ELEC 5970-001/6970-001 Special Topics in Electrical Engineering
Low-Power Design of Electronic Circuits 
Fall 2005
Homework 4
Assigned 11/25/05, due 12/06/05

Bus Encoding for Low Power
Problem 1: The 1-hot encoding is to be used for reducing the capacitive power consumption of an n-bit data bus. All n bits are assumed to be independent and random. Derive a formula for the ratio of power consumptions on the encoded and the un-coded buses. Show that n ≥ 4 is essential for the 1-hot encoding to be beneficial. Reference: A. P. Chandrakasan and R. W. Brodersen, Low Power Digital CMOS Design, Boston: Kluwer Academic Publishers, 1995, pp. 224-225. [Hint: You should be able to solve this problem without the help of the reference.]
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