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ELECTRONIC COMPONENTS OF ASSESSED QUALITY
DETAIL SPECIFICATION IN ACCORDANCE WITH
B8S CECC 50 000 Issue 4 1986

Detail Specification for:

Semiconductor Material : Silicon 2N2221

Polarity : NPN 2N222 1A

Package Material ;. Metal 2N2222

Pin Connected to Package : Coliector 2N2222A

MECHANICAL DESCRIPTION ELECTRICAL APPLICATION
Package reference Power: Ambient Temperature

IEC 191-2 B11 C7 !

(Jedec TO18) Application: LF Ampiification
Marking SML 2N2222A Lot No. Quality Assurance Level: F and L

LIMITING VALUES (Absolute maximum system)

These values apply over the operating temperature range unless otherwise stated

CECC 50 003 |Symbot | Conditions Values Units
Paragraph
Min Max
4.1 Tcase Operating temperature range -55 +150 °C
]
4.2 Tstg Storage temperature range -65 +200 °c
4.7.1 Tvij Virtual Junction Temperature +200 °c
. J
4.7.2 Prot Maximum power dissipation Tease = 25°C 1.8 w
Tamb = 25°C 0.5 W
|
TYPES VCBOMMAX) VCEO(MAX) VEBOMAX) | lcMAX) | IBMAX)
: V) (V) (v) (A) (A) !
J
2N2221 60 30 5 | o038 0.1 |
2N2221A 75 40 6 0.8 0.1
2N2222 60 30 5 0.8 0.1
2N2222A 75 40 6 0.8 0.1

Refer to the Qualified products list {QPL} for a list of components corresponding to this specification ‘
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Electrical characteristics

