ELEC 5970-001/6970-001 Special Topics in Electrical Engineering
Low-Power Design of Electronic Circuits 
Fall 2005
Homework 2
Assigned 9/13/05, due 9/22/05

Short-Circuit and Leakage Power

Problem 1: How will you design a CMOS circuit so that short-circuit current is completely eliminated?
Problem 2: Qualitatively analyze the effect of reducing the transition (rise or fall) time of the input waveform on the short-circuit power of a CMOS inverter.
Problem 3: As the output load capacitance of a CMOS gate is increased, how does the output transition time change? Does the short-circuit power dissipation increase or decrease?
Problem 4: The following circuit is designed in 65nm CMOS technology using low threshold transistors. Each gate has a delay of 5ps and a leakage current of 10nA. Given that a gate with high threshold transistors has a delay of 12ps and leakage of 1nA, optimally design the circuit with dual-threshold gates to minimize the leakage current without increasing the critical path delay. What is the percentage reduction in leakage power? What will the leakage power reduction be if a 30% increase in the critical path delay is allowed?
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