
ECE 6390 Homework 5: Noise and Digital

Coding

Solutions
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2. Answer:
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3. There are a number of good pulses that satisfy this design criteria. One
example is a raised cosine pulse with 32 Msamples/sec and a roll-off factor of
0.9. Sample plots are included on the following pages.
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% Solution to part 2 of HW #5
% Using a raised cosine pulse or root raised cosine pulse solves this
% problem
close all, clear all
f0 = 32e6;   % pulse signal frequency
alpha = 0.9; % roll-off factor
% bear in mind that we only use 4 clock cycles
t1 = -2/f0; % first sample
t2 =  -t1; % second sample

N = 512;    % number of time-domain samples

t = linspace(t1,t2,64);       % creates a time-domain axis
f = (-N/2:N/2-1)/(t2-t1);    % creates a frequency-domain axis

x = (sin(2*pi*f0*t)./(2*pi*f0*t)).*(cos(2*pi*alpha*t*f0)./(1-(4*alpha*f0*t).^2)); % raised cosine pulse

subplot(2,1,1)
plot(t,x)
xlabel(’time (in sec)’), ylabel(’amplitude’)

X = fft(x,N);
XX = abs(fftshift(X))*(t2-t1)/N;  % shifts/scales FFT output for plotting
XX_new = 20*log10(XX/max(XX));
subplot(2,1,2)
plot(f,XX_new), axis([-1e9 1e9 -120 10]), grid on
xlabel(’Frequency (Hz)’), ylabel(’power (dB)’)
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