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Dual Transistor (NPN+PNP)

Features

€ Complementary Pair
€ One 3904-Type NPN
One 3906-Type PNP
€ Epitaxial Planar Die Construction
€ |deal for Low Power Amplification and Switching 1 2 3

Circuit and Pin Schematic

Absolute Maximum Ratings (Ta=25°C)

Symbol Parameter Value Units
Vceo Collector-Base Voltage 60 \% < 4 6 °
Vceo Collector-Emitter Voltage 40 V .
VEeBo Emitter-Base Voltage 5 V
Ic Collector Current -Continuous 0.2 A 1
P Collector Power Dissipation 0.2 w . .
€ Ooeration Junct pd K46 = Device Marking Code
peration Junction an - ° Dot denotes Pin1
ToTetg Storage Temperature Range -55~+150 ¢

Electrical Characteristics OF TR1(NPN 3904) (TA=25°C)

Parameter Symbol Test conditions Min Max Unit
Collector-base breakdown voltage V@Rr)cBO Ic = 10pA, =0 60 V
Collector-emitter breakdown voltage V(@Rr)cEO lc=1mA, 1g=0 40 \Y
Emitter-base breakdown voltage V(8Rr)EBO le= 10pA, Ic=0 5 Vv
Collector cut-off current Iceo Veg=30V, [g=0 0.05 MA
Collector cut-off current lceo Vee=30V, Ig=0 0.5 MA
Emitter cut-off current leso Veg= 5V, Ic=0 0.05 MA

hFE(1) VCE= 1V, |c= 0.1mA 40
hre@) Vee=1V, lc=1mA 70
DC current gain hre) Vee= 1V, lc=10mA 100 300
hre) Vee= 1V, lc=50mA 60
hre(s) Vee= 1V, Ic=100mA 30
Collector-emitter saturation voltage Verat lc=10 mA, le= TmA 0.2 v
VCE(sat)Z |C=50 mA, |B= 5mA 0.3 V
. . VBE(sat)1 lc=10 mA, Is= 1mA 0.65 0.85 Vv
Base-emitter saturation voltage
VBE(sat)Z |C= 50 mA, |B= 5mA 0.95 V
Transition frequency fr Vce=20V,Ic=20mA, f=100MHz 300 MHz
Noise figure NF ;/=C1E;|i\z/ 'Fgg' 11}2?' 5 dB
Output capacitance Cob Vee=5V,lg=0,f=1MHz 4 pF
Delay time ty Vee=3V, Vee=0.5V 35 nS
Rise time t; Ic=10mA, lg1=- lg2=1mA 35 nS
Storage time ts Vee=3V, Ic=10mA 200 nS
Fall time tf Ig1=-lg2= 1TmMA 50 nS
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@ D—FIRST Dual Transistor (NPN+PNP) _

Absolute Maximum Ratings (Ta=25°C)

Symbol Parameter Value Units
Vceo Collector-Base Voltage -40 V
Vceo Collector-Emitter Voltage -40 V
VEegO Emitter-Base Voltage -5 V
Ic Collector Current -Continuous 0.2 A
Pc Collector Power Dissipation 0.2 W
Nl | Qe ||

Electrical Characteristics OF TR2(PNP 3906) (TA=25°C)

Parameter Symbol Test conditions Min Typ Max Unit
Collector-base breakdown voltage Vercso | lc=-10pA,le=0 -40 \Y
Collector-emitter breakdown voltage Verceo | lc=-1mA,lg=0 -40 v
Emitter-base breakdown voltage Verieso | le=-10uA,lc=0 -5 v
Collector cut-off current Iceo Vce=-30V,Ig=0 -0.05 MA
Emitter cut-off current leso Veg=-5V,Ic=0 -0.05 uA

hre¢y | Vee=-1V,Ic=-0.1mA 60
hre@) Vee=-1V,Ic=-1mA 80
DC current gain hre@) | Vee=-1V,Ic=-10mA 100 300
hre@y | Vee=-1V,lc=-50mA 60
hres) | Vee=-1V,Ic=-100mA 30
Collector-emitter saturation voltage Voesayt_| lo=10mA ls=-1mA 025 v
Veeat | 1c=-50mA, lg=-5mA 04 Vv
Base-emitter saturation voltage Veegan_| lo=-10mA ls=-1mA 065 085 v
Vee@atz | Ic=-50mA, [g=-5mA -0.95 Vv
Transition frequency fr Vce=-20V,lc=-10mA,f=100MHz 250 MHz
Collector output capacitance Cob Vep=-5V,lg=0,f=1MHz 4.5 pF
Noise figure NF :i‘f;:’z\,/;;j?; (TA' 4 dB
Delay time tq Vec=-3V, Vge=-0.5V 35 nS
Rise time t; lc=-10mA, lg1=-lg2=-TmA 35 nS
Storage time ts Vee=-3V, lc=-10mA 225 nS
Fall time t l1=-Ig2=- TMA 75 nS
Ordering Information
Part Number Marking Packaging Reel Size

MMDT3946 K46 o 3000/Tape & Reel 7 inch

Rev. 1_Dec, 2019 2 www.first-electronic.com



@ D_FIRST Dual Transistor (NPN+PNP) —

SOT-363 Package Outline Drawin

A DIMENSIONS
. T ) MILLIMETERS INCHES
H H H N SYMI™MIN [ NOM | MAX | MIN | NOM | MAX
x[e] A 1.10 0.043
e | A1 | 0.00 0.10 | 0.000 0.004
i A2 | 070 | 090 | 1.00 | 0.028 | 0.035 | 0.039
H H o b | 0.15 0.30 | 0.006 0.012
] c | o008 022 | 0.003 0.009
(Deelc] e D | 180 | 200 | 220 | 0071 | 0.079 | 0.087
E1 | 115 | 125 | 135 | 0.045 | 0.049 | 0.053
‘ : | E 2.10 BSC 0.083 BSC
|| o 0.65 BSC 0.026 BSC
Ellc / | . . el 1.30 BSC 0.051 BSC
TR e
T aaa 0.10 0.004
T o “J‘ ! cce 0.30 0.012

Suggested Land Pattern

j x ‘% SYM DIMENSIONS
— o MILLIMETERS INCHES
et C 1.85 0.073
. G 1.00 0.039
¢+ ez P 0.65 0.026
f X 0.40 0.016
+ |+ v Y 0.85 0.033
%+ . 4; L | Z 2.70 0.106

Contact Information

Changzhou D-first Electronics CO.,Ltd.
www.first-electronic.com

Email: xhf@first-electronic.cn

Phone: +86 (0519) -8817 1671
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Dual Transistor (NPN+PNP)

Recommended Soldering Conditions

- ATBTSsET

Tp

TL

Temperature =—>

25

Reflow Soldering

. ts
Preheat

Critical Zone
T . toTp

“ t25C to Peak

Time —=>

Recommended Conditions

Profile Feature

Average ramp-up rate (T, to Tp)

Pb-Free Assembly

3°C/second max.

Preheat
-Temperature Min (Ts min)
-Temperature Max (Ts max)
-Time (min to max) (ts)

150°C
200°C
60-180 seconds

TS max to TL
-Ramp-up Rate

3°C/second max.

Time maintained above:
-Temperature (T)
-Time (t.)

217°C
60-150 seconds

Peak Temperature (Tp)

260°C

Time within 5°C of actual Peak Temperature (tp)

20-40 seconds

Ramp-down Rate

6°C/second max.

Time 25°C to Peak Temperature

8 minutes max.
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