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SMBT3904...MMBT3904

NPN Silicon Switching Transistors
¢ High DC current gain: 0.1 mA to 100 mA
e Low collector-emitter saturation voltage
e For SMBT3904S:
Two (galvanic) internal isolated transistors
with good matching in one package
e Complementary types: SMBT3906... MMBT3906
e SMBT3904S: For orientation in reel
see package information below
¢ Pb-free (ROHS compliant) package
¢ Qualified according AEC Q101

— RoHS

Type Marking Pin Configuration Package
SMBT3904/MMBT3904 s1A 1=B |2=E |3=C |- - - SOT23
SMBT3904S s1A 1=E1|2=B1|3=C2|4=E2 | 5=B2 |6=C1 | SOT363
Maximum Ratings

Parameter Symbol Value Unit
Collector-emitter voltage VcEo 40 \
Collector-base voltage Veeo 60

Emitter-base voltage VEBO 6

Collector current Ic 200 mA
Total power dissipation- Piot mV
Ts <71°C, SOT23, SMBT3904 330

Ts <115°C, SOT363, SMBT3904S 250
Junction temperature T 150 °C
Storage temperature Tstg -65 ... 150

Thermal Resistance

Parameter Symbol Value Unit
Junction - soldering point?) RinJs KIW
SMBT3904/MMBT3904 <240
SMBT3904S <140

1For calculation of RihJA Please refer to Application Note ANO77 (Thermal Resistance Calculation)
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@: ] neo/n SMBT3904...MMBT3904

Electrical Characteristics at T, = 25°C, unless otherwise specified

Parameter Symbol Values Unit
min. | typ. | max.

DC Characteristics

Collector-emitter breakdown voltage Vier)ceo| 40 - - |V
Ic=1mA Ig=0
Collector-base breakdown voltage ViBricBO| 60 - -
Ic=10pA, Ig=0
Emitter-base breakdown voltage ViBriEBO| © - -
IE=10pA, Ic =0

Collector-base cutoff current IcBoO - - 50 |[nA
VCB=30V, /E=0

DC current gain®) hre -
Io =100 A, Veg = 1V 40 - -
lc=1mA, Veg=1V 70 - -
Ic=10mA, Veg =1V 100 | - | 300
Ic =50 mA, Veg =1V 60 - -
lo =100 mA, Vog = 1V 30 - -

Collector-emitter saturation voltage) VCEsat \Y
Ic =10 mA, Ig = 1 mA - - | 02
Ic =50mA, Ig =5 mA - - 0.3
Base emitter saturation voltage?) VBEsat
Ic =10 mA, Ig = 1 mA 065 | - | 085
Ic =50 mA, Ig = 5 mA - - ] 095

TPulse test: t < 300us; D < 2%
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@: ] neo/n SMBT3904...MMBT3904

Electrical Characteristics at Ty = 25°C, unless otherwise specified

Parameter Symbol Values Unit

min. | typ. | max.

AC Characteristics

Transition frequency fr 300 - - |MHz
Ic =10 mA, Vce =20V, f=100 MHz

Collector-base capacitance Ceb - - 3.5 |pF
Ve =5V, f=1MHz
Emitter-base capacitance Ceb - - 8
Veg=0.5V, f=1MHz

Delay time ty - - 35 |ns
Vee =3V, Ic =10 mA, Ig1 =1 mA,
VBE(off) = 0.9 V

Rise time t - - 35
Vee =3V, Ic =10 mA, Ig1 =1 mA,
VBE(of) = 0.5V

Storage time tstg - - 200
Vee =3V, Ic=10mA, Ig1 =Ilgp =1 mA
Fall time t - - 50
Vee =3V, Ic =10 mA, Ig4 = Igp =1 mA

Noise figure F - - 5 |dB
IC =100 |JA, VCE = 5V, f=1 kHZ,
Af=200 Hz, Rg =1 kQ
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SMBT3904...MMBT3904

Test circuits

Delay and rise time

+3.0V

300 ns ~— D = 2% 215 Q
~ +10.9V
\ 10 kQ >
0

—J T:-o.sv L Qé > c

T
—— - | <4.0 pF

<1.0 ns . —
—_ EHNO00061
Storage and fall time
+3.0V
o)

t

10<t,;< 500 ps
~— [ =20
+10.9V

-

91 V—

<1.0 ns

IN916

N

1

EHN00062

2012-08-21



@fineon
-

SMBT3904...MMBT3904

DC current gain hpg = f(Ic)
Vce = 1V, normalized
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Collector-base capacitance C., = f(Vcp)
Emitter-base capacitance C.p, = f(VEgp)
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SMBT3904...MMBT3904

Total power dissipation Py, = f(Tg)
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Permissible Pulse Load
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@: ineon SMBT3904...MMBT3904

Permissible Pulse Load Delay time ty = f(/c)
Ptotmax/Ptotoc = f(p) Rise time . = f(Ic)
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Rise time t, = f(I¢)
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@: | neo/n Package SOT23  SMBT3904..MMBT3904

Package Outline
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Marking Layout (Example)
(infineon
|;| Manufacturer
|| 2005, June
S LO || Date code (YM)
= =

Pin 1 ———BCWe66
Type code
Standard Packing
Reel 2180 mm = 3.000 Pieces/Reel
Reel 2330 mm = 10.000 Pieces/Reel
4
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Package SOT363 SMBT3904...MMBT3904
/
Package Outline
202 0.9:0.1
0.230% bx 0.1 MAX.
- 301 -
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Foot Print

Marking Layout (Example)

Small variations in positioning of
Date code, Type code and Manufacture are possible.

Standard Packing

Pin 1 marking

ENNEINE

o .
Infineon
technologies

Manufacturer

| 2005, June
Date code (Year/Month)

WHs 2
jo

Laser marking

Reel 2180 mm = 3.000 Pieces/Reel
Reel 2330 mm = 10.000 Pieces/Reel

For symmetric types no defined Pin 1 orientation in reel.
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