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MMBT2222/A

NPN EPITAXIAL SILICON TRANSISTOR

%

Collector Dissipation: Pc(max)=

DATA GENERAL PURPOSE TRANSISTOR
*  Complement to MMBT2907/A

225mW

ABSOLUTE MAXIMUM RATINGS at Ta=25

Package:SOT-23

Characteristic Symbol | Rating Unit 1
2222 2222A
Collector-Base Voltage Vcbo 60 75 \%
Collector-Emitter Voltage Vceo 30 40 \%
Emitter-Base Voltage Vebo 5 6 v PIN: ! 2 3
Collector Current Ic 600 mA STYLE
Collector Dissipation Ta=25 * Pp 225 mW NO1 B E ¢
Junction Temperature Tj 150
Storage Temperature Tstg -55-150
ELECTRICAL CHARACTERISTICSat Ta=25
Characteristic Symbol | Min | Max | Unit Test Conditions
Collector-Base Breakdown Voltage MMBT2222 60
BVcbo \Y% Ic=10uA TIe=0
MMBT2222A 75
Collector-Emitter Breakdown Voltage MMBT2222 30
BVceo \Y% Ic=10mA Ib=0
MMBT2222A 40
Emitter-Base Breakdown Voltage = MMBT2222 5
BVebo \Y% Ie= 10uA Ic=0
MMBT2222A 6
Emitter Cutoff Current MMBT2222A Icex 10 nA | Vce=60V Veb=3V
Collect Cutoff Current MMBT2222 Vcb=50V  Ie=0
Icbo 10 nA
MMBT2222A Vcb= 60V Ie=0
Collect Cutoff Current MMBT2222 Icbo 10 nA | Vcb=50VIe=0 Ta=125
MMBT2222A Vcb=60VIe=0 Ta=125
Collect Cutoff Current MMBT2222A Iebo 10 nA | Vcb=3V Ic=0
DC Current Gain Hfel 35 Vce=10VIc=0.1mA
DC Current Gain Hfe2 50 Vcee= 10V Ic= ImA
DC Current Gain Hfe3 75 Vce=10V Ic= 10mA
DC Current Gain Hfe4 100 300 Vce=10V Ic= 150mA
DC Current Gain Hfe5 50 Vcee= 1.0V Ic= 150mA
DC Current Gain MMBT2222 30
Hfe6 Vee=10V Ic= 500mA
MMBT2222A 40
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TECHNI CAL DATA

MMBT2222/ A

NPN EPITAXIAL SILICONTRANSISTOR

ELECTRICAL CHARACTERISTICSat Ta=25 (continued)
Characteristic Symbol | Min | Max | Unit Test Conditions
Collector-Emitter Saturation Voltage MMBT2222 0.4
Vce(sat) \% Ic=150mA Ib= 15mA
MMBT2222A 0.3
Collector-Emitter Saturation Voltage MMBT2222 1.6
Vce(sat) \% [c=500mA Ib= 50mA
MMBT2222A 1.0
Base-Emitter Saturation Voltage MMBT2222 1.3
Vbe(sat) v Ic=150mA Ib= 15mA
MMBT2222A 0.6 1.2
Base-Emitter Saturation Voltage MMBT2222 2.6
Vbe(sat) \" [c=500mA Ib= S0mA
MMBT2222A 2.0
Iutput Base Capacitance MMBT2222 Cib 30 - V EB =0.5 Vdc,
ibo
MMBT2222A 25 IC=0,f=1.0 MHz
Output Base Capacitance Cobo 8 PF | Vcb=10V Ie=0 f=1MHz
Vee= 10V Ic=0.1mA
Noise Figure NF 10 dB
f=1KHz Rs=2KQ
Current Gain-Bandwidth Product MMBT2222 250 Vee= 20V Ic= 20mA
f; MH
MMBT2222A B 300 “ f=100MHz
SWITCHING CHARACTERISTICS
Characteristic Symbol Min Max Unit Test Conditions
Delay Time td 10 ns (VCC =30 Vdc, VEB(off) =— 0.5 Vdc
Rise Time tr 25 ns I C =150 mAdc, I Bl = 15 mAdc)
Storage Time ts 225 ns (VCC=30Vdc, I C=150 mAdc
Fall Time tf 60 ns IB1 =1B2=15mAdc)