CECC 50 002 Ref Symbol Characteristics/conditions
ref. Tamb = 25°C Unless Otherwise Stated Min [Max | Unit
5.1/5.2 A2b |"h21E() Static values of forward transfer 2N2221 40 |120
Characteristic 2ZN2221A 40 |120
2N2222 100 300
Ic = 1560 mA VCE = 10V 2N2222A 100 {300
“h21E(Q2) IC=0.1mA VCE = 10 V 2N2221 20 | - i
i 2N2221A 20 - ;
i 2N2222 35 - i
j 2N2222A 35 | -
I H
| C2b |"h21E@) IC = 1.0mA VCE = 10V 2N2221 25 | - i
! | 2N2221A 25 - ;
: 2N2222 50 -
2N2222A 50 -
: “h21E(4) ic =10 mA VCE = 10V 2N2221 35 | -
: 2N2221A 35 -
i 2N2222 75 | -
: 2N2222A 75 -
| “h21E(5) ICc = 160 mA VCE = 1V 2N2221 20 | - i
| 2N2221A 20 | -
i 2N2222 50 -
| 2N2222A 50 | -
5 | “h21E@©) Ic = 500 mA VCE = 10 V 2N2221 20 | -
: ; 2N2221A 25 -
: i 2N2222 30 -
' 2N2222A | 40 | -
"h21E(7) IC= 10mA VCE = 10V 2N2221A 15 | -
Tamb = -55°C 2N2222A 35 -
1 5.3 | C23 T IC = 20 mA VCE = 20V 2N2221 250 - MHz
i : f = 100 MHz 2N2221A 250 - MHz
2N2222 250 - MHz
2N2222A 300 - MHz
5.4 AZ2b ICBO(1) Collector-base leakage current
VCB =60V IE =0 2N2221 - 10 nA
60 V 2N2221A - 10 nA
50V 2N2222 - 10 nA
" 60 Vv 2N2222A - 10 nA
V(BRICBO Collector-Base breakdown voitage
i Ic = 10pA IE =0 2N2221/2 60 - v
2N2221A/12A | 75 - \Y
A3 |“V(BRICEO Collector-Emitter breakdown voltage |
i ] Ic = 10mA IB =0 2N2221/2 30 - \
2ZN2221A/2A | 40 - \Y
ICEX Collector-Emitter leakage current
VCE = 60V VBE = -3V 2N2221/2 - 10 nA
2N2221A12A | - 10 nA
IBEX Base-Emitter leakage current
VCE = 60V VBE = -3V 2N2221/2 - 20 nA
2N2221A2A | - 20 nA
5.5 C2b ICBO() Collector-base leakage current
at high temperature
VCB = 50 V IE =0 Tamb = 150°C 2N2221 - 10 | wA
60 V 2N2221A - 10 | pA
50 VvV 2N2222 - 10 LA
60 v 2N2222A - 10 | pA
5.8 A3 IEBO Emitter-base Leakage current
VEB =3V Ic =0 All types - 10 nA
V(BR)EBO Maximum emitter-base breakdown
voltage 2N2221 5 - \Y
IC = 10uA IE = 0 2N2221A 6 - A%
2N2222 5 - A
2N2222A 6 - v
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CECC 50 002 Ref Symbol Characteristics/conditions
ref. Tamb = 25°C Unless Otherwise Stated Min |Max | Unit
A3 *VCEsat(l) Collector-emitter saturation
voltage IC = 500 mA B = 50 mA 2N2221/2 | - 1.6 Vv
2N2221A722A | - 1.0 Y
*VCEsat(z) Collector-emitter saturation
voltage IC = 160 mA B = 15 mA 2N2221/2 - 0.4 \%
2N2221A2A ) - 0.3 \Y
A3 *VBEsat(l) Base-emitter saturation voltage
Ic = 500 mA B = 50 mA 2N2221/2 - 2.6 \Y
2N2221A72A | - 2.0 \Y
*VBEsat(z) Base-emitter saturation voltage
Ic = 150 mA B = 15 mA 2N2221/2 - 1.3 vV
2N2221A/2A |0.6 |1.2 Y
htle Input Impedance 2N2221A 1 35 kOhm
IC=1mA VCE=10V f = 1khz 2N2222A 2 8 kOhm
IC=10mA VCE =10V f = 1khz 2N2221A 0.8 |1 kOhm
2N2222A [0.2511.256 | kOhm
hize Reverse Transfer Characteristic 2N2221A - 5 TGj
Ic=1mA VCE =10V f =1kHz 2N2222A - 8 10
Ic = 10mA VCE = 10V f = 1khz 2N2221A | - {256 | 107
2N2222A - 4 107
h2ie Forward Transfer Characteristic 2N2221A 30 {150
IC=1mA VCE=10V f = 1kHz 2N2222A 50 {300
ICc = 10mA VCE = 10V f = 1 khz 2N2221A B0 300
2N2222A 75 {375
h22e Output admittance Characteristic 2N2221A 3 15 | S
IC=1TmA VCE=10V f =1kHz 2N2222A 5 35 | ¥S
IC =10mA VCE =10V f = 1khz 2N2221A 10 1100 | S
2N2222A 25 1200 | uS
Rethlle) Real part of input impedance
Ic = 20 mA VCE = 20V f = 300 MHz All types - 60 Ohm
511 F Noise factor
Ic = 100 uA VCE = 10 V RG = Tkohm
f=1MHz df = 1 HZ All types - 4 dB
.12 C2b {C22b Output capacitance (base common)
VCB = 10V IE = 0 f=1MHz All types - 8 pF
Clib Input capacitance (base common)
VEBR = 0.5VIC =0 f=1MH:z 2N2221A - 25 pF
2N2222A - 25 pF
h2lb Inverse transfer time constant
— Ic =20mA VCE = 10V 2N2221A - 150 | ns
w f = 31.8MHz 2N2222A - 150 | ns
td Delay time (See appendix If)
VBE = 0.5 VIC = 160mA B = 15 mA 2N2221A - 10 | ns
2N2222A - 10 ns
tr Rise time
VBE = 0.5V IC = 160 mA IB = 15 mA 2N2221A - 25 ns
2N2222A - 25 ns
ts Storage time
Ic = 150mA Bl = 16mA B2 =-15mA 2N2221A - 225 | ns
2N2222A - 225 ns
tf Fall time
Ic = 150mA Bl = 15mA IB2 =-15mA 2N2221A - 60 ns
2N2222A - 60 ns
5.15 Rth(j-amb) Thermal resistance junction/ambient All types - 350 |°C/w
Rth(j-¢) Thermal resistance junction/case All types - 97.3 |°C/wW
* Measured under pulse conditions, tp = 300us duty cycle < 2%
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