SEMICONDUCTO R 15—

TECHNICAL DATA
R I
222,
2"32 2o CRYSTALONGS
2N ' 2805 Veterans Highway
Suite 14
.
NPN Silicon Ronkorkoma. N.Y. 1177¢
Small-Signal Transistors
.. .designed for general-purpose switching and amplifier applications.
MAXIMUM RATINGS
2N2221 2N2221A
Rating Symbol 2N2222 2N2222A Unit
Collector-Emitter Voltage VCEO 30 50 Vdc
Collector-Base Voitage VcBo 60 75 Vdc
Emitter-Base Voitage VEBO 5.0 6.0 Vdc
Collector Current — Continuous Ic 800 mAdc
Total Device Dissipation PT
@Ta=25C 20655 A
Derate above 25'C e '"Vw‘c
@Tc=25C 103 mWC
Derate above 25°C ' CASE 2203, STYLE 1
Operating Junction and Storage Tu Tsig ~65 to 200 c To.m"n-o_“)
Temperature Range
ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted.)
Characteristic [ symboi ] Min 1 Max Unit
OFF CHARACTERISTICS
Cotlector-Emitter Breakdown Voltage(1) V(BR)CEO vde
(Ic = 10 mAdc. g = 0) 2N2221, 2N2222 0 -
2N2221A, 2N2222A 50 —
Collector-Base Breakdown Voitage V(BR)CBO Vde
(Ig = 10 pAdc) 2N2221, 2N2222 €0 -
2N2221A, 2N2222A 75 -
Emitter-Base Breakdown Voltage V(BR)EBO Vdc
(Ig = 10 pAdc) 2N2221, 2N2222 5.0 -
2N2221A, 2N2222A 60 -
Collector Cutoff Current ICES nAdc
(VCE = 30 Vdc) 2N2221, 2N2222 = 10
(VCE = 50 Vdc) 2N2221A, 2N2222A - 1.0

(1) Pulsea Puise Width 25G 10 350 us Duty Cycie ! 0 to 2 0% ‘continued)




[P |__Symbol | Min ] Max Unit
OFF CHARACTERISTICS (continued)
Collector Cutoff Current IcBO pAdc
{Vca = 50 Vde) 2N2221. 2N2222 — 001
(VR = 60 Vdc) 2N2221A. 2N2222A = 001
@Ta=150C
(Ve = 50 Vdc) 2N2221, 2N2222 - 10
(VB = 60 Vdc) 2N2221A, 2N2222A - 10
Emitter Cutoff Current lEBO = 0.01 wAdc
(VEg =4.0 Vdc. Ig = 0)
ON CHARACTERISTICS
DC Current Gain 3 =
(Ic = 0.1 mAdc. Vcg = 10 Vdc) 2N2221 20 -
2N2222 35 e
2N2221A 30 e
2N2222A 50 =
(ic = 1.0 mAdc. VG = 10 Vdc) 2N2221 25 150
2N2222 50 325
2N2221A 35 150
2N2222A 75 325
(Ic = 10 mAdc, VGE = 10 Vdc) 2N2221 35 -
2N2222 75 -
2N2221A 40 —
2N2222A 100 S
(I = 150 mAdc. VG = 10 Vdc) 2N2221A 40 120>
2N2222A 1 300
(Ic = 500 mAdc. Vg = 10 Vdc)(!) 2N2221, 2N2221A 20 -
2N2222. 2N2222A 30 —
(Ic = 10mAdc, Vog = 10 Vde, Ta = -55 C)  2N2221, 2N2221A 15 -
2N2222. 2N2222A 35 -
Collector-Emitter Saturation Voltage(1) VCE(sat) Vdc
(lc = 150 mAdc, ig = 15 mAdc) 2N2221. 2N2222 = 04
2N2221A, 2N2222A — 03
(Ic = 500 mAdc, Ig = 50 mAdc) 2N2221. 2N2222 - 16
2N2221A, 2N2222A — 1.0
Base-Emitter Saturation Voltage(') VBE(sat) vdc
{ic = 150 mAdc. Ig = 15 mAdc) 2N2221, 2N2222 0.6 13
2N2221A. 2N2222A 06 12
(Ic = 500 mAdc, ig = 50 mAdc) 2N2221, 2N2222 — 26
2N2221A. 2N2222A - 20
SMALL-SIGNAL CHARACTERISTICS
Output Capacitance (VCp = 10 Vdc. f = 0.1 1o 1.0 MHz) Cobo — 80 pF
Input Capacitance (VEg = 0.5 Vdc, t = 0.1t0 10 MHz} Cibo — 25 pF
Current Gain hfe e
(lc = 1.0 MAdc. VGE = 10 Vdc, f = 1 0 kHz) 2N2221 25 =
2N2222 50 -
2N2221A 30 _
2N2222A 50 —
Small-Signal Current Transfer Ratio. Magnitude Mg ! 25 - o
(Ic = 20 mAdc. VGE = 20 Vdc, 1 = 100 MHz) |
1) Puised Pulse Width 250 1o 350 us Duty Cycle 1010 2 02, {cortnued,;
ELECTRICAL CHARACTERISTICS — continued (T4 = 25°C unless otherwise noted.)
Characteristic Symbol | Min T Max | um
SWITCHING CHARACTERISTICS (See Figure 10)
Turn-On Time 2N2221, 2N2222 tion) - 40 ns
2N2221A, 2N2222A = 35
Turn-Off Time 2N2221. 2N2222 tioth — 250 ns
2N2221A, 2N2222A — 300
ASSURANCE TESTING (Pre/Post Burn-in)
Burn-In Conditions: T = 25 +3°C, V¢ = 24 Vdc 2N2221, 2N2222, 30 Vdc 2N2221A, 2N2222A, 10 Vdc JANS
PT = 400 mW
Initial and End Point Limits
Characteristics Tested Symbol Min Max Unit
Collector Cutoff Current icBo nAdc
(Vep = 50 Vdc) 2N2221, 2N2222 o 10
(Vg = 60 Vde) 2N2221A. 2N2222A — 10
DC Current Gainf1) hrE -
(Ic = 150 mAdc. Vg = 10 Vdo) 2N2221 2N2222 40 120
2N2221A, 2N2222A 100 300
Deita from Pre-Burn-in Measured Values Min Max
Deita Collector Cutoff Current AcBO = +100 %o of l:lAfl::: Value
or 5.0
whichever is greater
Delta DC Current Gain{1} sheg — +15 % of Inial Value

1) Pulsed Pulse Width 250 to 350 us Duty Cycle 1 G 1o 2 0%
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