ELEC 5270-001/6270-001 Low-Power Design of Electronic Circuits 
Spring 2013
Homework 2 Problems
Assigned 2/13/13, due 2/20/13
Problem 1: A 32 bit bus operates at 1.0V and 2GHz clock rate. Each bit wire, driven by a CMOS buffer, has a total capacitance of 2pF. Each wire has a toggling probability of 0.75 per clock cycle. What is the total dynamic power dissipation of the bus drivers? Will the inversion encoding scheme reduce the power consumption?
Problem 2: A clock driver has a total output capacitance of 50pF. The supply voltage is 0.9V and the clock frequency is 2GHz. Calculate the power consumption of the clock signal.
Problem 3: Prove that a CMOS gate consumes no short-circuit power when VDD ≤ Vtn + |Vtp|, i.e., supply voltage is below the sum of the threshold voltage magnitudes for the n and p channel MOSFETs.
Problem 4: Using the Elmore delay formula, show that the delay of a long interconnect of length s is proportional to s2. Suppose, to reduce the delay of the interconnect we split it into two sections of equal length by inserting a buffer of delay d at the midpoint. Show that d must be less than half the delay of the original interconnect in order to achieve a delay reduction by this technique.

Problem 5: Consider the traveling salesperson problem (TSP) for a fully-connected graph of n nodes in which the edge weights are Euclidean distances between nodes. Suppose the length of a minimum length closed tour is L(n). Show that L(n – 1) ≤ L(n) for an n – 1 node subgraph obtained after deleting any one node.
Problem 6: For illumination at a college function, two types of bulbs are available:
	Type of bulb
	Illumination (lumens)
	Power consumption (watts)
	Price (dollars)

	Incandescent
	1,000
	100
	1.00

	LED
	1,500
	25
	9.25


The purchasing budget is limited to $1000 and the power consumption must not exceed 10kW. How will you maximize the illumination with the given resources? Compare your answer with cases where only one type of bulbs is used.
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