Voo
ki MMBT3946DW

Descriptions
Silicon PNP and NPN transistor in a SOT-363 Plastic Package.

Features

High DC Current Gain, Low Collector to Emitter Saturation Voltage.

Applications

General purpose amplifier and switching.

Equivalent Circuit
6) (5) 4)
-]

b

o
(1) 2 3)
Q1:NPN Q2:PNP

Pinning

PIN 1. 4 : Emitter PIN 2. 5: Base PIN 3. 6 : Collector
hee Classifications & Marking

See Marking Instructions.
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Absolute Maximum Ratings(Ta=25°C) (NPN)

Parameter Symbol Rating Unit
Collector to Base Voltage Veeo 60 \Y,
Collector to Emitter Voltage VcEo 40 \
Emitter to Base Voltage VEBo 6.0 \Y,
Collector Current Ic 200 mA
Collector Power Dissipation *IIDDCC 228 zw
Thermal Resistance Junction to Ambient Reua 625 ‘CIW
Junction Temperature T 150 C
Storage Temperature Range Tstg -55~150 C
Absolute Maximum Ratings(Ta=25°C) (PNP)

Parameter Symbol Rating Unit
Collector to Base Voltage Veeo -40 V
Collector to Emitter Voltage Vceo -40 \Y
Emitter to Base Voltage VERO -5.0 V
Collector Current Ic -200 mA
Collector Power Dissipation Pc 300 mwW
Thermal Resistance Junction to Ambient Reya 625 ‘CIW
Junction Temperature Tj 150 C
Storage Temperature Range Tstg -55~150
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Electrical Characteristics(Ta=25°C) (NPN)

Parameter Symbol Test Conditions Min Typ | Max | Unit
Collector to Base Breakdown _ _
Voltage VCBO |C—1 0|JA |E—O 60 \Y
Collector to Emitter Breakdown _ _
Voltage Veceo Ic=1.0mA Ig=0 40 \
Emitter to Base Breakdown _ _
Voltage VEBO |E—1 O}JA IC_O 6.0 \Y
Collector Cut-Off Current lceo V=30V Ie=0 0.05 MA
Emitter Cut-Off Current lego Veg=3.0V Ic=0 0.05 MA
hFE(1) VCE=1 .0V |C=1 OmA 100 300
hFE(2) VCE=1 .0V |C=1 00mA 30
DC Current Gain hFE(3) Vee=1.0V Ic=50mA 60
hFE(4) VCE=1 .0V |C=1 .OmA 70
hFE(5) VCE=1 .0V |C=0-1 mA 40
Collector-Emitter Saturation Veegatyr) | lc=10mA lg=1.0mA 0.2 \%
VOltage VCE(sat)(2) Ic=50mA Is=5.0mA 0.3 \Y
. . VBE(sat)(1) |C=1 OmA |B=1 .OmA 0.65 0.85 \Y
Base-Emitt turation Volt
ase-Emitter Saturation Voltage Veetoan o) | 1c=50mA 1o=5.0mA 095 v
s Vce=20V Ic=10mA
Transition Frequency fr f=100MHz 300 MHz
Output Capacitance Cob Vee=5.0V  f=1.0MHz 4.0 pF
. Vce=3.0V lc=10mA
Storage Time tstg lg1=-lsy=1.0mA 200 ns
. Vce=3.0V Ic=10mA
Fall Time ts lg1=-ls,=1.0mA 50 ns
. VCC=3.0V VBE=0.5V
Delay Time tq lc=10mA ls;=1.0mA 35 ns
. . VCC=3.0V VBE=0.5V
Rise Time t, lc=10mA ls;=1.0mA 35 ns
Input Capacitance Cip Veg=0.5V f=1.0MHz 8.0 pF
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Electrical Characteristics(Ta=25°C) (PNP)

Parameter Symbol Test Conditions Min Typ Max | Unit
Collector to Base Breakdown _ _
Voltage VCBO |C—-1 0|JA |E—O -40 \Y
Collector to Emitter Breakdown _ _ )
Voltage Vceo lc=-1.0mA [g=0 40 \Y
Emitter to Base Breakdown _ _ )
Voltage VEBO |E—-1 OHA IC_O 5.0 \
Collector Cut-Off Current ICBO VCB=-30V Ie=0 -0.05 }JA
Emitter Cut-Off Current lego Veg=-3.0V  Ic=0 -0.05 MA
hFE(1) VCE='1 .0V IC=-10mA 100 300
hFE(2) VCE='1 .0V |C='1 00mA 30
DC Current Gain hFE(3) VCE='1 .0V IC=-50mA 60
hFE(4) VCE= -1.0V |C='1 .OmA 80
hFE(S) VCE=‘1 .0V |C=-O.1 mA 60
Collector-Emitter Saturation Veesat) (1) | lc=-10mA lg=-1.0mA -0.25 \
voltage Veesay @) | lc=-50mA  1g=-5.0mA 04 | V
VBE(sat) ™) |C='1 OmA |B=‘1 .OmA -0.65 -0.85 \Y
Base-Emitter Saturation Voltage
VBE(sat) (2) IC=-50mA IB=-5.OmA -0.95 \Y
Transition Frequency fr 1Y=C1E0=(;§/IO|}|/2 le=-10mA | 55 MHz
Output Capacitance Cob Veeg=-5.0V  f=1.0MHz 4.5 pF
. VCC=-3.0V |C='1 OmA
Storage Time tstg lg1=-ls,=-1.0mA 225 ns
. VCC=-3.0V |C='1 OmA
Fall Time tf lgr=-lg,=-1.0mA 75 ns
. Vee=-3.0V  Vge=-0.5V
Delay Time tg ICC=(21 OmA IB?E-1 OmA 35 ns
. . VCC=-3.0V VBE=-O.5V
Rise Time t lc=-10mA ls1=-1.0mA 35 ns
Input Capacitance Cib Veg=-0.5V f=1.0MHz 10 pF
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Electrical Characteristic Curve (NPN)
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Electrical Characteristic Curve (PNP)
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Package Dimensions

A
UNIT: mm
D F
T ]
3 25 2 ’;l 1 J DIM | MIN | MAX
,F” A | 200 | 220
|
i 3 B | 115 | 1.35
: C | 090 | 1.10
- !
| @ D | 015 | 0.35
! E 2.15 | 245
: : : F 0.20 Typ.
? 4 Ej5 6 % _ G 120 | 1.40
H oy L i 3 H 0.65 Typ.
i' : ! J 0.08 | 0.15
‘ G i K | 0.00 | 0.10
— L 0.525 Ref.
v \ M | 026 | 046
oz \ | ] . L / N 0.90 | 1.00
REV.08

7 of 9



oo
S;‘ ks MMBT3946DW

Marking Instructions

.)(
.)(
X
[ ]
Note:
o . “1" Pin
46 : Product Type Code
*x* Lot No. Code, code change with Lot No.
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Temperature Profile for IR Reflow Soldering(Pb-Free)
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Note:

1.Preheating:150~180°C, Time:60~90sec.
2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. Cooling Speed: 2~10°C/sec.

Resistance to Soldering Heat Test Conditions

Temp.:2601+5°C Time:10+1 sec
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