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Foblem 1 (29 points)

. ’ 1e ne ' figure belo
ol high-level description (state transition table) of the network shown in the f1g

€ System has two inputs (x4 and x) and a single output Z.
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Prob
lem 2 (20 points)
Using ' | .
el gT flip-flop, 1 SR flip-flop, and at most 8 JK flip-flops, gy g
OW. Use any gates to implement your combinational logic.

Input: x(t) € {0,1}

Output: z(t) € {0,1}
Function: 1 i (-1, -8)=1110, (-7, t-4)=10-0 or 0-01, x(t-3, =100
0 ,otherwise

For example, for the given input sequence x(t-11, t) = 111010001100, the output z(t)=1. For the

input sequence x(t-11, t) = 111000101000, the output z(t) = 0.
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Design a system that generates a pattern of either “UCLA™ or “US( based on an input signal.

b 1
Problem 3 (20 points)

\\ S0on as the input bit turns 1, the pattern generator starts to output “UCLA.”
If the input bit turns 0 (0 is less than 1), the pattern generator starts to output “USC.”

Some examples:
1. If the input sequence of x(t-13, t) = 11110000001111, the output sequence of z(t-13,
t) = UCLAUSCUSCUCLA.
2. If the input sequence of x(t-9, t) = 1111001111, the output sequence of z(t-9,t) =
UCLAUSUCLA.

Use the least number of bits for character encoding, and the minimal number of flip-flops and
4:1 multiplexers. (2 select -wpb? )
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Problem 4 (20 points)

De 1o _ ;
S1gn a pattern recognizer for 00-01 using only tl1p flops as defined below and NOR gates.

* Immati %(t) € {0,1)

s Output: z(t) € {0,1}

e. Bunction: z(t) = {1 , 1fx(t—4»,- t) = 00-01
0 ,otherwise




Problem 5 (20 points)

Desio 1
81l a system that detects the pattern of consecutive 0s followed by consecutive 1s 111 the most

reCe 7 b s p &
= thm five bits from the input stream. In other words, the input pattern must have 0 in the start, 1
€ end, and change from 0 to 1 only once.

For example, if the input sequence x(t-10, t) = 01001000100, the output z(t) should be 0 because

x(t-4, t) = 00100 does not have 1 in the end. The past output z(t-1) is also 0 because x(t-5, t-1) =
00010 does not have 1 in the end.

However, if the input sequence x(t-10, t) = 01111100001, the output z(t) should be 1 because
x(t-4, t) = 00001 consists of four consecutive 0s and consecutive 1s — the last bit 1. You may
assume that flip-flops are initialized to 0, so the output z(t-10, t)=01111000001.
(5 Seleck - 40
e Use only flip-flops and 8:1 multiplexers. No other gates are allowed.




