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MMBT2222A
Silicon NPN Transistor
General Purpose Amp
SOT-23 Type Surface Mount Package

Absolute Maximum Ratings: (Tp = +25°C unless otherwise specified)

Collector-Base Volage, VOBO - -« « v v v ettt et e e e e e e e e 75V
Collector-Emitter Voltage, VoEQD - - - -+« v v v oo e e e e e e 40V
Emitter—-Base Voltage, VEBD - - -« -« oo i e 6V
Continuous Collector Current, I ... ..ot e 600mA
Total Device Dissipation (FR-5Board, Note 1), Pp ... 225mW

Derate above +25°C ... .o 1.8mW/°C
Thermal Resistance, Junction-to—Ambient (FR-5 Board, Note 1), Ripya - -+ -+ oo oo 1 556°C/W
Total Device Dissipation (Alumina Substrate, Note 2), Pp ........ .. ... it 300mW

Derate above +25°C . ... 2.4mW/°C
Thermal Resistance, Junction-to—Ambient (Alumina Substrate, Note 2), Ringa - -+ - - - - . 417°C/W
Operating Junction Temperature Range, Ty ... -55°to +150°C
Storage Temperature Range, Tgtg -« oo v -55 °to +150°C

Note 1. FR-5 =1.000 (25.4mm) x .750 (19.05mm) x .062 (1.57mm).
Note 2. Alumina = .400 (10.2mm) x .300 (7.62mm) x .024 (.609mm), 99.5% alumina.

Electrical Characteristics: (Ta = +25°C unless otherwise specified)

Parameter | Symbol | Test Conditions | Min | Typ | Max | Unit
OFF Characteristics
Collector-Base Breakdown Voltage V@ericeo |lc=10uA, Ig=0 75 - - Y
Collector-Emitter Breakdown Voltage Vericeo |lc=10mA, Ig=0 40 - - \Y
Emitter-Base Breakdown Voltage VierEeso |[le=10uA Ic=0 6 - - Vv
Collector Cutoff Current IcBo Ve =60V, [g=0 - - 0.01 uA
Vg = 60V, Ig = 0, To = +125°C - - 10 | uA
ICEX VCE = 60V, VEB(off) =3V - - 10 nA
Emitter Cutoff Current leBO Veg=3V,Ic=0 - - 10 nA
Base Cutoff Current lgL Ve = 60V, Veg(off) = 3V - - 20 nA




Electrical Characteristics (Cont’d): (Tp = +25°C unless otherwise specified)

Parameter | Symbol | Test Conditions | Min | Typ | Max | Unit
ON Characteristics (Note 3)
DC Current Gain hee Vce =10V, Ig = 0.1mA 35 -
Vce =10V, Ig = TmA 50 -
Ve = 10V, Ig = 1T0mA 75 -
Vce = 10V, Ig = 10mA, To = -55°C | 35 -
Vce = 1V, Ig = 150mA 50 -
Vce = 10V, Ig = 150mA 100 300
Vce = 10V, Ig = 500mA 40 -
Collector-Emitter Saturation Voltage Vcesay |lc=150mA, Ig = 15mA - 0.3 Vv
Ic = 500mA, Ig = 50mA - 1.0 \Y
Base-Emitter Saturation Voltage VBE@ay |[lc =150mA, Ig = 15mA 0.6 1.2 \Y
Ic = 500mA, Ig = 50mA - 2.0 \Y
Small-Signal Characteristics
Current Gain—-Bandwidth Product fr Ic = 20mA, Vg = 20V, f = 100MHz | 300 - MHz
Output Capacitance Cobo |Vce=10V,Ig=0,f=1MHz - 8 pF
Input Capacitance Cibo Veg=0.5V,Ic =0, f= 1MHz - 25 pF
Input Impedance hie Vce = 10V, Ig = TmA, f = 1kHz 2 8 kQ2
Vce= 10V, Ic = 10mA, f= 1kHz | 0.25 1.25 | kQ
Voltage Feedback Ratio hre Vce = 10V, Ic = TmA, f = 1kHz - 8 x 104
Vce = 10V, I = 10mA, f = 1kHz - 4 x 104
Small-Signal Current Gain hte Vce = 10V, Ig = TmA, f = 1kHz 50 300
Vce = 10V, Ig = 10mA, f = 1kHz 75 375
Output Admittance hoe Vce = 10V, Ig = TmA, f = 1kHz 5 35 | umhos
Vce = 10V, Ig = 10mA, f = 1kHz 25 200 | umhos
Collector-Base Time Constant 'Ce Vg = 20V, Ig = 20mA, f = 31.8MHz - 150 ps
Noise Fiqure NF Ic = 100uA, Ve = 10V, - 4 dB
Rg = 1kQ, f = 1kHz
Switching Characteristics
Delay Time tq Voo =30V, Ig = 150mA, - 10 ns
Rise Time t; VBE(ofy = 0-5V, Ig1 = 15mA - 25 ns
Storage Time ts Vce =30V, Ig = 150mA, - 225 ns
Fall Time ¥ | Bt = ls2=15mA Z 60 | ns

Note 3. Pulse Test: Pulse Width < 300us,

Duty Cycle < 2%.
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