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2 N 2218A - 2 N 2219 A  
2 N 2221A - 2 N 2222A

HIGH SPEED SWITCHES

DESCRIPTION
The 2N2218A. 2N2219A. 2N2221A and 2N2222A 
are silicon planar epitaxial NPN transistors in Jedec 
TO-39 (for 2N2218A and 2N2219A) and in Jedec 
TO-18 (for 2N2221A and 2N2222A) metal cases. 
They are designed for high-speed switching appli­
cations at collector currents up to 500 mA. and fea­
ture useful current gain over a wide range of collec­
tor current, low leakage currents and low saturation 
voltages.

^  2N2218A/2N2219A approved to CECC 
50002-100. 2N2221A/2N2222A approved to 
CECC 50002-101 available on request.

ABSOLUTE MAXIMUM RATINGS

Symbol Param ete r Value Unit

< O CD O Collector-base Voltage (Ie =0 ) 75 V

VcEO Collector-emitter Voltage (lB = 0) 40 V

Vebo Emitter-base Voltage (lc = 0) 6 V

•c Collector Current 0.8 A

P tot Total Power Dissipation at T amb < 25 =C
for 2N2218A and 2N2219A 0.8 W
for 2N2221 A and 2N2222A 0.5 W
3t Tcase — 25 C
for 2N 2218A and 2N2219A 3 W
for 2N2221 A and 2N2222A 1.8 W

Tstg Storage Temperature -  65 to 200 °c
Tj Junction Temperature 175 °c
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2N2218A-2N2219A-2N2221A-2N2222A

THERMAL DATA

2N2218A
2N2219A

2N2221 A 
2N2222A

<Mh pease 
Rth j amb

Thermal Resistance Junction-case Max 
Thermal Resistance Junction-ambient Max

50 C/W 
187.5 “C/W

83.3 :C/W 
300 “C/W

ELECTRICAL CHARACTERISTICS (Tamb = 25 °C unless otherwise specified)

Symbol Parameter Te s t  Cond it ions Min. Typ. Max. Unit

Icbo Collector Cutoff Current Vqb = 60 V 10 nA

(Ie = 0) VCB =60 V T a m b  — 1 5 0  °C 10 m A

Ice x Collector Cutoff Current 
(VBE = -  3 V)

VCE = 60 V 10 nA

Iebo Emitter Cutoff Current 
(lc =0)

V EB = 3 V 10 nA

Ibex Base Cutoff Current 
(VBE = -  3 V) VCE = 60 V 20 nA

V(BRl C B O Collector-base Breakdown 
Voltage (Ie = 0)

lc = 10 gA 75 V

V(BR) CEO* Collector-emitter Breakdown 
Voltage (Ib = 0) lc = 10 mA 40 V

V(BR) EBO Emittter-base Breakdown 
Voltage ( lc = 0)

lE = 10 gA 6 V

V c e  (s a t)* Collector-emitter Saturation lc = 150 mA lB = 15 mA 0.3 V
Voltage lc  = 500 mA Ib = 50 mA 1 V

V b E (s a t)* Base-emitter Saturation lc = 150 mA Ib = 15  mA 0.6 1.2 V
Voltage lc = 500 mA Ib = 50 mA 2 V

h FE* DC Current Gain for 2N2218A and 2N2221A
lc = 0.1 mA Vce = 1 0  V 20
lc = 1 mA VCE = 1 0  V 25
lc = 10 mA VCE = 10  V 35
lc = 150 mA VCE = 10  V 40 120
lc = 500 mA VCE = 10  V 25
lc = 150 mA < O m II < 20
lc = 10 mA 
T am b = 65 C

Vce =10  V
15

h F E  * DC Current Gain for 2N2219A and 2N2222A
lc = 0.1 mA

>oIIIII o>

35
|c = 1 mA VCe = 1 0  V 50
lc = 10 mA VCE = 10  V 75
lc = 150 mA VCE = 1 0  V 100 300
lc = 500 mA VCE = 1 0  V 40
lc =150 mA Vce = 1 V 50
l c  = 1 0  mA 
7  am b =  —  5 5  C

