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EE140 HW4 Spring 2004 for 1st problem

.model nch nmos LEVEL=1 TOX=25 VTO=0.4 KP=100.0e-6 LAMBDA=0.2
+GAMMA=0.01 PHI=0.6 CAPOP=0 CGS0=5.0¢-16 CGDO=5.0e-10
+HCGBO=4.0e-10 CJ=6.0e-4 CISW=2.0e-10

-model pch pmos LEVEL=] TOX=25 VTO=-0.4 KP=60.0¢-6 LAMBDA=0.15
+GAMMA=0.01 PHI=0.6 CAPOP=0 CGS0=5.0¢-10 CGDO=5.0¢-10
+CGBO=4.0e-10 CJ=6.0e-4 CISW=2.0e-10

*

vddvdd 0 1.8

vic vic 0 0.9
vidvid0 O

el vil vicvid 0 0.5
e2 vi2 vic vid 0 -0.5

e3 vocl voe2 vol 00.5
e4 voc vocl vo2 0 0.5
vocvoc2 00

fcol vol O voc -1

fco2 vo2 0 voe -1

ml vol vil s s nch w=10ul=1u
m2 vo2 vi2 s s nch w=10u I=1u
m3 vol g vdd vdd pch w=5u I=1u
m4 vo2 g vdd vdd pch w=5u I=1u
111 vol g 1000k

2 vo2 g 1000k

vb vb 0 0.4962

m5 s vb 0 0 nch w=20u I=1u

*

.dcvid-1.8 1.8 0.01

devic 0 1.8 0.01

.option nomod post R
.op

-probe de vod=v{vo1,vo2) voc=v(voc)

tf v(vol,vo2) vid

.alter

tf v(voe) vic

.end

*¥*+* mosfets




subckt

element 0oml Om2 Om3 OGm4 OmS

model Onch Omch Opch  O:ppch  Omnch

region Saturati Saturati Saturati Saturati Saturati

id 5.0041u 5.0041u -5.0041u -5.0041u 10.0082un

ibs 0. 0. 0. 0. 0.

ibd  -8.1750f -B.1750f 5.7524f 5.7524f -4.0725f

vgs  492.7460m 492.7460m -575.2450m -575.2450m 496.2000m
vds 817.5010m 817.5010m -575.2450m -575.2450m 407.2540m
vbs 0. 0. 0. 0. 0.

vth  400.0000m 400.0000m -400.0000m -400.0000m 400.0000m
vdsat 92.7460m 92.7460m -175.2450m -175.2450m 96.2000m
beta 1.1635m 1.1635m 325.8860u 325.8860u 2.1629m
gam eff 10.0000m 10.0000m 10.0000m 10.0000m 10.0000m
gm  107.9100u 107.9100u 57.109%u 57.1099u: 208.0711u
gds . 860.1320n 860.1820n 690.9930n 690.9930n 1.8509u
gmb  696.5560n 696.5560n 368.6427n 368.6427n 1.3431u
cdtot  5.0000f 5.0000f 2.5000f 2.5000f 10.0000f

cgtot 10248431 102.4843f 51.4421f 51.4421f 204.5686f
cstot  97.0843f 97.0843f 48.5421f 48.5421f 194.1686f

chtot 4.000e-16 4.000¢-16 4.000e-16 4.000e-16 4.000e-16

cgs  97.0843f 97.0843f 48.5421f 48.5421f 194.1686f

cgd 5.0000f 5.0000f 2.5000f 2.5000f 10.0000f

Differential Mode
wxxr  gmall-signal transfer characteristics

v{vol,vo2)/vid = 42.2981
input resistance at vid = 1.000e+20
output resistance at v(vol,vo2) = 783.9513k

Common Mode
*++*  gmall-signal transfer characteristics

v(vec)/vie = -15.7483m
input resistance at vic = 1.000e+20
output resistance at v(vac) = 17.2986k
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EE140 HW4 Spring 2004 for 2nd problem

.model nch nmos LEVEL=1 TOX=25 VT(Q=0.4 KP=100.0¢-6 LAMBDA=0,1
+GAMMA=0.01 PHI=0.6

*

vdd vdd 0 1.8

vout out 0 1

ml g g0 0 nch w=10ul=1u
m2 out g s 0 nch w=10u1=1u

rl vdd g 1.264k

125 04472k
*

.dcvout 01.80.01
.option nomod post
.0p

Afi{m2) vout
.end

subckt

element 0;ml O:m2

model O:mnch  O:nch

region Saturati Saturati

id  422.4604u 97.1935u

ibs 0. -4,3465f

ibd  -12,6601f -10.0000f

vgs 1.2660 831.3609m

vds 1.2660 565.3508m

vbs 0. -434.6492m

vth  400.0000m 402.4258m

vdsat 866.0101m 428.9351m

beta 1.1266m 1.0565m

gam eff 10.0000m 10.0000m

gm  975.6478u 453.1850u

gds  37.4987u 9.1993u

gmb 6.2978u 2.2277u ‘ |
cdtot  2.332e-16 1.041e-16
cgtot  92.3375f 92.2185f
cstot  92.0843f 92.0843f
cbtot  2.000e-17 3.010e-17
cgs  92.0843f 92.0843f
cgd 2.332e-16 1.04le-16




*¥**  gsmall-signal transfer characteristics

Hm2)/vout = 2.98%0u
input resistance at vout = 334.5640k
output resistance at i(m2) = 334.5640k

__Wave __ #8140 hwi spring 2004 for 2rd problem
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