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.option nomod post . o ‘
.include model eel40.sp S S lzi ES
* eeld0 spring 2004 - transistor models ?:D - \K/'
.subckt nmos d g s b w=10u 1=0.13u . ,.[ ‘ o 2
. cen- = (B

/L4' L
FomM = 14 8mW

.model nmos_internal ' 14%'E5 /LL

+ nmos level=2 tox=2.6n vt0=0.3 gamma=0.2 phi=0.6 u0=250 1d=0.025u

+ capop=0 acm=3 1dif=0 hdif=0.2u cj=8e-4 cjsw=8e-12 cjgate=8e-11

+ lambda='0.2*exp (0.13u/1l) /exp(1)"
+ vmnax=0 uexp=0 nfs=0.1

m0 d g 8 b nmos_internal w=w 1l=1

.ends

.subckt pmos d g 8 b w=10u 1=0.13u

m0 d g s b pmos_internal w=w 1l=1
.model pmos_internal : ’
+ pmos level=2 tox=2.6n vt0=-0.3 gamma=0.2 phi=0.6 u0=100 1d=0.025u .
+ capop=0 acm=3 1ldif=0 hdif=0.2u cj=8e-4 cjsw=8e-12 cjgate=8e-11
+ lambda='0.15%exp(0.13u/l) /exp(1)"

+ vmax=0 uexp=0 nfg=0.1

.ends
.include circuit.sp

.param vic = 0.35
.subckt amplifier vin vout vdd vss

xrefl ves vss xd2 vdd pmos w=0.15u 1=0.13u
xref2 xd2 xd2 xg3 vdd pmos w=0.15u 1=0.13u
xref3 xg3 xg3 vdd vdd pmos w=0.15u 1=0.13u

Xcsl xcsld vin vss vss nmos w=0.15u 1=0.18436u
xsrcl xcsld xd2 xsrc2d vdd pmos w=0.15u l=.13u
xXsrc2 xsrc2d xg3 vdd vdd pmos w=0.15u l=.13u



xcs2 xcs2d xcsld vss ves nmos w=0.15u 1=0.20985u
x8rc3 xcs2d xg3 vdd vdd pmos w=0.15u 1=0.13u

xcd vdd xcs2d vout vss nmos w=0.48u 1=0.13u
rb vdd vout 66

.ends

.param vdd = 1.2
.param victest = 'vic'

* amplifier
Xa in out vddp vddn amplifier
* input circuit

vic com gnd dec 'victest!
vid in com dc 0 ac 1

* supply and load
vddp vddp gnd dc 'vdd!'
vddn gnd vddn dc 0

rl out gnd 50

* analysis statements

.op
.tf v(out) vid

.end .



