








Use your equations for Rp and Rn as functions of time in conjunction with your above 
differential equation to produce PLOTS of the output voltage x and the associated output 
current.  Also generate a plot of instantaneous power consumption, the product of voltage 
and current. 
 
For these plots use the following constants: 
 
Vdd = 5V 
Rh = 1 MΩ 
Rl = 10 Ω 
Ru = 200 Ω 
Cn = Cp = 200 pF 
 
 
You do not need to solve the equations to produce these plots.  Be creative and use 
whatever software you like. 
 
 
Matlab code: 
 
% ECE 333, Winter 2004 
% Homework #7 Problem #2 
 
clear all; 
close all; 
 
Vdd = 5; 
Rh = 1e6; 
Rl = 10; 
Ru = 200; 
Cn = 200e-12; 
Cp = Cn; 
 
T = 1e-6; 
N = 1e4; 
t = linspace( 0, T, N ); 
 
V1 = Vdd * ( 1 - exp( - t / ( Ru * ( Cn + Cp ) ) ) ); 
 
figure; 
plot( t, V1 ); 
title( 'input voltage' ); 
xlabel( 'time (s)' ); 
ylabel( 'voltage (V)' ); 
 
Rp = 2*Rl + 2*(Rh-Rl)/Vdd*V1; 
Rn = Rh + (Rl-Rh)/Vdd*V1; 
 
figure; 
plot( t, Rp, t, Rn ); 
title( 'effective FET resistances' ); 
xlabel( 'time (s)' ); 



ylabel( 'resistance (\omega)' ); 
legend( 'R_p', 'R_N' ); 
 
x = zeros( size(t) ); 
dx = zeros( size(t) ); 
x(1) = Vdd; 
 
for m = 2:N 
    dx(m) = (Vdd/Rp(m-1) - x(m-1)*(1/Rn(m-1)+1/Rp(m-1)))/(Cp+Cn)*T/N; 
    x(m) = x(m-1) + dx(m); 
end 
 
figure; 
plot( t, x ); 
title( 'output voltage, x' ); 
xlabel( 'time (s)' ); 
ylabel( 'voltage (V)' ); 
 
figure; 
plot( t, -dx*(Cp+Cn)/T*N ); 
title( 'negative output current, C dx/dt' ); 
xlabel( 'time (s)' ); 
ylabel( 'current (A)' ); 
 
figure; 
plot( t, -dx*(Cp+Cn).*x/T*N ); 
title( 'instantaneous power output' ); 
xlabel( 'time (s)' ); 
ylabel( 'power (W)' ); 
 
iN = x./Rn; 
iP = (Vdd-x)./Rp; 
 
figure; 
plot( t, abs(iN.*x)+abs(iP.*(Vdd-x)) ); 
title( 'total instantaneous power consumption (source to ground)' ); 
xlabel( 'time (s)' ); 
ylabel( 'power (W)' ); 



 
 

 



 

 

 



 

 

 


