
2N2368
2N2369,A
2N3227

2N2369A JAN, JTX,
JTXV AVAILABLE
CASE 22, STYLE 1

TO-18 (TO-206AA)

SWITCHING TRANSISTOR

NPN SILICON

MAXIMUM RATINGS

Rating Symbol Value Unit

Collector-Emitter Voltage

2N2368,9,A

2N3227

vCEO
15

20

Vdc

Collector-Emitter Voltage VCES 40 Vdc

Collector-Base Voltage vCBO 40 Vdc

Emitter-Base Voltage

2N2368,9,A

2N3227

vEBO
4.5

6.0

Vdc

Collector Current

(10 fisec pulse)
!c(Peak) 500 mA

Collector Current — Continuous

2N2369A,

2N3227

<C 200 mA

Total Device Dissipation

@ TA = 25°C

Derate above 25°C

PD
0.36

2.06

Watt

mW/t
Total Device Dissipation

(a TC = 25°C

Derate above 25°C 2N3227

Pd
1.2

6.85

Watts

mW/°C

Total Device Dissipation

(a Tc = 100°C

Derate above 100°C

PD
.68

6.85

Watts

mW/°C

Operating and Storage Junction

Temperature Range
TJ. Tstg - 65 to + 200 °C

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted.;

Characteristic Symbol Min

ON CHARACTERISTICS

Max
OFF CHARACTERISTICS

Collector-Emitter Breakdown VoltageO)

(IC = 10 mAdc, Vbe = 0) 2N3227
v(BR)CEO 20 - Vdc

Collector-Emitter Breakdown Voltage

(lC = 10,nA, VBe = 0)

V(BR)CES 40 - Vdc

Collector-Emitter Sustaining VoltageO)

(JC = 10 mAdc, lB = 0) 2N2368, 2N2369, 2N2369A
vCEO(sus) 15 - Vdc

Collector-Base Breakdown Voltage

(lC = 10 ,uA, | B = 0)

v(BR)CBO 40 - Vdc

Emitter-Base Breakdown Voltage

(IE = 10 fjAdc, l E = 0) 2N2368, 2N2369, 2N2369A
2N3227

v(BR)EBO
4.5

6.0

-
Vdc

Collector Cutoff Current

(VCE = 20 Vdc, VBE = 3.0 Vdc) 2N3227
]CEX - 0.2 juAdc

Collector Cutoff Current

(VCB = 20 Vdc, l E = 0) 2N2368, 2N2369
2N3227

(Vcb = 20 Vdc, l E = 0, TA = 150X) 2N2368, 2N2369, 2N2369A
2N3227

'CBO

-
0.4

0.2

30

50

/xAdc

Collector Cutoff Current

(Vce = 20 Vdc, VBE = 0) 2N2369A
'CES — 0.4 /xAdc

Base Current

(VCe = 20 Vdc, VBE = 0) 2N2369A
'B

— 0.4 /xAdc

DC Current Gain(1) hFE
(lC = 10 mAdc, VCE = 1.0 Vdc) 2N2368 20 60

2N2369 40 120
2N2369A 120
2N3227 100 300

(lC = 10 mAdc, VCE = 1.0 Vdc, TA = -55°C) 2N2368 10

2N2369 20
2N3227 40 -

(lC = 10 mAdc, VCE = 0.35 Vdc, TA = ~55°C) 2N2369A 20
dC = 30 mAdc, Vce = °-4 Vc|c) 2N2369A 30 -
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2N2368, 2N2369.A, 2N3227

ELECTRICAL CHARACTERISTICS (continued) (TA = 25°C unless otherwise noted

Characteristic

(lC = 100 mAdc, VCE = 1-0 Vdc)

(lc = 100 mAdc, Vce = 2.0 Vdc)

2N2369A
2N3227

2N2368
2N2369

Collector-Emitter Saturation Voltage! 1)

(lC = 10 mAdc, Ib = 10 mAdc)

(lc = 10 mAdc, Ib = 1-0 mAdc, J/\ = + 125°C)

(lC = 30 mAdc, Ib = 3.0 mAdc)

(lC = 100 mAdc, Ib = 10 mAdc)

2N2368, 2N2369, 2N3227

2N2369A

2N2369A
2N2369A

2N2369A
2N3227

Base-Emitter Saturation Voltage(l)

(lC = 10 mAdc, Ib = 1.0 mAdc) All Types

(lc = 10 mAdc, Ib = 1.0 mAdc, TA = + 125X) 2N2369A

(lc = 10 mAdc, Ib = 1.0 mAdc, TA = -55°C) 2N2369A

(IC = 30 mAdc, lB = 3.0 mAdc) 2N2369A

(lC = 100 mAdc, Ib = 10 mAdc) 2N2369A
2N3227

Symbol

vCE(sat)

VBE(sat)
0.70

0.59

SMALL-SIGNAL CHARACTERISTICS

Current-Gain — Bandwidth Product

(lc = 10 mAdc, VCe = 10 Vdc
'
f = 10° MHz > 2N2368

2N2369, 2N2369A, 2N3227

Output Capacitance

(Vcb = 5.0 Vdc, tg = 0, f = 140 kHz) AM Types

Input Capacitance

(VBE = 10 Vdc, Iq = 0, f = 140 kHz) 2N3227

fT

Qbo

400

500

(1) Pulse Test: Pulse Width « 300 us, Duty Cycle =s 2.0%.