VCE = 1 0  V
35

Pulsed : pulse duration = 300 ps. duty cycle = 1 %.
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2N2218A-2N2219A-2N2221 A-2N2222A

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Te s t  Condit ions Min. Typ. Max. Unit

hfe Small Signal Current Gain lc = 1 mA VCE = 1 0  V
f = 1 kHz 
tor 2N2218A and 2N2221 A 30 150
for 2N2219A and 2N2222A 50 300
lc = 10 mA VCE = 1 0  V
f = 1 kHz 
for 2N2218A and 2N2221 A 50 300
for 2N2219A and 2N2222A 75 375

fT Transition Frequency lc = 20 mA VCE = 20 V
f = 100 MHz 
for 2N2218A and 2N2221 A 250 MHz
for 2N2219A and 2N2222A 300 MHz

C ebo Emitter-base Capacitance lc = 0
f = 100 kHz

VEB =0.5 V 25 pF

CcBO Collector-base Capacitance l E = 0
f = 100 kHz

Vcb = 10 V 8 PF

Re(hie) Real Part of Input 
Impedance

lc =20  mA 
f = 300 MHz

VCE =20 V 60 Q

NF Noise Figure lc = 100 uA VCE =10 V 4 dB
R9 = 1 kO f = 1 kHz

h,e** Input Impedance lc = 1 mA VCE =10 V
for 2N2218A and 2N2221 A 1 3.5 Q
for 2N2219A and 2N2222A 2 8 Q
lc = 10 mA VCE =10 V
for 2N2218A and 2N2221 A 0.2 1 n
for 2N2219A and 2N2222A 0.25 1.25 Q

hre** Reverse Voltage Ratio lc = 1 mA VCE =10 V
for 2N2218A and 2N2221 A 5x10-4
for 2N221 9 A and 2N2222A 8x10“ 4
lc = 10 mA VCE =10 V
for 2N221 8A and 2N2221 A 2.5x10-4
for 2N2219A and 2N2222A 4x10~4

h0e Output Admittance lc = 1 mA VCE =10 V
for 2N2218A and 2N2221 A 3 15 pS
for 2N2219A and 2N2222A 5 35 liS
lc = 10 mA VCE =10 V
for 2N2218A and 2N2221 A 10 100 ns
for 2N2219A and 2N2222A 25 200 ,uS

td Delay Time lc = 150 mA Vcc = 30 V 10 ns
lBi = 15 mA V BB = - 0 .5  V

tr*** Rise Time lc = 150 mA 
I b 1 = 15 mA

Vcc = 30 V 
V BB = - 0 .5  V

25 ns

ts Storage Time lc = 150 mA Vcc = 30 V 225 ns
Ib 1 = —  Ib2 =15 mA

t ” * Fall Time lc = 150 mA Vcc = 30 V 60 ns
Ib 1 = —  IB2 =15 mA

I’bb'Cbc Feedback Time Constant lc = 20 mA 
f = 31.8 MHz

VCE = 20 V 150 ps

= f = 1 kHz 
see test circuit.
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2N2218A-2N2219A-2N2221A-2N2222A

Normalized DC Current Gain.

0.1 1 10 100 l c (m A)

Collector-emitter Saturation Voltage.
G-4525

0.1 1 10 100 l c (m A )

Contours of Constant Narrow Band Noise Figure. Switching Time vs. Collector Current.
G -  4525 G - 4527
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2N2218A-2N2219A-2N2221A-2N2222A

Test Circuit fot td, tr.

PULSE GENERATOR : 
tr < 20 ns 
PW < 200 ns 
Zin = 50 Q

TO OSCILLOSCOPE 
tr< 5.0 ns 
Z in < 100 KQ 
C in < 12 pF

Test Circuit fot td, tr.

+■ 3 0  V |------1

0 - *

S- 4625

PULSE GENERATOR : 
PW = 10 us
Z in = 50 Q 
Tc< 5.0 ns

TO OSCILLOSCOPE : 
tr < 5.0 ns 
Z in > 100 KQ 
C in < 12 pF
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