
ELEC 5270-001/6270-001 Low-Power Design of Electronic Circuits 
Spring 2009
Homework 1 Problems
Assigned 2/25/09, due 3/11/09
Problem 1: A 32 bit bus operates at 1.5V and 2GHz clock rate. Each bit wire driven by a CMOS buffer has a capacitance of 1pF. Each wire has a toggling probability of 0.8 at each clock cycle. What is the total dynamic power dissipation of the bus drivers? Will the inversion encoding scheme reduce the power consumption?
Problem 2: The chip size of a CPU is 1cm×1cm with clock frequency of 1GHz operating at 1V. The length of the clock routing is estimated to be twice the circumference of the chip. Assume that the clock signal is routed on a metal layer with width of 1μm and the parasitic capacitance of the metal layer is 1fF/μm2. What is the power dissipation of the clock signal?

Problem 3: State and prove a theorem specifying the condition for eliminating short-circuit power consumption in a CMOS gate.

Problem 4: We represent a resistive interconnect of length S as a series of n sections each consisting of resistance rS/n and capacitance cS/n. Show that:

a. The delay time constant of the distributed interconnect is one half of that for a short interconnect having a lumped resistance rS and a lumped capacitance cS.

b. Delay of the distributed interconnect is a quadratic function of its length.

Problem 5: The following data is available for a foundry that manufactures VLSI chips:
	Type of chips
	Profit per chip
	Chips/wafer
	Test time/chip

	Memory
	$0.50
	100
	30s

	Processor
	$1.00
	75
	10s


The foundry processes 1000 wafers per day and has 400 hours of tester time available each day. Determine the number of each type of chips that should be manufactured. What is the largest number of memory chips the foundry can make if the profit per memory chip increased to $0.75, leaving the profit per processor chip unchanged?
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