
Problem1 
clear all 
L=2; 
W=3; 
VTO=0.8; 
KPn=50; 
 
Vthn=VTO; 
Vds=0.5; 
for Vgs=0.1:0.01:5; 
    if (Vgs-Vthn)>0 
        if (Vds<=(Vgs-Vthn)) 
            Id=KPn*(W/L)*((Vgs-Vthn)*Vds-Vds*Vds/2); 
        else  
            Id=KPn/2*(W/L)*(Vgs-Vthn)^2; 
        end 
    else 
        Id0=KPn*0.0259*0.0259*exp(1.8); 
        Id=Id0*(W/L)*exp((Vgs-Vthn)/0.0259); 
    end 
    semilogy(Vgs,Id); 
    hold on 
end 
xlabel('Vgs(V)'); 
ylabel('log Id(uA)'); 
title('log Id vs. Vgs in subthreshold triode and Saturation of NMOS') 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

100

200

300

400

500

600

700

Vds(V)

Id
(u

A
)

Id vs. Vds in triode and Saturation of NMOS

 



Problem 2: 
clear all 
L=2; 
W=3; 
VTO=0.8; 
KPn=50; 
 
Vthn=VTO; 
Vds=0.5; 
for Vgs=0.1:0.01:5; 
    if (Vgs-Vthn)>0 
        if (Vds<=(Vgs-Vthn)) 
            Id=KPn*(W/L)*((Vgs-Vthn)*Vds-Vds*Vds/2); 
        else  
            Id=KPn/2*(W/L)*(Vgs-Vthn)^2; 
        end 
    else 
        Id0=KPn*0.0259*0.0259*exp(1.8); 
        Id=Id0*(W/L)*exp((Vgs-Vthn)/0.0259); 
    end 
    plot(Vgs,Id); 
    hold on 
end 
xlabel('Vgs(V)'); 
ylabel('Id(uA)'); 
title('Id vs. Vgs in subthreshold triode and Saturation of NMOS') 
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Simulation: 
Trick: need to set the IC value for the Capacitor. 
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