LAB Assignment #4 br CMPE 413/CMSC 711
Assigned: FridaySept 29th
Due: Friday Oct 13th

Description: Layout and simulate (using \Wtuoso and Spectra) both a trans-
mission-gate masteisslave flip-flop and a gate-leel version:

» Layout the transmissioratg flip-flop discussed in class (Basics slide set).
* Layout the gte-level version shan belaw:
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Report Requirements:

1) Print out the layouts.
2) Run tests and generate plots tovshimat both flip-flops wrk correctly
2) For ONLY one of the flip-flops (your choice), determine the maximum clock fregu@mai-
mumclock period)andthe maximumclock skew (maximumvariationin thetime betweeratran-
sition of Clk and the corresponding transition of Clk_bar that presemrrect operation of the
flip-flop). Note, you will hae to remwee the iverter and dxie Clk and Clk_bar using input state-
ments for the clock kv experiments.

For example pick somerealisticriseandfall timesfor your sourcestatementgéinputsignals)

in Spectra and use them for all of your tests, e.g., 250ps to 1ns.

Shav me a plot of D, Q, Q_ba€lk and Clk_bar of the flip-flop erking correctly

Maximum Clock Frequency:
Report the maximum clock frequgnef the flip-flop. Determine this time for both possible
valuesof D (logic 0 and1) with oppositenitial valuesstoredin theflip-flop. Shov meplots

of the flip-flop working and not wrking.

Clock Skew Experiments:

Report the maximum amount of clockegkfor two cases:
* When Clk_bar changes before CIk.
* When CIk_bar changes after CIk.



This value will be diferent when:
* D is high and the flip-flop stores a zero.
* D is low and the flip-flop stores a higlalue.
Shav me plots of the flip-flop wrking and not wrking under each case.

Chooseaclockfrequeng thatallowsyourflip-flop to work correctly Thisfrequenyg will be
somethingslightly lessthanthemaximumclock frequeng youfoundabove. For example if
you determinedhatyour flip-flop canswitchat 1220MHz (about9ns),thanchoosel 10MHz
to evaluate it for clock stw.



