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

A PPLIC A TIO N
This device was designed for high speed saturated switch­
ing at collector currents of 10 mA to 100 mA.

P R IN C IPAL DEVICE TYPES  
TO -18 EBC: 2N2369, 2N 2369A  
TO -92 EBC: PN2369  
TO -236: M M BT2369  
16-SOIC: M M PQ2369

E LEC TR IC A L C H A R A C TE R ISTIC S  (Ta  =  25°C)

Sym bol C onditions Min Typ M ax Units

Ib i  =  Ib 2 =  lc =  10 mA (Figure 1) 7 13 ns

*ON lc =  10 mA, lgi =  3 mA (Figure 2) 9 12 ns

tOFF lc =  10 mA, Ib 2 =  1-50 mA (Figure 2) 12 20 ns

hfe lc  =  10 mA, VCe =  10V, 
f =  100 M Hz 4.5 6.5

C0b V Cb =  5V, f =  1 MHz 2.0 4.0 PF

Qb V Eb =  0.5V, f =  1 MHz 5.0 PF

hFE lc =  1 mA, VCe =  1V 30
lc == 10 mA, V c e  =  1V 35 70 150
lc  =  50 mA, VCe =  1V 30 55 150
lc  =  100 mA, Vc e  =  1V 20
lc  =  10 mA, V ce  =  0.35V 30
lc  =  30 mA, Vc e  =  0.4V 30

VCE(SAT) lc =  10 mA, Ib  =  1 mA 0.2 V
lc  =  100 mA, lB =  10 mA 0.5 V

V bE(SAT) lc =  10 mA, Ib  =  1 mA 0.85 V
lc  =  100 mA, lB =  10 mA 1.5 V

BVc e O lc =  10 mA 12 V

b Vc b o lc =  10 ju,A 30 V

BVebO

<oII 4 .5 V

^CBO V CB =  20V 100 nA

>EBO

>COIImHI
>

100 nA

PD(max)
TO-18 Ta  =  25° C 600 mW
TO -92 T a  =  25°C 600 mW
TO -236 T a  =  25°C 350 mW
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S w itching T im es vs  
C ollecto r Current

2.0 S.0 10 20 50 100 300
lc -COLLECTOR CURRENT (mA)

Sw itching T im es vs 
A m bient Tem perature

2S SO 75 100
Ta -  AMBIENT TEMPERATURE (°C)

A verage Propagation D elay  
per Transistor vs C ollector  
V oltage

0 2 4 6 8 10
Vcc -  SUPPLY VOLTAGE (V)

S torage T im e vs Turn On 
and Turn O ff Base C urrents

S torage T im e vs Turn On

0 2.0 4.0 6.0 8.0 10 12
IB1 -  TURN ON BASE CURRENT (mA)

S torage T im e vs Turn On 
and Turn O ff Base C urrents

0 5 10 15 20 25 30
IB1 -  TURN ON BASE CURRENT (mA)

Fail T im e vs Turn On and  
Turn O ff Base C urrent

0 2.0 4.0 6.0 8.0 10
lBi -  TURN ON BASE CURRENT (mA)

D elay T im e vs B ase-Em itter 
O ff V o ltage and Turn On

1.0 2.0 5.0 10 20 50
lBi -  TURN ON BASE CURRENT (mA)

Fall T im e vs Turn On and  
Turn O ff Base C urrent

0 2.0 4.0 6.0 8.0 10 12
IB1 -  TURN ON BASE CURRENT (mA)

Rise T im e vs Turn On Base  
C urrent and C ollector 
C urrent

1.0 10 100 500
lc -COLLECTOR CURRENT (mA)

Fall T im e vs Turn On and  
Turn O ff Base Current

0 5 10 15 20 25 30
IB1 -  TURN ON BASE CURRENT (mA)

M axim um  Pow er

Ta -  AMBIENT TEMPERATURE (*C)

TL/G/10034-26
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lc -  COLLECTOR CURRENT (mA)

lc -  COLLECTOR CURRENT (mA)

Low er Lim iting V o ltage vs

100 1k 10k 100k
Rs -  SOURCE RESISTANCE (OHMS)

B ase-Em itter On V o ltage vs

lc -  COLLECTOR CURRENT (mA)

Base Saturation V o ltage vs

lc -COLLECTOR CURRENT (mA)

0 8 16 24 32 40

VCB -COLLECTOR TO BASE VOLTAGE (V)

C ontours o f C onstant Gain  
Bandw idth  Product ( f j )

"I..U JL  k _ u li/irrn

1.0 2.0 5.0 10 20 50 100 300
lc -  COLLECTOR CURRENT (mA)

TL/G/10034-27

Em itter Transition and  
O utput C apacitances vs  
R everse  Bias V o ltage

0.1 0.5 1.0 5.0 10 50
REVERSE BIAS VOLTAGE (V)

TL/G/10034-28

C ollecto r C u to ff C urren t vs

25 50 75 100
Ta -  AMBIENT TEMPERATURE (°C)

TL/G/10034-29
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TL/G /10034-30 
Pulse generator 
V in rise time < 1 ns 
Source impedance -  50ft 
PW ;> 300 ns 
Duty cycle <  2%

V.N

To sampling oscilloscope 
input impedance =  50fl 
Rise Time ^ 1 ns
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