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Special Topics in Electronics and Communications (8024990)
Term 1; 2021/2022
Homework 10

Dr. Waheed Ahmad Younis
Do not submit this homework. There will be a quiz from this homework on Thursday (Nov 25, 2021).
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Delay(w) = D(w) = s

For example, consider the first order LPF: H(jw) = waiojw = ¢tH(jw)=0(w) = —tan_lw2
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The delay function for w, = 1,000 rad/s is shown below.
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e Consider the 3" order Butterworth LP filter
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= ¢H(jw)=6(w) =—tan™" (1—20)23)




do  1+[w-w3)/(1-2w?)]2 (1-2w?2)2 wb+1
This delay function is plotted below.
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In order to equalize this delay, a 1%t order all pass filter [HAP(S) = ::—Z] is cascaded.
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Hyp(jw) =ja) 1o =  sHup(jw) = 04p(w) = —2tan 1; = Dyp(w) = e ot o

The delay caused by this all-pass filter (for 0 = 1.2) and the total delay due to the LPF and HPF is plotted
below.
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Total delay - 1.2

Equalizer delay - 1.2
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It can be noted that
Un-compensated LP filter: AD = 2.75 — 2 = 0.75

Compensated LP filter: AD = 3.9 — 3.7 = 0.2



