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INSTRUCTIONS:

o THE EXAM IS CLOSED BOOK/CLOSED NOTES. THE DURATION IS 2 HOURS.
o CALCULATORS ARE NOT.ALLOWED. S5

o WRITE YOUR NAME AND ID NUMBER IN THE SPACE PROVIDED ABQVE.

o INDICATE THE SECTION YOU ARE REGISTERED IN.

o PROVIDE YOUR ANSWERS IN THE SPACE PROVIDED ON THE QUESTION SHEET.
o THE SCRATCH BOOKLET WILL NOT BE CONSIDERED IN GRADING.

o BE AS NEAT AND CLEAR AS POSSIBLE. '
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ign a positive Bdgle— triggered D flip-flop Using I latches with enable
olution: I

%

b) Designa tive edge tri i ' usi : 1
: Squioq:Me ge triggered D flip-flop Ustng SR latches with enable,

) Designa positive edge triggered D flip-fl i i
Solution: ip-flop with asynchronous preset using D latches with enable.

b} Designa JK flip-flop using a T flip-flop with enable. [3 points]
Solution: ~ . :

d) Design a scan flip-flop with Test In : )
Sk P put (TD) and Test Engble (TE) using a D flip-lip.




J;X,:L and outputs O, {s. The characteristic equations of a
- and

Solution:

"g_ﬁ.g:ions shown below, The inputs are I3, Iz Ij, I the
els all inputs clearly.

Mo .gperation

Shift right with MSB replication

Shift left with feed-in 0

Load new inputs




1gncd serial corﬂpa:atcr The comparator compares two 8-
5 one. if and only if A = B. The input bits of A and B
Ty oompamt.or. shift registers, and appropriate flip-flops,
r. First’ d..s1gu the cne-bit comparator, taking into account how to use it to compare the
'3-bit sumbers. Label all your inputs; oujputs, and connections clearty.

Solution:
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o eFSMS [14 points] .

finite state machine with the following state transition diagram. It has a single input, IN, and ©) Design a logic circuit that implements the Moore FSM using D flip-flops. [ points]

Solution:

170
1

a) Design a logic circuit that implements the Mealy FSM usi.ng. D flip-flops. [5 points]
Solution: :

— ] \

b) Draw the state transition diagram for a Moore style _f'mite state 'm,aéhine with the same behavior. [4 points]
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