1. (30%) Design a 4-bit two parameter comparator (input A and B, A:asa,a,ag, B:bsb,b,bg are both in 2’s
complement representation) and output the smaller one S(s3s:8s0).
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By algorithm to build a regular circuit

A=A3ArA1A0, B=B3B>:B1By
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equality xi=AiBi+A;'By

(A < B) = A3Bé + X3Ar282 + X3xZAlel + xngxlefB(){
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4-bit comparator logic diagram:
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4-bit 2:1 MUX logic diagram:
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MUX function table:
E(enable) A=B(zelect) Qutput
0 0 Select B
0 1 Select A




2. (10%) Construct a 5-to-32-line decoder with four 3-to-8-line decoders with enable and a 2-to-4-line
decoder.

inputs: AO to A4

outputs: DO to D31

Since we have four 3-to-8-lines decoders with enable, we may consider deriving enable

(PR E7%)

signals from part of our inputs; with the 2-to-4-line decoder, we obtain EO to E3 and use

them as enable signals to the four 3-to-8-line decoders.
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