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Philips Semiconductors

Product specification

NPN switching transistors 2N2222; 2N2222A
FEATURES PINNING
e High current (max. 800 mA) PIN DESCRIPTION
¢ Low voltage (max. 40 V). 1 emitter
2 base
APPLICATIONS 3 collector, connected to case

e Linear amplification and switching.

DESCRIPTION

PNP complement: 2N2907A.
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NPN switching transistor in a TO-18 metal package. N 2
&) :
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QUICK REFERENCE DATA

MAM264
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Fig.1 Simplified outline (TO-18) and symbol.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter
2N2222 - 60 \
2N2222A - 75 \
Vceo collector-emitter voltage open base
2N2222 - 30 \
2N2222A - 40 \
Ic collector current (DC) - 800 mA
Piot total power dissipation Tamb <25 °C - 500 mW
heg DC current gain Ic=10mA;Vge =10V 75 -
fr transition frequency Ic =20 mA; Vgg =20 V; f = 100 MHz
2N2222 250 - MHz
2N2222A 300 - MHz
toff turn-off time Icon = 150 MA; Igon = 15 MA; Igesf = =15 mA - 250 ns
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Philips Semiconductors

Product specification

NPN switching transistors

2N2222; 2N2222A

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter
2N2222 - 60 \Y
2N2222A - 75 \Y
Vceo collector-emitter voltage open base
2N2222 - 30 \
2N2222A - 40 \Y
VEeBoO emitter-base voltage open collector
2N2222 - 5 \Y
2N2222A - 6 Vv
Ic collector current (DC) - 800 mA
lcm peak collector current - 800 mA
lsm peak base current - 200 mA
Piot total power dissipation Tamb <25 °C - 500 mW
Tease <25 °C - 1.2 w
Tstg storage temperature -65 +150 °C
T junction temperature - 200 °C
Tamb operating ambient temperature -65 +150 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihja thermal resistance from junction to ambient |in free air 350 K/W
Rth jc thermal resistance from junction to case 146 K/W
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Philips Semiconductors Product specification

NPN switching transistors 2N2222; 2N2222A
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
lceo collector cut-off current
2N2222 le=0;Veg=50V - 10 nA
le=0;Veg=50V; Tgmp =150 °C - 10 LA
lceo collector cut-off current
2N2222A le=0;Vcg=60V - 10 nA
le=0;Vcg=60V; Tagmp = 150 °C - 10 LA
leBO emitter cut-off current Ic=0;Veg=3V - 10 nA
hre DC current gain Ic=0.1mA;Vge=10V 35 -
lc=1mA;Vge=10V 50 -
IC=1OmA;VCE=10V 75 -
Ic =150 mA; Vge = 1 V; note 1 50 -
Ic =150 mA; Vge = 10 V; note 1 100 300
hee DC current gain Ic =10 mA; Vcg =10 V; Tgmp = -55 °C
2N2222A 35 -
hre DC current gain Ic =500 mA; Ve = 10 V; note 1
2N2222 30 -
2N2222A 40 -
VcEsat collector-emitter saturation voltage
2N2222 Ic =150 mA; Ig = 15 mA; note 1 - 400 mV
Ic =500 mA; Ig = 50 mA; note 1 - 1.6 \Y
VcEsat collector-emitter saturation voltage
2N2222A Ic =150 mA; Ig = 15 mA; note 1 - 300 mV
Ic =500 mA; Ig = 50 mA; note 1 - 1 Vv
VBEsat base-emitter saturation voltage
2N2222 Ic =150 mA; Ig = 15 mA; note 1 - 1.3 Vv
Ic =500 mA; Ig = 50 mA; note 1 - 2.6 \Y,
VBEsat base-emitter saturation voltage
2N2222A Ic =150 mA; Ig = 15 mA; note 1 0.6 1.2 \"
Ic = 500 mA; Ig = 50 mA; note 1 - 2 Vv
Ce collector capacitance le=ig=0;Vecg=10V;f=1MHz - 8 pF
Ce emitter capacitance Ic =ic=0;Vgg =500 mV; f=1MHz
2N2222A - 25 pF
fr transition frequency Ic =20 mA; Vg =20 V; f = 100 MHz
2N2222 250 - MHz
2N2222A 300 - MHz
F noise figure Ic =200 uA; Vce =5V; Rg = 2 kQ;
ON2222A f=1KkHz; B =200 Hz _ 4 dJB
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NPN switching transistors

2N2222; 2N2222A

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Switching times (between 10% and 90% levels); see Fig.2
ton turn-on time Icon = 150 MA; Igon = 15 MA; Igesf = —15 mA | - 35 ns
tq delay time - 10 ns
tr rise time - 25 ns
toff turn-off time - 250 ns
ts storage time - 200 ns
t fall time - 60 ns
Note
1. Pulse test: t, <300 us; 6 < 0.02.
VBB Vee
RB ch]
V,
oscilloscope (probe) o gProbe) oscilloscope
- 450Q 450 Q
R
Vio :2 K DUT
R1
ez MLB826

Vi=9.5V;T=500us;t, =10 us; tr =t <3 ns.
R1 =68 Q; R2=325Q; Rg =325 Q; Rc = 160 Q.

Vgg=-3.5V; VCC =29.5V.

Oscilloscope input impedance Z; = 50 Q.

Fig.2 Test circuit for switching times.
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