(37 SGS-THOMSON  2N2218A-2N2219A
Y/ - c:ioironics 2N2221A-2N2222A

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.

TO-39 TO-18

INTERNAL SCHEMATIC DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (I = 0) 75 Vv
Vceo Collector-emitter Voltage (Ig = 0) 40 Vv
Veso Emitter-base Voltage (I¢ = 0) 6 Vv
Ic Collector Current 0.8 A
Piot Total Power Dissipation at Tzmp < 25 °C
for 2N2218A and 2N2219A 0.8 W
for 2N2221A and 2N2222A 0.5 W
at Tease £125°C
for 2N2218A and 2N2219A 3 W
for 2N2221A and 2N2222A 1.8 W
Tsio Storage Temperature — 65 to 200 C
T; Junction Temperature 175 C
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2N2218A-2N2219A-2N2221A-2N2222A

THERMAL DATA

2N2218A 2N2221A
2N2219A 2N2222A
Rin j.case | Thermal Resistance Junction-case Max 50 “C/W 83.3 ‘C/W
Rinjamy | Thermal Resistance Junction-ambient Max 187.5 °C/W 300 "C/W
ELECTRICAL CHARACTERISTICS (T, = 25 “C unless otherwise specified)
| Symbol Parameter Test Conditions Min. Typ. Max. Unit
Iceo Collector Cutoff Current Ves =60 V 10 nA
(le =0) Ve =60 V Tamo = 150 °C 10 HA
lcex Collector Cutoff Current A
Vce =60 V 10 n
(Vge ==3V) 25
lego Emitter Cutoff Current Ve =3V 10 nA
(Ilc =0)
lBEX Base Cutoff Current
Vce =60V 20 nA
(Vge ==3 V) -
V(sr)cso | Collector-base Breakdown _ v
Voltage (I = 0) = 1A i5
Vsr)ceo” | Collector-emitter Breakdown _ v
Voltage (Ig = 0) =10 70A 40
Vigr)eso | Emittter-base Breakdown _ v
Voltage (I¢ = 0) e = 16 %
Ve (sat)® | Collector-emitter Saturation | lc =150 mA  Ig = 15 mA 03 v
Voltage Ilc =500 mA Iz =50 mA 1 v
Vae saty” | Base-emitter Saturation Ic =150 mA lg =15 mA 0.6 1.2 v
Voltage Ic =500 mA Iz =50 mA 2 v
heg* DC Current Gain for 2N2218A and 2N2221A
lc =0.1 mA Vece =10V 20
lc =1 mA VCE=10V 25
lc =10 mA VCE=10V 35
lc =150 mA  Vge =10V 40 120
lc =500 mA Vee =10V 25
I¢=150mA Vee =1V 20
lc =10 mA Vee =10V
Tamp =— 55 °C 15
hee DC Current Gain for 2N2219A and 2N2222A
lc =0.1 mA Vee =10V 35
Ilc =1 mA Vee =10V 50
Ic =10 mA Vee =10V 75
lc =150 mA  Vge =10V 100 300
lc =500 mA Vee =10V 40
lc =150 mA Vee =1V 50
lc =10 mA Vee =10V
Tamp =— 55 °C 35

" Pulsed : pulse duration = 300 us. duty cycle = 1 %.
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2N2218A-2N2219A-2N2221A-2N2222A

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
hte Small Signal Current Gain lc =1 mA Vce =10V
f=1kHz
for 2N2218A and 2N2221A 30 150
for 2N2219A and 2N2222A 50 300
lc =10 mA Vee =10V
f=1KkHz
for 2N2218A and 2N2221A 50 300
for 2N2219A and 2N2222A 75 375
fr Transition Frequency lc =20 mA Vee =20V
f =100 MHz
for 2N2218A and 2N2221A 250 MHz
for 2N2219A and 2N2222A 300 MHz
Cego Emitter-base Capacitance lc =0 B
f = 100 kHz VEB =05V 25 pF
Ccsgo Collector-base Capacitance | lg =0 _
fo100kHz  Vee=T10V 8 pF
Re(hie) Real Part of Input lc =20 mA o 2
Impedance f =300 MHz Yeg =20 ¥ 60 Q
NF Noise Figure lc =100 pA Vee =10V 4 dB
Rg =1 kQ f=1kHz
His™* Input Impedance Ic =1 mA Vee =10V
for 2N2218A and 2N2221A 1 3.5 Q
for 2N2219A and 2N2222A 2 8 Q
Ilc =10 mA Vece =10V
for 2N2218A and 2N2221A 0.2 1 Q
for 2N2219A and 2N2222A 0.25 1.25 Q
hiee™* Reverse Voltage Ratio Ic =1 mA Vee =10V
for 2N2218A and 2N2221A 5x1074
for 2N2219A and 2N2222A 8x107*
Io=10mA Vee =10V
for 2N2218A and 2N2221A 25x107*
for 2N2219A and 2N2222A 4x107*
Nge™ Output Admittance lc =1 mA Vee =10V
for 2N2218A and 2N2221A 3 15 us
for 2N2219A and 2N2222A 5 85 us
lc =10 mA Vee =10V
for 2N2218A and 2N2221A 10 100 us
for 2N2219A and 2N2222A 25 200 us
far Delay Time lc =150 mA Vee =30V 10 N
Ig1 =15 mA Vgg =—-05V
7 Rise Time lc =150 mA Veg =30V o5 e
|51 =15 mA VBB=~O.5V
e Storage Time lc =150 mA Vee =30V 205 ne
|31 =— |Bg =15 mA
i Fall Time lc =150 mA Vee =30V 60 i
lg1 =—lgz =15 MA
rob'Chc Feedback Time Constant lc =20 mA o
£ 31.8 MHz Vee =20V 1560 ps
* f=ikHZ
" see test circuit.
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2N2218A-2N2219A-2N2221A-2N2222A

Normalized DC Current Gain.
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Contours of Constant Narrow Band Noise Figure.

Collector-emitter Saturation Voltage.
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Switching Time vs. Collector Current.
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2N2218A-2N2219A-2N2221A-2N2222A

Test Circuit fot tg, tr.

Var=-0.5V
BB Ve =+30V

+10.4V
0 IN
S-4624
PULSE GENERATOR : TO OSCILLOSCOFPE :
t<20ns t<5.0ns
PW <200 ns Zn < 100 KQ
Zn="50Q Cn<12pF

Test Circuit fot tg, tr.
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50 IN916
S- 4625 =3V
PULSE GENERATOR : TO OSCILLOSCOPE :
PW=10us t<5.0ns
Zn=50Q Zn > 100 KQ
Tc<5.0ns Cn<12pF
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