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Advancing the Semiconductor Industry Since 1972 NPN Silicon EpitaXiaI Transistor

NPN General Purpose Transistors R
BASE
! SOT-23
MAXIMUM RATINGS EMITTER
Rating Symbol 2222 2222A Unit
Collector-Emitter Voltage VCEO 30 40 Vdc
Collector-Base Voltage VCcBO 60 75 Vdc
Emitter-Base VOltage VEBO 5.0 6.0 Vdc
Collector Current-Continuous Ic 600 mAdc
THERMAL CHARACTERISTICS
Characteristics Symbol | Max Unit
Total Device Dissipation FR-5 Board (1) PD 225 mw
TA=25C o o
Derate above 25 C 1.8 mW/ C
Thermal Resistance, Junction to Ambient ReuA 556 Cc/w
Total Device Dissipation R 300 mw
Alumina Substratcg, (2) TA=25 C PD .
Derate above 25 C 2.4 mW/ C
Thermal Resistance, Junction to Ambient ReJA 417 ‘cw
Junction and Storage, Temperature Ty, Tstg -55 to +150 ‘c
ELECTRICAL CHARACTERISTICS
Characteristics _ Symbol  Min Max Unit
OFF CHARACTERISTICS
_Emi - _ MMBT2222 V(BR)ICEO 30 - Vdc
Collector-Emitter Breakdown Voltage (Ic=10 mAdc.|g=0) MMBT2222A 40 R
g _ - MMBT2222 V(BR)CBO 60 - Vdc
Collector-Base Breakdown Voltage (Ic=10 pAdc.lg=0) MMBT2222A 75 . -
. _ _ MMBT2222 V(BREBO| 5.0 - Vdc
Emitter-Base Breakdown Voltage (IE=10 nAdc.lg=0) MMBT2222A 6.0 -
Collector Cutoff Current (VCE=60 Vdc,VEB (0ff)=3.0 Vdc) MMBT2222A ICEX - 10 nAdc
Collector Cutoff Current (VCB=50 Vdc,Ig=0) MMBT2222 IcBO - 0.01
(Vcp=60Vdc, IE=0) s MMBT2222A - 0.01 UAdc
(VcB=50Vdc, Ig=0, TA=125 C) MMBT2222 . 10
(VeB=60Vdc, Ig=0, TpA=125 C) MMBT2222A - 10
Emitter Cutoff Current (VEB=3.0 Vdc,Ic=0) MMBT2222A IEBO - 100 nAdc
Base Cutoff Current (VCE=60Vdc, VEB(Off)=3.0VdC) MMBT2222A IBL - 20 nAdc
1.FR-5=1.0 x 0.75 x 0.062 in
2.Alumina=0.4 x 0.3 x 0.024 in. 99.5% alumina
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MMBT2222 & MMBT2222A IR RS EMiconDuCTOR

NPN Silicon Epitaxial Transistor Advancing the Semiconductor Industry Since 1972

MMBT2222
MMBT2222A

ELECTRICAL CHARACTERISTICS (Ta=25 C unless otherwise noted) (Countinued)

‘ Characteristics Symbol ‘ Min ‘ Max Unit
ON CHARACTERISTICS
DC Current Gain heg -
(Ic=0.1 mAdc,Vcg=10Vdc) 35 -
(Ic=1.0 mAdc, Vcg=10Vdc) 50 -
(Ic=10 mAdc,Vcg=10 Vdc) 75 -
(Ic=10 mAdc, Vcg=10 Vdc, TA=-55 C) MMBT2222A ONLY 35 -
(Ic=150 mAdc, VcE=10 Vdc) (3) 100 300
(Ic=150 mAdc, Vcg=1.0Vdc) (3) 50 -
(Ic=500 mAdc, Vcg=10 Vdc) (3) MMBT2222 30 i
MMBT2222A 40 -
Collector-Emitter Saturation Voltage (3) VCE(sat vd
(Ic=150 mAdc, Ig=15mAdc) MMBT2222 (sat) ) 04 c
MMBT2222A - 03
(Ic=500 mAdc, Ig=50mAdc) MMBT2222 . 16
MMBT2222A ) 1.0
Base-Emitter Saturation Voltage (3) V| -
(Ic=150 mAdc, Ig=15mAdc) MMBT2222 BE(sat) 06 e vde
MMBT2222A :
(Ic=500 mAdc, Ig=50mAdc) MMBT2222 - 26
MMBT2222A - 20

