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Jingdao Microelectronics co.LTD
山东晶导微电子股份有限公司

     MMBT3946WH

NPN    MAXIMUM RATINGS (Ta=25℃ unless otherwise noted)

SymbolParameter Value Unit

 VCBO

VCEO

 VEBO

 IC

Collector–Base Voltage

Collector–Emitter Voltage

Emitter–Base Voltage

Collector Current — Continuous

60 V

40 V

6 V

200 mA

PNP   MAXIMUM RATINGS (Ta=25℃ unless otherwise noted)
 

SymbolParameter Value Unit

 VCBO

VCEO

 VEBO

 IC

Collector–Base Voltage

Collector–Emitter Voltage

Emitter–Base Voltage

Collector Current — Continuous

-40 V

-40 V

-5 V

-0.2 A

 THERMAL CHARACTERISTICS

Parameter Symbol Value Unit

Collector Power DissipationBoard  25°C PD 200 mW

Thermal Resistance, Junction to Ambient R0JA 625 mW°C

Operation Junction and Storage

Temperature Range
TJ , Tstg -55~ +150 °C

NPN / PNP Small Signal Surface Mount Transistors
These transistors are designed for general purpose amplifier 

applications. They are housed in the SOT–363 which is designed 

for low power surface mount applications.

FEATURES 

•  
 

 

Ideally suited for automatic insertion

For switching and AF amplifier applications•  

 

Complementary Pair: MMBT3904 Type NPN / MMBT3906 Type PNP•  
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NPN   ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.)

Parameter Symbol Test conditions Min

Collector-base breakdown voltage

Delay time

Transition frequency

 V(BR)CBO

 V(BR)CEO

 V(BR)EBO

 ICEX

 hFE1

 VCE(sat)

 VBE(sat)

 fT

IC = 10uA, IE = 0

IC = 1 mA, IB = 0

IE = 10uA, IC = 0

VCB = 60V, IE = 0

VCE = 30V, V  =3VBE(off)

VCE = 1V, IC = 50mA

IC = 50mA, IB = 5mA

VC =3V,VBE(off)=-0.5V
=10mA,
C

IC IB1=1mA

60

40

6

100

0.3

100

50

V

V

V

nA

nA

V

V

MHZ

MaxTyp Unit

Storage time

Fall time

 ICBO

 IEBO

 hFE2

VEB = 5V, IC =0

VCE = 1V, IC=10mA

IC = 50mA, IB = 5mA

VCE = 20V, IC = 10mA,
f=100MHz

VCC = 3V, IC = 10mA
IB1= 1mAIB2=

60

300

50

300

35 ns

nA

Collector-emitter breakdown voltage

Emitter-base breakdown voltage

Collector cut-o ffcurrent

Collector cut-o ffcurrent

Emitter cut-o ffcurrent

DC current gain

Collector-emitter saturation voltage

Base-emitter saturation voltage

Rise time

 hFE3

 td

 tr

 ts

 tf

VCE = 1V, IC = 100mA 30

0.95

35

200

50

ns

ns

ns
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PNP   ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.)

Parameter Symbol Test conditions Min

Collector-base breakdown voltage

Delay time

Transition frequency

 V(BR)CBO

 V(BR)CEO

 V(BR)EBO

 ICBO

 hFE1

 VCE(sat)

 fT

IC =-10uA, IE = 0

IC =-1 mA, IB = 0

IE =-10uA, IC = 0

VCB =-40V, IE = 0

VEB =-5V, IC = 0

VC =-20V, =-10mA,E IC
f=100MHz

-40

-40

-5

-50

-50

V

V

V

nA

nA

MHZ

Max Unit

Storage time

Fall time

 ICEX

 IEBO

 hFE2

VCE =-30V, VCE=-3V

VCC =-3V, IC =-10mA
IB1= 1mAIB2=-

100

-50

300

-0.95

ns

nA

Collector-emitter breakdown voltage

Emitter-base breakdown voltage

Collector cut-o ffcurrent

Collector cut-o ffcurrent

DC current gain

Collector-emitter saturation voltage

Base-emitter saturation voltage

Rise time

 hFE3

 td

 tr

 ts

 tf

60

-0.3

ns

ns

ns

Emitter cut-o ffcurrent

 VBE(sat)

VCC =-3V, 
IC =-10mA,IB1= 1mA

VBE =-0.5V
IB2=-

IC =-50mA, IB =-5mA

IC =-50mA, IB =-5mA

VCE =-2V, IC =-100mA

VCE =-1V, IC =-50mA

VCE =-1V, IC =-10mA

30

300

35

35

225

75

V

V
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Fig.3     Cob / Cib —— VCB / VEB
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NPN  TYPICAL CHARACTERICS

Fig.1  Static characteristics
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Fig.6    VBEsat —— IC
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Fig.2   PC —— Ta
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Fig.7     IC —— VBE
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Fig.3     Cob / Cib —— VCB / VEB
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Fig.1  Static characteristics
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Fig.6    VBEsat —— IC
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SOT-363  Package Outline Dimensions

The recommended mounting pad size

0.7

(0.028)

Unit ：
mm

(inches)

1.9

(0.075)

0.9

(0.035)
0.65

(0.026)

0.65

(0.026)

UNIT

mm

mil

max

min

max

min

A

1.00

0.80

39.37

31.50

A1

0.10

0.00

3.94

0.00

C

0.25

0.10

9.84

3.94

D

2.20

1.80

86.61

70.87

e1

0.65
(BSC)

25.59
(BSC)

e

1.40

1.20

55.12

47. 24

SOT-363  mechanical data

L

0.320

REF

REF

12.56

E

1.35

1.15

53.15

45.28

∠ALL ROUND

A

A1

L

C

HE

2.40

2.00

86.61

78.74

B

0.30

0.20

11.81

7.87

D

e
B

e1

H
E E

Marking
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Type number Marking  code

MMBT3946WH P46
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