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Low-Power Design of Digital VLSI Circuits 
July-August 2011

Homework 4 Solution
Assigned 1/8/11, due 3/8/11

Problem: The following circuit is implemented in 45 nm CMOS technology, which suffers from high leakage. For high speed, only low threshold transistors have been used. Each gate has a delay of 5ps and a leakage current of 10nA. 
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(a) Gates with high threshold transistors have a delay of 12ps and leakage of 1nA. Assuming that the delay of Sum output is not critical, optimally assign thresholds to gates to minimize the leakage current without increasing the critical path delay for Carry output. What is the percentage reduction in leakage power?
(b) Is it possible to further reduce leakage by redesigning the circuit? If yes, show how much reduction can you obtain?

(c) Are the dual threshold designs better or worse than the all low threshold design for glitch power?
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