ELEC 6270-001 Low-Power Design of Electronic Circuits 
Fall 2007
Homework 4 Problems
Assigned 11/21/07, due 11/29/07
Problem 1: A CMOS processor has a rated supply voltage 1.5V and clock frequency 2GHz. Its average power consumption is 100W, which consists of 75W dynamic power and 25W static power. Assuming that the delay of a gate in the technology is proportional to VDD/(VDD – Vt), where threshold voltage Vt = 0.5V. A low energy mode uses a lower supply voltage and a reduced frequency clock. Determine the voltage and clock frequency that will minimize the average energy consumption per cycle. Compare the power consumption and energy per cycle for the rated and low energy modes.
Problem 2: Starting with zero charge, a capacitor C is charged through a series resistance R to voltage V by a current source I(t) in a fixed given charging time T. Show that the energy dissipation during the charging of the capacitor is minimum when I(t) is a constant current source. Find the minimum value for the energy dissipation.
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