACTERISTICS
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.1, Max Power Dissipation vs

Ambient Temperature (Total Device)
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Fig. 3, Typical DC Current Gain vs
Collector Current (MPN-3904)
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Fig. 5, Typical Base-Emitter

Saturation Voltage vs. Collector Current (NPN-3904)
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Fig. 2, Input and Output Capacitance vs.
Collector-Base Voltage (NPN-3904)
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Fig. 4, Typical Collector-Emitter

Saturation Voltage vs. Collector Current (NPN-3904)
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Fig. 6, Input and Output Capacitance vs.
Collector-Base Voltage (PNP-3906)
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PACKAGE OUTLINE & DIMENSIONS
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Fig. 7, Typical DC Current Gain vs Fig. 8, Typical Collector-Emitter Saturation Voltage
Collector Current (PMP-3006) vs. Collector Current (PNP-3906)
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Fig. 9, Typical Base-Emitter
Saturation Voltage vs. Collector Cumrent (PNP-38086)
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PACKAGE OUTLINE & DIMENSIONS
MMBT3946DW

SC-88/SOT-363

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
A Y14.5M, 1982.
-‘ G ,« 2. CONTROLLING DIMENSION: INCH.
_ BDIM INCHES MILLIMETERS
MIN MAX | MIN | MAX
r 6 5 4 f A 0071 | 0087 | 180 | 2.20
S v B 0.045 | 0.053 | 1.15 1.35
L 1 2 |3 _{ c 0.031 | 0.043 | 0.80 1.10
D 0.004 | 0012 | 010 | 0.30
G 0.026 BSC 0.65 BSC
——I L—DGPL |02 (0.008)@ | B@ | H 0.004 0.10
J 0.004 | 0010 | 010 | 0.25
N K 0.004 | 0012 | 010 | 0.30
f N 0.008 REF 0.20 REF
s | o079 | 0087 | 200 | 220
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