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E2EFR % ~ (10%) (—) Implement the following function using only 2-to-1 MUXes: (5%)
EEFR

R =ab'h' + bch' + eg'h + fgh.

HAAHE 2 R ! E°3 A ) -
L Asm AR > #1009 (=) Repeat using only tri-state buffers. (5%)
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7~ ~ (10%) An 4B latch operates as follows: If 4 =0 and B = 0, the latch state is Q = 0; if either
A=1 or B =1 (but not both), the latch output does not change; and when both 4 =1 and B
=1, the latch state is O = 1.
(—) Construct the state table and derive the characteristic (next-state) equation for this
AB latch. (5%)
(=) Derive a circuit for the 4B latch with two-input NOR gates and corresponding
inverters. (5%)

— ~ (10%) Convert the following numbers in binary using 2’s complement to represent
negative numbers and perform the operations. Use a word length of 6 bits (including sign)
and indicate if an overflow occurs.

(=) (-1410) - (-3210) (5%)
(=) 473+ 3216 (5%)

= ~ (15%) Simplify the following expressions to the minimal sum of products. Only individual
variables should be complemented.

(—) abdf'+ b'cegh’ + abd'f + acd'e + b'ce (5%)

+ ~ (10%) Derive the state graph for the ripple counter below. Show the transient states that
occur between stable states.

(=) C'E'F + DEF + AD'E'F' + BDE'F + AD'EF" (5%)
(Z) fla, b, c, d) =IIM(0,2,4,6,8 -IID(1, 12, 9, 15) (5%)
1 P QQn 7 QQI 7 QIQz 7 QQs
= ~ (10%) The following prime implicant table (chart) is for a four-variable function f{4, B, C, Cl-—1~PCk I ]_°>C1k Ok
D). +—1K Q’ - — K Q' | 1,_ K Qr - K Q,
j 2 3 7 9 11 13 |7 —‘
-0-1 X X X
-01- | X X X
--11 X X X
1--1 X X X

(—) List the maxterms of f with the don’t-cares, if any. (5%)

(=) Give the algebraic expression for each of the essential prime implicants. (5%)

29 ~ (10%) Consider the following three-level NOR circuit:
(—) Find all hazards in this circuit. (5%)

(=) Redesign the circuit as a three-level NAND circuit that is free of all hazards. (5%) AE I FEBYARAE
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A~ (15%) A U-V flip-flop behaves as follows:
If UV=00, the flip-flop does not change state.
If UV=10, the flip-flop is set to 0 = 0.
If UV=11, the flip-flop changes state.
The input combination UV=01 is not allowed.
(—) Give the characteristic (next-state) equation for this flip-flop. (5%)
(=) Design a 3-bit counter by using U-V flip-flops which counts in the sequence as
follows. (10%)
CB4 =000, 100, 101, 111, 011, 001, (repeat) 000, . . .

7 ~ (10%) A sequential circuit examines a string of 0’s and 1’s applied to the one bit X input
and generate an output Z = 1 only when a prescribed input sequence occurs. Derive a state
graph with the minimal number of states for a Mealy sequential circuit which the output Z
should be 1 if the input sequence ends in either 010 or 1001, and Z should be 0 otherwise

as shown in the following figure.
X=00101001000100110

) T T 1 T
a b c d e f
Z =00010101100010100
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