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* FILE : mos.mod *
* example of transistor parameters *
* 0.8um CMOS process is assumed *
.model n nmos level=1
+ VTO=0.7 KP=110u GAMMA=0.4
+ PHI=0.7 LAMBDA=0.04 PB=1.23
+ CGSO=0.22n CGDO=0.22n CGBO=0.7n
+ RSH=60 CJ=0.77m MJ=0.5
+ CJSW=0.38n MJSW=0.38
+ JS=0.1m TOX=14n LD=16n FC=0.5
.model p pmos level=1
+ VTO= 0.7 KP=50u GAMMA=0.57
+ PHI=0.8 LAMBDA=0.05 PB=0.98
+ CGSO=0.22n CGDO=0.22n CGBO=0.7n
+ RSH=135 CJ=0.56m MJ=0.5
+ CJSW=0.35n MJSW=0.35
+ JS=0.1m TOX=14n LD=15n FC=0.5

p.5 - 6 
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* FILE : inverter.cir *
* CMOS inverter *

vdd dd 0 dc 5
vss ss 0 dc 0
vin in 0 dc 0

m1 out in ss ss n w=3.2u l=0.8u
m2 out in dd dd p w=7.0u l=0.8u
.dc vin 0 5 0.01
.include mos.mod

.end

in out

m1

m2

dd

ss

CMOS 
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* FILE : inverterdelay.cir *
* CMOS inverter delay *

vdd dd 0 dc 5
vss ss 0 dc 0
vin in 0 dc 0 pulse(0 5 1n 0.1n 0.1n 5n 10n)

CL out 0 1p

m1 out in ss ss n w=3.2u l=0.8u
m2 out in dd dd p w=7.0u l=0.8u

.tran 0.01n 10n

.include mos.mod

.end

in out

m1

m2

ss

dd

CL

CMOS 
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Shichman-Hodges SPICE LEVEL=1 

LEVEL=1 

SPICE MOSFET 
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VTO 0

0.2e-6

0

0.6

0

0.8

0

0

0

0

0

0.5

0

0.5

JS JS , - - 0.1e-3 0.1e-3 A/m2

fC FC , - - 0.5 0.5 -

tOX TOX 1e-7 14e-9 14e-9 m

LD LD 0 16e-9 15e-9 m

K’

CGSO
CGDO
CGBO
RSH
CJ
mJ

CJSW
mJSW

NMOS PMOS

VTO 0.7 -0.7 V

KP 110e-6 50e-6 A/V2

GAMMA 0.4 0.57 V1/2

PHI 0.7 0.8 V

RSH 60 135 /

CJ , - 0.77e-3 0.56e-3 F/m2

MJ , - 0.5 0.5 -

LAMBDA 0.04 0.05 1/V

PB 1.23 0.98 V

CGSO - 0.22e-9 0.22e-9 F/m

CGDO - 0.22e-9 0.22e-9 F/m

CGBO - 0.7e-9 0.7e-9 F/m

CJSW , - 0.38e-9 0.35e-9 F/m

MJSW , - 0.38 0.35 -

SPICE (LEVEL 1)
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NMOSFET PMOSFET
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