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Comparative performance evaluation of dynamic and static flip-flops

This design project consists of following specific goals.
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Performance evaluation of semi dynamic flip-flops: consider the following three types of semi
dynamic flip-flops: (a) implicit-pulsed, data-close-to-output, semi dynamic hybrid flip-flop (ip-
DCO) [1], (b) hybrid latch-flip-flop [2] and (c) semi dynamic edge-triggered flip-flop [3]. Then,
obtain delay, power consumption, and the total device width for each flip-flop. Undertake this
analysis in 65 nm or 45nm technology node.

Implicit-pulsed static flip-flops: In the next step you are required to design a time-borrowing
master-slave flip-flop (tb-SMS) [1]. Obtain delay, power consumption, and the total device width.
Undertake the design and the analysis in the 65 nm or 45nm technology node.

Explicit-pulsed flip-fops: In this step, you are required to design an explicit-pulsed, hybrid static
flip-flop (ep-SFF) [1] and compare its performance with the tb-SMS and ip-DCO. Among these
three which one has the shortest delay? Which one has the lowest power consumption? Which
one has the smallest total device width? Undertake the design in the 65 nm or 45nm technology
node.

Dual edge-triggered flip-flops: In this step, you will be investigating characteristics of dual edge-
triggered flip-flops. Modify the ep-SFF designed above to make it dual edge triggered. Design a
dual edge-triggered, explicit-pulsed static hybrid flop (ep-DSFF) [1]. Obtain delay, power
consumption, and the total device width. Undertake this design also in 65 nm or 45nm technology
node.

Among all the above flip-flops which one is the fastest? Is the fastest design most power
efficient? Which one you should use in high-speed operation? Which one should be used for
majority of the data paths?

You need to submit a detailed report with all waveforms. You need to explain the operations of
each circuit clearly and justify your claim with suitable experimental results. The questions asked
in the point (5) above need to be answered in the paper. You are welcomed to add any new

reference you want to add to enhance the quality of your work.
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