Analog IC Design Homework #1
##d #7% 9 HSPICE model &1 :
(a) NMOS z_ length 2 width # %] 5 L=0.24um~0.5um
W=0.3um~0.6um (nch.9)p* 2_
(1) A,12) nCox, (3)Vt, (4)Cg, (5) Cd, (6) current equation.
(b) ¢ #7i§ %8 4 0 1-V curve ¥2 HSPICE #73& ! e [-V curve "
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ik sk stestestesteskokoskokokokoskstokekekoekokskokskskoskskokesk

* test_model.sp

ik sk stestestesteskokoskokokokoskestokekekesekskokokokskokkekek

ib '~/spice/mix025_1.1' TT
skeskeosk kst stk skoskosk stttk skokokokokokoskokokoekolkoskokokoekokskoksk
*mos drain gate source bulk channel width lengthmulti

ml 1 2 0 0 nch w=0.45u 1=0.24u

ki e sk stestestesteskokoskoskokoskoskstokekekekekskokokoskskoskkekesk

* bias and signal source
sfesiestesteskoskokoskoskskstoekoskokokokoksk seksokokokkorskokokekokok
vin 2 0 dc 0.756v

vdd 3 0 dc 2v

vtest 3 1 dc Ov

ki sttt stesteskok skokokokosksotekekeekskokoRokskoskkekek

.0p

.option post INGOLD=2

.dc vdd 0.1v 2v 0.1v vin 0.756v 2.156v 0.2v

.option accurate absv=10n relv=10u absi=10p reli=10u ABSMOS=10n RELMOS=10u
.option rmax=0.01

.option numdgt=6

.print 'id'=1(vtest)

.probe 1(vtest) vth(m1)

.end
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#-1d-Vgs,Vds ch3 424 »~ matlab 38 & 2 curve fitting - Matlab 423% 407
%%%%% polyl.m  %%%%%

format long e \
load 1d_datal -ascii;
vds=1d_datal(1:20,1);
landa_avg=[0 0000 0];
difference=[0 0 0 0 0 0];
k=[1:6];

~—

for i=1:6

1d_spice=1d_datal((i-1)*20+1:1*20,2);
1d_appr_para=polyfit(vds,id_spice,5);
1d_appr_val=polyval(id_appr_para,vds);

1d_appr_der_para=polyder(id_appr_para); >
1d_appr_der_val=polyval(id_appr_der_para,vds);

landa=1d_appr_der_val./id_appr_val, )

Curve fitting %
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=0;

for n=1:20
if (n>=(2*%1))
landa_avg(i)=landa_avg(i)+landa(n);
Fil;
end

end

1)
landa_avg(i)=landa_avg(Q)/j; )
1d=1/2*117e-6*0.45/0.24*%(0.2*1)"1.61*(1+landa_avg(i)*vds);
vds_sat=vds((20-j+1):20);
id_sat=1d((20-j+1):20);

1d_spice_sat=1d_spice((20-j+1):20);

subplot(2,2,1),plot(vds,id_spice,'0"),title('Id v.s. Vds'),xlabel('Vds")... )
,ylabel('Id")

hold on

subplot(2,2,1),plot(vds_sat,id_sat)

hold on

% find landa

subplot(2,2,2),plot(vds,landa),title('landa v.s. Vds"),xlabel("Vds')...
,ylabel('landa’)

hold on

% find alpha
for n=1:
difference(i)=difference(1)+((id_sat(n)-id_spice_sat(n))/id_spice_sat(n))"2;

end

current equation
for saturation

region
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difference(i)=difference(i)/j;

% show difference v.s. Vds for each Vgs
subplot(2,2,3),plot(vds_sat,(id_sat-1d_spice_sat)*100/1d_spice_sat),...
title('difference %"),xlabel('Vds'),ylabel('(id_diff)*100/id")

hold on

end

current equation ¥t
hspice #-#t 5 & %
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% show difference for each vgs

Current equation
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subplot(2,2,4),plot(k,difference),title('variance for each vgs"),...

xlabel('Vgs"),ylabel('variance')

hold on

subplot(2,2,1),grid
subplot(2,2,2),grid
subplot(2,2,3),grid
subplot(2,2,4),grid

hold off
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