Max

0.25

0.20

0.30

0.25

0.50

.45

0.85

1.02

1.15

1.60

1.4

4.0

Vdc

pF

pF

SWITCHING CHARACTERISTICS

Delay Time (VCC = 10 V, VEB = 2.0 Vdc,
2N322?

100 mA, Ibi = 10 mA)

td — 5.0 ns

Rise Time tr
- 18 ns

Storage Time

(lc = | B1 = 10 mAdc, lB2 = -10 mAdc) 2N2368

(lC = 100 mAdc, IB 1 = l B2 = 10 mAdc, VCC = 10 V)
2N3227'

A

*s - 10

13

13

ns

Fall Time

(VcC = 10 v ' 'C = 10° mA - >B1 = >B2 = 10 mA
>

2N3227
tf

— 15 ns

Turn-On Time
(lC = 10 mAdc, Ibi = 3.0 mA, Ib2 = -1-5 mA, VcC = 3.0 Vdc) All Types

lon — 12 ns

Turn-Off Time

<IC = 10 mAdc, Ibi = 3.0 mA, lB2 = - 1.5 mA, VcC = 3.0 Vdc) 2N2368
2N2369
2N2369A
2N3227

toff

- 18

15

18

ns

Total Control Charge

(lc = 10 mA, lB = 1.0 mA, VCC = 3.0 V) 2N3227
Qt

— 50 PC
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SWITCHING TIME EQUIVALENT TEST CIRCUITS FOR 2N2369, 2N3227

FIGURE 1 - U CIRCUIT - 10 mA

1.5 V ' >

-*| [-»- < 1 ns

PULSE WIDTH (t.) = 300 ns
• DUTY CYCLE = 2%

FIGURE 3-U CIRCUIT -10 mA

PULSE WIOTH (tO = 300 ns

DUTY CYCLE = 2%

+ 10.8 V—ZH-AJ"-
FIGURE 2 -tOT CIRCUIT -100 mA

10 vTV
-*j h~< ins

PULSE WIDTH (t.) = 300 ns
DUTY CYCLE = 2%

FIGURE 4 -t „ CIRCUIT -100 mA

11.4 V J .

-8.6 V-

o—VW-
10 V 95 J)

/ >-VW
|*-< in

PULSE WIDTH (ti) BETWEEN 10 AND 500 us
DUTY CYCLE = 2%

rrruJ ^ •
1 K Jf NsLV J Cs < 12 pf

k 1N916J '

TURN-ON WAVEFORMS

Total shunt capacitance of test jig and connectors.

FIGURE 5 — TURN-ON AND TURN-OFF TIME
TEST CIRCUIT

10%

v°"' 1 90%
'.. !

2201]

i( ft-> V oo(

v,„>

PULSE GENERATOR

V ln RISE TIME < I ns

SOURCE IMPEDANCE - 50ft
PW - 300 ns

DUTY CYCLE < 2%

TO OSCILLOSCOPE

INPUT IMPEDANCE -- 50S2

RISE TIME = 1 ns

TURN-OFF WAVEFORMS

CK
^J_ s"

t„«

V„-+12V
V;„ -15V

FIGURE 6 — JUNCTION CAPACITANCE VARIATIONS FIGURE 7 — TYPICAL SWITCHING TIMES
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LIMIT 1
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j = 25°C
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l i MMill

P f = 10
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VOB = 2 V

t
r Vcc--= 3\ir

Vc = 1C V

Vtf
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2N2368, 2N2369.A, 2N3227

FIGURE 8 — MAXIMUM CHARGE DATA

bUU

ov -

oo°c1
i
'/>'

b"l

Q„/3

1 1 1

= 10-
/

/ /I
200

.

Qi, fir = 40
/

/ /^ /7 i'

100

/
/

,/ / /
V'y
-4

/ * f / t .-
^
' ' . /' /'^

50
— ~~'

Qa, vc - 1U V

'Q A, VCC V

in

5 10 20 50 100

l c , COLLECTOR CURRENT (mA)

FIGURE 9 — Qj TEST CIRCUIT

<C 1 nsnsec -• V*-

3VO—W\r
270

10 pf maxw
VALUES REFER TO
l c = 10 mA TEST POINT

_1 Cs <4pf

FIGURE 10 — TURN-OFF WAVE FORM FIGURE 11 — STORAGE TIME EQUIVALENT TEST CIRCUIT

)-Jwy
. _J Cs < 3 pf

FIGURE 12 — MAXIMUM COLLECTOR SATURATION VOLTAGE CHARACTERISTICS
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2N2368, 2N2369.A, 2N3227

FIGURE 13 — MINIMUM CURRENT GAIN CHARACTERISTICS
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FIGURE 14 — SATURATION VOLTAGE LIMITS

1
1 1

1.2
P f - 10

"

' Tj = 25°C

-

n r -MIN V !E „
/[ —

MAXVce,,.,,

n? —

H

5 10 20

l c ,
COLLECTOR CURRENT (mA)

FIGURE 15 — TYPICAL TEMPERATURE COEFFICIENTS
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