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Midterm Solutions

1.
at+a’b+a’b’c+a’b’c’d+a’b'c’d’e =

= at+a’b+a’b’c+ta’b’c’(d+d’e) = a+a’b+a’b’'c+a’b’c’(d+e) = a+a’b+a’b’(c+c’(d+e))

= a+a’b+a’b’(ctd+e) = a+a’(b+b’(c+d+e)) = a+a’(b+c+d+e) = a+b+c+d+e

2.
given c=a*b=ab+a’b’. Note c’=(ab+a’b’)’=a’b+ab’.

(a) a=b*c ?
b*c = bctb’c’ = b(ab+a’b’)+b’(a’b+ab’) = ab+a’bb’+a’bb’+ab’ = a(b+b’) = a
So this identity is valid.
(b) a*bc=1 ?
a*bc = abc+a’(bc) = ab(ab+a’d’)+a’(b’+c’) = ab(ab+a’b’)+a’(b’+a’b+ab’) =
= ab(ab+a’b’)+a’(b’+a’b+ab’) = ab + a’ab’b + a’b’ +a’b +aab’ =
=ab + a’(b+b’) = ab+a’ = a'+b
So this identity is NOT valid.
3.
Z = 16S1'So’+ 11S1'So+ 1:S1S0'+ 138150 -

= (|081’+|281)So’ + (|1Sl’+ |381)So
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(b) z==m(3,5,6,9,10,12)
(c) z=TIM(0,1,2,4,7,8,11,13,14,15)

(d)
n0lo1]11]10
oo[[lel 0 0]
010 |1 1
11] 1 [[On[M] 0
10 |1 1

Z =(X2 X1 '+X0') (X3 +X1 X0 ) (X3’ +X2 +X0 ) (X3'+X2'+X1")
(X2+X1+X0) (X3+X1+X0 ) (X3+X2+X0) (X3+X2+X1)
=( (X2 X1 +X0 ) (X3 X1 X0 ) (X3'+X2"+X0 ) (X3 X2 +X1)
(X2+X1+X0) (X3+X1+X0 ) (X3+X2+X0) (X3 +X2+X1) )’ )
= (X' X1 X0 ) (X3 X1 X0 ) +(X3'+X2 +X0 ) + (X3'+X2'+X1') +
(X2+X1+Xo),+(X3+X1+X0’)’+(X3+X2+Xo),+(X3+X2+X1)’ ),
= ( X2X1Xo+ X3X1Xo+ X3XoXot XaXaX1+ X2'X1'Xo'+ X3'X1'Xo'+ X3'X2'Xo'+ X3'X2'X1" )’

.... two-stage AND-NOR (please check the gate network shown above)



5. Analyzing Gate Networks
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a. Find the switching expression of each output.
Ty Using the given table, find the load factor of each input.
\O.¢. Determine the critical path and calculate the propagation delay. Assume load of each
output is a constant L.
Gate Fan- Propagation delays Load factor Size
type In tpLH tpHL [standard [euiv.
[ns] [ns] loads] gates]
AND 2 0.15 + 0.037L 0.16 + 0.017L 1.0 2
OR 2 0.12 + 0.037L 0.20 + 0.019L 1.0 2
NOT 1 0.02 + 0.038L 0.05 + 0.017L 1.0 1
¢ P
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C. Crrevaed Bt
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. For f(w,x,v,z) = one —set (1,5,7,8,9,10,14) : [25 pts]
a. Find all prime implicates and prime implicants of f.
b. Indicate which of these prime implicates and prime implicants are essential.
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\Y ¢. Obtain minimal product of sums and sum of products for f. Are they unique?
T
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d. Implement f using 4:1 multiplexers.
-e. Implement f using PLA.,
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a). Prime IE}@‘ZCAMS:
w2 WK Ry Wy, ¥y, W'y
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d. w2 )= Wxz+ wg%ﬁ WX YWY 2
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