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Given the network below, find the critical path and calcuate critical path delay. Assume the

values of (x3, Xz, X1, Xo) are initially (1,1,1,1) and they change to (0,0,1,0) in the next clock

cycle. Now, choose a gate on the citical path which maximally decreases overall delay when

The ;:te decreases its delay by 20%. Finally, find the critical path in the new network and its
ength.

Problem 1 (20 points):

IpLit £
0.15 + 0.037L 0.16 + 0.017L
0.20 + 0.038L 0.18 + 0.018L
012 +0.037L 0.20 + 0.019L
0.12 + 0.038L 0.34 + 0.022L
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Problem 2 (20 points): ; Kp‘;(*'ﬁk;i;\: Xb)(g‘()‘;" Xy
You are given the following Boolean function.
F (Xe, X5, Xa, X3, X2, X1, X0) = XeXsXaX3 + XeXs Xz + XeXs X3' Xz + Xg'X1Xo+ Xe'XsXo'
Given the universal operation E as specified in the table, implement F using only the gates

specfied by E.
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Problem 2 (Extra Page):
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For a K-map, M denotes the number of prime implicants of the K-map, and N denotes the
number of essential prime implicants of the K-map. Draw a 4x4 K-map that has the largest
dmmudm#u(-maps

ﬁm! m 4x4 K-map, M=3, N=2, P=M-N=1.




Problem 4 (20 points):

Given an input stream X, we want to recognize interchangably patterns A and B. We
recognize A first, then B, followed by A again, then B again and so on.

For example,
1. Assume X=01011010010101, A=101 and B=001.

We will first recognize A, then look for B. Please note that we ignore the second ‘101’
(A) in X and we only search for B once we have found A. After finding B, we again

search for A.
2. Assume that we have X= 1011, A = 101 and B=011
 recogniz --'A.hut‘wado-notmnmzqanwaonlysiartlookingforBomewa
cted A. In other words, A and B do not overlap.