*  Total Device Dissipation : FR=1X0.75x0.062in Board,Derate 25
#  Pulse Test : Pulse Width < 300uS,Duty cycle< 2%

DEVICE MARKING:
MMBT2222=M1B
MMBT2222A=1P
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SEMICONDUCTOR

MMBT2222/A

NPN EPITAXIAL SILICON TRANSISTOR

TECHNI CAL DATA

—»]
+1evl'—‘\

1.0 to 100ps,

DUTY CYCLE = 2%

MMBT2222/ALT1

SWITCHING TIME EQUIVALENT TEST CIRCUITS

+30V
+30V

1.0 to 100ps,

+16V DUTY CYCLE = 2%
‘ ~ 1.0k
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~ 1.0k ' '
d ” -t 0 -~ '_;‘_
J : C . *<10pF _14\/“ L 1 C *< 10 pF
-wd
5 [ <o0ms -4 oons  NO14
L —4.0V
= Scope rise time < 4.0ns
*Total shunt capacitance of test jig, connectors, and oscilloscope.
Figure 1. Turn—-On Time Figure 2. Turn—-Off Time
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MMBT2222/A

NPN EPITAXIAL SILICON TRANSISTOR
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100 i
V=30V
70 I J1,=10
t'=t-1/8t, | = 4
50 T=25C -
= N T~
%]
c
o 20 . .
= S\
= 20 N
L
%) ™~
74
= 10 Ty e
7.0
5.0
5.0 70 10 20 30 50 70 100 200 300 500
| ., COLLECTOR CURRENT (mA)
Figure 6. Turn - Off Time
10 [T TTI
T '
8 I =50 pA /
@ 100 pA 4
= \ 500 pA / VAL
1.0 mA
< \ m / /|
L 4 \g \\ // /!
h N N\ / / /
2, N >/ 4
- N < q
LZL >‘~-§ ,/, Pl
0
50 100 200 500 1.0k 2.0k 5.0k 10k 20k 50k 100k
R ., SOURCE RESISTANCE (kQ)
Figure 8. Source Resistance Effects
)
< 500 T
g V =20V
o — oEo
8 a0 T,=25°C -
a e \\
= o N
O 200
= /
7
<
[ah)
= //
& 100
i
=
Y70
o
3 50
— 1.0 20 30 5.0 7.0 210 20 30 50 70 100

| ., COLLECTOR CURRENT (mA)
Figure 10. Current— Gain Bandwidth Product

LT PARGFEETE, LRSS TR .

——
U



c SEMICONDUCTOR
JJ“

T A SR RY TECHNI CAL DATA

MMBT2222/A

NPN EPITAXIAL SILICON TRANSISTOR
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OUTSIDE DEMENSION AND INTERNAL
CONFIGURATION (SOT-23)

AP

Al

ny

L3

oL :
! ! ~
s
- L2
H
Dimensions in P R s
s & PIN
Symbol Millimeters LK
Min | Nominal | Max | STYLS 1 4 2 3 i
Al 0.900 0.970 1.000 FHAg KSR 4=
6
A2 0.350 0.380 0.410 BASE EMITTER COLLCTOR
2.800 2.900 | 3.000 ) FH 4 ANERH NO- BH %
0.085 0.100 0.150 ANODE CONNECTION CATHODE
1.800 1.900 | 2.000 BH 4% BH 4% A 4%
9
El 2200 | 2.400 | 2.600 ANODE ANODE CATHODE
E2 1.200 1.300 1.400 " FH A% BH A% H A% -5 k%
H 0.300 0.400 0.500 ANODE CATHODE | ANODE-CATHODE
L1 0.000 0.100 . BH A% BH A% FH A%
L2 0.200 CATHODE CATHODE ANODE
L3 0.030 0.080 | 0.130 8 A& NO- B4R BH 4%
R 0.080TYP CONNECTION | CATHODE ANODE
15 BRI FH A B - A
CATHODE ANODE CATHODE-ANODE
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r' SEMICONDUCTOR MBRI BAEBENE
- OUTSIDE DEMENSION AND INTERNAL