SMALL-SIGNAL CHARACTERISTICS

Current-Gain-Bandwidth Product (4) fr MHz
(Ic=20 mAdc, Vcg=20 Vdc, f=100MHz) MMBT2222 250 )
MMBT2222A 300 -
Output Capacitance MMBT2222 Cobo _ 8.0 oF
(VcB=10Vdc, Ig=0, f=1.0MHz) MMBT2222A .
Input Capacitance MMBT2222 Cibo - 30 pF
(VEp=0.5Vdc, Ic=0,f=1.0MHz) MMBT2222A - 25
Input Impedance hie
(Ic=1.0 mAdc,VCE=10 Vdc, f=1.0 kHz) MMBT2222A 2.0 8.0 K
(Ic=10 mAdc,VCE=10 Vdc, f=1.0 kHz) MMBT2222A 0.25 125
Voltage Feeback Radio hre
(Ic=1.0 mAdc, Vcg=10 Vdc, f=1.0 kHz) MMBT2222A - 8.0 x 10-4
(Ic=10 mAdc,Vcg=10 Vdc, f=1.0 kHz) MMBT2222A - 4.0
Small-Signal Current Gain hfe
(Ic=1.0 mAdc, VCE=10Vdc, f=1.0 kHz) MMBT2222A 50 300 -
(Ic=10 mAdc, Vcg=10Vdc, f=1.0 kHz) MMBT2222A 75 375
Output Admittance hoe umhos
Collector Base Time Constant
(IE=20 mAdc, VCB=20 Vdc, f=31.8 MHz) MMBT2222A b.Ce - 150 ps
Noise Figure B
(Ic=100 pAdc,Veg=10Vdc,Rg=1.0k ,f=1.0kHz) MMBT2222A NF - 4.0 d
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Advancing the Semiconductor Industry Since 1972 NPN Silicon EpitaXiaI Transistor

MMBT2222
MMBT2222A

ELECTRICAL CHARACTERISTICS (Ta=25 C unless otherwise noted) (Countinued)
‘ Characteristics ‘ Symbol ‘ Min Max Unit

SWITCHING CHARACTERISTICS (MMBT2222A only)

Delay Time (Voe=30 Vde, VRg=(off)=-0.5Vdc, tq - 10 .
Rise Time Ic=150 mAdc, Ig1=15 mAdc) tr - 25
Storage Time (Vce=30Vdc, Ic=150 mAdc, ts - 225 o
Fall Time IB1=IB2=15 mAdc) t B o
3.Pulse Test:Pulse Width <300 ps, Duty Cycle = 2.0%.
4.fTis defined as the frequency at which Ihfe extrapolates to unity.
Typical Characteristics
Typical Pulsed Current Gain Collector- Emitter Saturation
z vs Collector Current s Voltage vs Collector Current
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MMBT2222 & MMBT2222A

NPN Silicon Epitaxial Transistor

MMBT?2222
MMBT2222A
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CoOllector-Cutoff Current vs
Ambient Temperature

(%3
=3
=

100 Vcp=40V

S

—

o

[N
[

50 100
TA-AMBIENT TEMPERATURE ( C)

75 125

Icgo COLLECTOR CURRENT (nA)

Turn On and Turn Off Times

vs Collector Current

400
Ig-iB- ¢
B1=1B2= 10
320
V=25V
€ 240
£
=
=
= 160
80
oN - 7
0
10 100

Ic-COLLECTOR CURRENT(mA)

Emitter Transition and Output
Capacitance vs Reverse Bias Voltage

20 f=IMHz
g =
=z 16
) .
4
g 2 <
S
<« ) Cte
=9
< 8 -
O

4 Cob

150
0.1 1 10 100
REVERSE BIAS VOLTAGE (V)

Switching Times
vs Collector Current

1
lp1=lB2= &
320
Vee=25V
@n
g 240 :
= v
=) t
= 160 S
tr §
{OFF 80 t .
td :\ - -
0 i ——
1000 10 100 1000

Ic-COLLECTOR CURRENT(mA)

Power Dissipation vs

Z
S 075
=
=
—
wn
E 0.5
= SOT-23
=
2
O 025
A
a
-9
0
0 25

Tel. 1-973-377-9566, Fax. 1-973-377-3078

133 Kings Road,

Madison, New Jersey07940

United States of America
© 2013 American Microsemiconductor, Inc.
Specifications are subject to change without notice.

Ambient Temperature

50
TEMPERATURE( C)

75 100 125 150

Document Page 4 of 6
Revised 06/2013

Aerospace Mgmt. Sys. Cert.
AS/EN/JISQ9100:2009 Rev. C
1S09001:2008

Cert No. 45325

A EValig,
o 29

0 * Agg

&

www.americanmicrosemi.com

%
%, 2
7t systom &




If/\\f{gfl{{(l)CS/E\ﬁICONDUCTOR MMBT2222 ﬁ. MMBT2222A

Advancing the Semiconductor Industry Since 1972 NPN Silicon EpitaXiaI Transistor

MMBT?2222
MMBT2222A

TEST CIRCUIT 30V
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FIGURT 1: Saturated Turn-On Switching Time
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FIGURT 2: Saturated Turn-Off Switching Time
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MMBT2222 & MMBT2222A IR RS EMiconDuCTOR

NPN Silicon Epitaxial Transistor Advancing the Semiconductor Industry Since 1972

MMBT2222A
SOT-23 Outline Dimensions Unitmm
> <A Dim Min Max
m A 0.35 0.51
B 119 140
TOP VIEW B ¢ C 210 3.00
v D 085 1.05
[ ] ) »u E 046 100
E» < G D G 170 210
« - 4 H 270 3.10
o J 0.01 0.13
[ Ikt K 089 110
= — v v : '
y L M M 0076 025
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