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TL/G/10034~25
ELECTRICAL CHARACTERISTICS (T = 25°C)

Process 21
NPN High Speed Switch

DESCRIPTION

Process 21 is an overlay, double-diffused, gold doped, sili-
con epitaxial device. Complement to Process 65.
APPLICATION

This device was designed for high speed saturated switch-
ing at collector currents of 10 mA to 100 mA.

PRINCIPAL DEVICE TYPES

TO-18 EBC: 2N2369, 2N2369A

TO-92 EBC: PN2369

TO-236: MMBT2369

16-SOIC: MMPQ2369

Symbol Conditions Min Typ Max Units
ts Ig1 = Ig2 = Ic = 10 mA (Figure 1) 7 13 ns
ton Ic = 10 mA, Ig1 = 3 mA (Figure 2) 9 12 ns
toFF Ic = 10 mA, Ig2 = 1.50 mA (Figure 2) 12 20 ns
hse Ic = 10 mA, Vcg = 10V,

f = 100 MHz 45 =
Cob Ve = 5V, f = 1 MHz 2.0 4.0 pF
Cib Veg = 0.5V, f = 1 MHz 5.0 pF
hre Ilc =1mA,Vcg = 1V 30 )
Ic = 10 mA, Vcg = 1V 35 70 150
Ic = 50 mA, Vgg = 1V 30 55 150
Ic = 100 mA, Vce = 1V 20
~lc = 10mA, Vcg = 0.35V 30
Ic = 30 mA, Vg = 0.4V 30
VCE(SAT) Ic=10mA,ilg = 1mA 0.2 \
Ic =100mA, Iz = 10 mA 0.5 \
VBE(SAT) - Ic=10mA,Ig=1mA 0.85 v
Ic =100 mA, Ig = 10 mA 1.5 \"
BVceo Ilc =10mA 12 Vv
BVceo Ic =10 pA 30 Vv
BVego le = 10 pA 45 v
lcBo Ve = 20V 100 nA
leBO Vgg = 3V 100 nA
Pp(max)
TO-18 Ta = 25°C 600 mw
TO-92 Ta = 25°C 600 mwW
TO-236 Ta = 25°C 350 mw

11-49

1.2 SS9904d



Process 21
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Process 21

Average Propagation Delay
per Transistor vs Collector

Voltage
7

800
700

500
400
300
200
100

Nt

OVER TEN STAGES
| SEE PROPAGATION DELAY CIRCUIT

[] 2 a ] 510
Vcc - SUPPLY VOLTAGE (V)

Storage Time vs Turn On
and Turn Off Base Currents

Ic = 100 mA I
vccc=3.ov /:L“'“/
[
t,=30ns 80
’ 4 ﬂm‘?’_ /m/
4
/ yd A
AV.4p.
A A 16ns | |
/
V

0 § 16 15 20 25 30
1gy - TURN ON BASE CURRENT (mA}

Fall Time vs Turn On and
Turn Off Base Current

e = 100 mA 730 s J/]

Ve = 30V 40ns ﬂ___
't:=2|,0|:x /r
4 4
avd tm
Y AT ,E/
12ns
V.
[T 11

0 5 1 15 2 25 30
Igy - TURN ON BASE CURRENT (mA)

Maximum Power
Dissipation vs
Ambient Temperature

\ \NHI

50 100 150 200
Ta - AMBIENT TEMPERATURE (°C)

TL/G/10034-26

11-50




Process 21
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TL/G/10034-30
Pulse generator
V| rise time < 1 ns
Source impedance = 509
PW 2 300 ns
Duty cycle < 2%
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Process 21

+6V 10% Pulse Waveform
at Point ‘A’
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TL/G/10034-32
To sampling oscilloscope
input impedance = 500
Rise Time < 1 ns

TL/G/10034-31

FIGURE 1. Charge Storage Time Measurement Circuit
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TL/G/10034-33
Pulse generator

Vi rise time < 1 ns
Source impedance = 509
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TL/G/10034-34

FIGURE 2. ton, torr Measurement Circuit
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TL/G/10034-35
To sampling oscilloscope
input impedance = 500
Rise Time < 1 ns
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