TECHNI CAL DATA
T IR R CONFIGURATION (SOT-23)

"
1 / = F=N
11
OUTSIDE Scale 1:1 on letter size paper
W1l
We
|
}7
i |
}7
W3
FOOTPRINTS FOR SOLDERING
Dimensions in Millimeters Dimensions in Inches
Symbol
Nominal Nominal

W1 1.900 0.0748

w2 0.950 0.0374

W3 0.800 0.0315

T 2.000 0.0787
T1 1.000 0.0394
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SOT-23 TAPE AND REEL DATA

SOT-23 PACKAGING:

User Dlrecllon of Feed U

Bar Code Labei

#«— Embossment

SOT-23EMBOSSED CARRIER TAPE:

A0
Al

gei=n .
\

P2

E

c}@*%ﬁ

5—0

IR i R

J

Bl‘
BO

Symbol Dimensions in Millimeters Dimensions in Inches
Minimum Nominal Maximum | Minimum Nominal Maximum

A0 3.050 3.150 3.250 0.1201 0.1240 0.1280
Al 0.900 1.000 1.100 0.0354 0.0394 0.0433
BO 2.669 2.769 2.869 0.1051 0.1090 0.1130
B1 2.100 2.200 2.300 0.0827 0.0866 0.0906

C 2.750TYP 0.1083TYP
D 1.500 1.500 1.600 0.0591 0.0591 0.0630
D1 0.900 1.000 1.100 0.0354 0.0394 0.0433
E 1.650 1.750 1.850 0.0650 0.0689 0.0728
F 3.450 3.500 3.550 0.1358 0.1378 0.1398
1.119 1.219 1.319 0.0441 0.0480 0.0519

K1 0.850TYP 0.03346TYP
P 3.900 4.000 4.100 0.1535 0.1575 0.1614
PO 3.900 4.000 4.100 0.1535 0.1575 0.1614
PO10 39.800 40.000 40.200 1.5669 1.5748 1.5827
P2 1.950 2.000 2.050 0.0768 0.0787 0.0807
t 0.216 0.229 0.242 0.0085 0.0090 0.0095
W 7.900 8.000 8.300 0.3110 0.3150 0.3268
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SEMICONDUCTOR

TECHNI CAL DATA

SOT-23 TAPE AND REEL DATA

SOT-23 REEL DATA:

Ziiz
Dimensions in Millimeters Dimensions in Inches
Symbol
Minimum Nominal Maximum Minimum Nominal Maximum
B - - 12.500 - - 0.4921
Bl 8.900 9.000 9.100 0.3504 0.3543 0.3583
B2 1.700 1.750 1.800 0.0669 0.0689 0.0709
D $177.000 $178.000 $©179.000 ®6.9685 ®7.0079 ®7.0472
DI ®67.600TYP ®2.6614TYP
D2 ®157.600TYP ©6.2047 TYP
d ®12.800 ‘ ®13.000 ‘ ®13.200 ®0.5039 ®0.5118 ®0.5197
dl ®1640 TYP ®0.6457 TYP
d2 ®21.000 TYP ®0.8268 TYP
d3 ®25.200 TYP ®0.99221TYP
d4 ®50.600 ®51.600 ®52.600 ®1.9921 ®2.0315 ®2.0709
ds ®53.800 D54.800 ®55.800 ®2.1181 ®2.1575 ®2.1969
E 2.800 TYP 0.1102TYP
L 1.750 TYP 0.0689 TYP
R 2.575 TYP 0.1014 TYP
\\% 15.000 TYP 0.5906 TYP
Wi 1.300 TYP 0.0512 TYP
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