NPN GUMMEL

HOW TO DO MODEL VERIFICATION FOR CURRENT,VOLTAGE,AND BETA.

A mag{—i{vel} mag{—i{wb}} Inits
1 183
a.a1 /
// 1oE
a"-4

mag{ifve)fivb))

N

cuerent
=)
|>
o
\\

1a"-g
/ 1
1818 — /
/ o
18712 a.1
0.4 a.5 8.6 a.7 a.8 a0 1.0 1.1 1.2 18"-12 81 18*~1818°-0 18°-8 18°-7 16"-6 18°-5 18°-4 18°-3 8.81 @.1 1

magi¥ibry ¥

NPN_GUMMEL

*

*

*

* ’ vC
* c 1l
* B _ /2v \
* ‘ npnv \___ /
* -
|
* /. 7v\

* \__/ -

* /77

*

* /17

.OPTIONS GMIN=le-15 METHOD=gear

ABSTOL=le-15

vc C 0 DC 5V

VB B 0 ov

01 C B 0 NPNV

.MODEL NPNV NPN(

+IS=1.1E-18 NF=1.005 BF=220 VAF=130 IKF=5e-03
+ISE=9.15E-15 NE=2

*

+CJE=2E-12 CJC=2E-13 CJS=3E-12 TF=.6E-9 )

.control

dc vb .4 1.2 .1

set pensize = 2

plot mag(-i(vc)) mag(-i(vb)) vs mag(V(b)) ylog title Gummel
plot mag(i(ve)/i(vb)) vs mag(vc#branch) loglog title Beta_vs_IC
.endc

.end
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