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QL. a) Design a new positive edge triggered flip flop (say) NP flip flop. s _
SR Latch with the condition that if N is equal to P the flip flop output retal

if N is not equal fo P the output takes the value of N. Use any Gafes 0 @)
Multiplexers.

2
b) Use the above designed NP flip flop to obtain a T flip flop. =

. : i N
Draw the timing diagrams, showing the output (M) and the statesasa funchostt of time, l".or' th:dlr;r;_mf(lo )s
to the finite state machine whose state diagram is given below. Assume negative edge- trigger p (g)
are used in this machine. Realize this state machine using one T Flip Flop and one D Flip Flop.
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Q3. Using a 1.2MHz. clock, obtain a clock that runs at 200kHz. Note that a clock has a duty cycle of 50% i.e.
the time for which the clock stays high is equal to the time for which it stays low in a cycle. For your
circuit ensure that it will not get stuck in any lock up state. The FFs do not have direct set and clear. (5)

Q4. Design a sequential circuit using state machine approach with the following function:
The system has one input X (a sequence of bits are input, one bit per clock cycle), an output Z and a clock
input. At the first clock edge the output Z equals the input X. Subsequently after every three clock

cycles the output gets complement of the maximum occurrence of the last three cycles. (e.g.) in the
sequence “010", the maximum occurrence is™0", : i -

(5)
V= o
\5){ For the circuit shown below, draw the timing diagram (for 4 Clk periods) assuming that at time t = 0, the
outputs Q’Qtl'dnd Qzare respectively 0, 0, and 0. Assume the flip flop delays are negligible. »
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