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5 J J  N a tio n a l Process 65 |
A i  S e m ic o n d u c to r PNP High Speed Switch |

^ ______________0015 ______________  , DESCRIPTION
<0 381> 0 0075 Process 65 is an overlay, double-diffused, gold doped, sili-

-------(01905)--------con eP'taxial device. Complement to Process 21.

H
— j— r  APPLiCATiON

This device was designed for very high speed saturate 
switching at collector currents to 50 mA.

I 0075 PRINCIPAL DEVICE TYPES
(°'1905) TO-18EBC: 2N4208

TO-92 EBC: PN3640, 2N5771
___ TO-236: MMBT3640

(0.381) TO-116: MPQ3640
16-SOIC: MMPQ3640

T L /G /10038-14

ELECTRICAL CHARACTERISTICS (TA =  25°C)

Sym bol C onditions Min T yp  M ax Units

tpFF________  lc =  10 mA, IQ2 =  1 mA (Figure 1 ) ___________________18__________ 25_____________ ns_____
toN Ip =  10 mA, Ibi =  1 mA (Figure 1) 11 15 ns
ts l c =  Ibi == lB2 = 1 0  mA 15 20 ns
Cob_____________ VCB =  5V_________________________________________________2___________3_____________ pF
Cib______________ VEb =  0.5V___________________________________________________________ 05___________ pF
hfe_______________Vce =  10V, lc =  10 mA, f =  100 MHz__________05___________ 9__________________________________
hFE lc =  1 mA, VCE =  1V 20

lc =  10 mA, VCe =  1V 30 85 150
lc =  50 mA, Vce =  1V 25 75
lc =  100 mA, Vce =  1V 20
lc =  1 mA, Vce “  0.5V 20

______________________ lc =  10 mA, Vce =  Q-3V______________________20______________________________________________
VcE(SAT) lc — 1 mA, Ib =  0.1 mA 0.15 V

lc =  10 mA, Ib =  1 mA 0.20 V
______________________ lc =  50 mA, lB =  5 mA________________________________________________ 050___________ V

VbE(SAT) lc =  1 mA, Ib =  0.1 mA 0.8 V
lc =  10 mA, Ib =  1 mA 0.95 V

______________________ lc =  50 mA, lB =  5 mA________________________________________________ T5_____________V
BVceo___________lC =  3 mA____________________________________15______________________________________V
BVcbo___________lC = 100 M __________________________________15______________________________________V
BVebo___________lC = 10)^A__________________________________ 4̂ 5______________________________________V
ICBO_____________VcB =  10V___________________________________________________________ 122____________ [lA_____
Iebo_____________Veb =  3V____________________________________________________________ ^00____________ nA_____
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DC C urrent Gain vs  
C o llec to r C urrent

- 0.1 -1  -1 0  -1 0 0  

lc -  COLLECTOR CURRENT (mA)

C ollecto r S aturation

Input and O utput 
C apacitance vs  R everse  
Bias V o ltage

0 -2 .0  -4 .0  -6 .0  -8 .0  -10

REVERSE BIAS VOLTAGE (V)

B ase-E m itter ON V oltage  
vs C o llec to r C urrent

- 0.1 - 1.0 -10
lc -  COLLECTOR CURRENT (mA)

C ollec to r R everse C urrent 
vs C o llecto r-E m itter

-y  -1 .0  -3 .0  -6 .0  -7 .0  -9 .0  -11

V ce -  COLLECTOR-EMITTER VOLTAGE IV)

C ontours  o f C onstant 
Gain Bandw idth  
P roduct ( f j )

- 0.1 - 1.0 -1 0  -100

lc -  COLLECTOR CURRENT (mA)

£ -1.6 

§
*  -13

B ase Saturation V o ltage  
vs C o llec to r C urrent

i
-0.9

-0.7

lc 10 Ib

Ta “ -6 6 sC „

Ta •21i ° C _

H t T T
T a i * | 1 ljIS "

lc -  COLLECTOR CURRENT (mA)

C ollec to r R everse C urrent

Ta  -  AMBIENT TEMPERATURE <°C)

M axim um  P ow er

T a -  AMBIENT TEMPERATURE 1 *0
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Switching T im es vs Switching T im es vs

lc -  COLLECTOR CURRENT <mA) TA -  AMBIENT TEMPERATURE (°C)

Rise T im e vs C o llecto r and

1.0 2.0 5.0 10 20 50

lc -  COLLECTOR CURRENT (mA)

S torage T im e vs Turn On

0 0.1 0.2 0.3 0.4 0.5

lg2 -  TURN-OFF BASE CURRENT (mA)

S torage T im e vs Turn On

0 2.0 4.0 6.0 8.0 10
lB2 -  TURN OFF BASE CURRENT (mA)

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

0 0.1 0.2 0.3 0.4 0.5

lB2 -TURN-OFF BASE CURRENT (mA)

Fall T im e vs Turn On and

0 2.0 4.0 6.0 8.0 10

l B2 -  TURN OFF BASE CURRENT (mA)

D elay T im e vs Turn On Base  
C urrent and Reverse Base- 
E m itter V o ltage

0.5 1.0 2.0 3.0 4.0 5.0

lBi -  TURN ON BASE CURRENT (mA)

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

0 1.0 2.0 3.0 4.0 5.0

iB2 -  TURN-OFF BASE CURRENT (mA)

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

lc -1 0  mA

0 1.0 2.0 3.0 4.0 5.0

lB2 -  TURN-OFF BASE CURRENT (mA)
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TO SAMPLING 
SCOPE
Z ,N ^ 1 0 0  K ft 
t, <  1.0 ns

*ON
V bb =  Ground 
V|N =  - 5 .8 V

tOFF
vBB = -s.ov
V|N =  + 9 .8 V

lc =  10 mA, Ib i =  1.0 mA, Ib2 =  1.0 mA

FIGURE 1. toN  snd toFF T e s t C ircuit

TL/G /10038-18
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