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The CMOS SR flip-flop in Fig. 16.4 is fabricated in a 0.18-pm process for which p,C,, = 4u,C,, =
300 ANV, = |V,,,’ =05V, and Vy, = 1.8 V. The inverters have (W/L), = 0.27 pm/0.18 jum and
(WIL), =4(WIL),. The four NMOS transistors in the selreset circuit have equal W/L ratios.

(a) Determine the minimum value required for this ratio to ensure that the flip-flop will switch, "
(b) Also, determine the minimum width the set pulse must have for the case in which the W/L ratio of
each of the four transistors in the set-reset circuit is selected at twice the minimum value found in (a). h
Assume that the total capacitance between each of the Q and Q nodes and ground is 20 {F.
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Figure below shows a commonly used circuit of a D flip-flop that is triggered' by

the negative-going edge of the clock @.

a. For ¢ high, what are the values of Q and Q in terms of D? Which
transistors are conducting?

b. If D is high and ¢ goes low, which transistors conduct and what signals
appear at Q and at Q? Describe the circuit operation.

c. Repeat (b) for D low with the clock ¢ going low.

d. Does the operation of this circuit rely on charge storage?
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