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! j |  National Process 22 §
Sem iconductor NPN High Speed Switch z

0.015 , DESCRIPTION
(o .3 8 i) Process 22 is an overlay, double-diffused, gold doped, sili-

..mym > y  y  > ' A — r  con epitaxial device.

'  /  /  Z ' Z  APPLICATION
/  /  /  /  /  This device was designed for high speed logic and core

/  /  /  /  driver applications to 300 mA.
/ / \  Z Z Z ^  PRINCIPAL DEVICE TYPES/A  TO-52 EBC: 2N3013

TO-92 EBC: 2N5772, PN3646

TL/G/10034-38

ELECTRICAL CHARACTERISTICS (TA = 25°C)____________________________________________________ _____________
Symbol_____________________ Conditions________________  Min Typ Max Units

ts______________Ip = 10 mA, 1bi = Ib2 = 10 mA (F igure 1)_____________________ 12_________18___________ns

tpN____________ Ip = 300 mA, Ibi = Ib2 = 30 mA (F igure 2)_____________________ 10_________18___________ns

tpFF ic = 300 mA, Ibi = Ib2 = 30 mA 18 30 ns
Cob____________ VcB = 5V, f = 1 MHz______________________________________ OO_________5T)__________ pF

Cib_____________ VEb = 0-5V, f = 1 MHz________________________________________________ OO__________pF
hfe lc = 30mA,VC E = 10V,

___________________ f = 100 MHz_________________________________ ___________ _______________________________
hFE VCe = 1V, 10 mA 20

VCE = 1V, Ip = 30 mA 25 60 150
Vqe = 1V, Ic = 100 mA 20 45 150
VCe = 1V, lc  = 300 mA 15
VCe = 0.4V, lc  = 30 mA 20

____________________VCe = 0 5V, lc = 100 mA_______________________20_________________________________________

VcE(SAT) Ic ~ 30 mA, lB = 3 mA 0.20 V
lc = 100 mA, lB = 10 mA 0.30 V

____________________lc  = 300 mA, lB = 30 mA_____________________________________________ 050___________V

Vbe(SAT) Ic  = 30 mA, Ib = 3 mA 0.95 V
lc = 100 mA, lB = 10 mA 1.2 V

____________________lc = 300 mA, lB = 30 mA_____________________________________________ 17____________V

BVcbo_________ lC = 10 pA____________________________________ 35_________________________________ V
BVceo  Ic = 10 mA 15 V

BVebo_________ lE = 10 ju>A____________________________________OO_________________________________ V

ICBO___________VCB = 25V__________________________________________________________100___________nA

lEBO___________ VEb = 3V___________________________________________________________100___________nA
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Process 22

DC Current Gain vs
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lc -  COLLECTOR CURRENT (mA)

Collector Saturation 
Voltage vs Collector Current

10 20 50 100 200 500

lc -  COLLECTOR CURRENT (mA)

Input and Output 
Capacitance vs Reverse 
Bias Voltage

0.1 1.0 10 so

REVERSE BIAS VOLTAGE(V)

Storage Time vs Turn On

0 2.0 4.0 0.0 8.0 10
lBi -  TURN ON BASE CURRENT (mA)

Base-Emitter On Voltage vs

lc -  COLLECTOR CURRENT (mA)

Collector Reverse Current

VCE -  COLLECTOR-EMITTER VOLTAGE (V)

Contours of Constant Gain

lc -  COLLECTOR CURRENT (mA)

Storage Time vs Turn On 
and Turn Off Base Currents
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IB1 -  TURN ON BASE CURRENT (mA)
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Collector Current
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Switching Times vs

10 20 50 100 200 500
lc -  COLLECTOR CURRENT (mA)

Storage Time vs Turn On 
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TL/G/10034-39
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Fall Time vs Turn On and 
Turn Off Base Currents

8 2.0 4.0 0.0 8.0 10
IB1 -  TURN ON BASE CURRENT (mA)

Fall Time vs Turn On and 
Turn Off Base Currents

0 S.0 10 15 20 25
lBi -  TURN ON BASE CURRENT (mA)

Fall Time vs Turn On and 
Turn Off Base Currents

0 20 40 80 80 100
IB1 -  TURN ON BASE CURRENT (mA)

T L /G /1 0 0 3 4 -4 0

Delay Time vs Base-Emitter 
Off Voltage and Turn On 
Base Current

lBi -  TURN ON BASE CURRENT (mA)

Rise Time vs Collector and 
Turn Off Base Currents

10 20 50 100 200 500
lc -  COLLECTOR CURRENT (mA)

Switching Time vs 
Ambient Temperature

25 50 75 100
T a  -  AMBIENT TEMPERATURE CC)

T L /G /1 0 0 3 4 -4 1

Maximum Power 
Dissipation vs

T L /G /1 0 0 3 4 -4 2
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Pulse width 240 ns 
tr, tf =  1.0 ns 
Z|n  =  5 0 fl

T L /G /  10034-

Pulse generator 
V in  rise time <  1 ns 
Source impedance =  5 0 ft  
PW ^  300 ns 
Duty cycle < 2 %

Process 22

FIGURE 1. t0N, t0 FF Test Circuit
T L /G /1 0 0 3 4 -4 3

FIGURE 2. Charge Storage Time Measurement Circuit
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