ELEC 5970-001/6970-001 Special Topics in Electrical Engineering
Low-Power Design of Electronic Circuits 
Fall 2005
Homework 3
Assigned 10/27/05, due 11/03/05

Power Estimation
Problem 1: An adder circuit produces a 2-bit sum and a 1-bit carry for two 2-bit positive binary integers. All four input bits are assumed to have equal and independent probabilities for 0 and 1. Compute input and output entropies. If the total capacitance in the circuit is C, supply voltage is 2.5V and inputs are applied at the rate of 100 million per second, compute a high-level estimate of power.
Problem 2: A multiplier circuit produces a 4-bit product for two 2-bit positive binary integers. All four input bits are assumed to have equal and independent probabilities for 0 and 1. Compute input and output entropies. The supply voltage is 2.5V and inputs are applied at the rate of 100 million per second. Assuming that the multiplier circuit uses same type of gates as the adder circuit in Problem 1, and the number of gates equals the square of the number of gates in the adder circuit, compute a high-level estimate of power. Compare the power consumption of the circuits in Problems 1 and 2.
Problem 3: For equiprobable inputs analyze the 0→1 transition probabilities of all gates in the two implementations of a four-input AND gate shown below. Assuming that the gates have zero delays, which implementation will consume less average dynamic power?


[image: image1] 
Problem 4: Assume that the two-input AND gates in Problem 3 each has one unit of delay. Find input vector pairs for each implementation that will consume the peak dynamic power. Which implementation consumes less peak power?
Problem 5: Suppose that in the circuits of Problem 3, the probabilities of 1 at inputs are p1(A) = p1(B) = 0.9 and p1(C) = p1(D) = 0.1. Assuming zero-delay gates, how should we connect the inputs to minimize the average dynamic power consumption?
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