ELEC 5270-001/6270-001 
Low-Power Design of Electronic Circuits 
Fall 2006
Final Exam
Assigned 12/6/06, due 12/11/06
Attempt all five problems.





Total points 100
Problem 1: An excusive-OR circuit is constructed with four two-input NAND gates. It is fully tested by four vectors 00, 01, 10 and 11. Show how you will sequence these vectors to minimize the total energy consumption during test.






Problem 2: Derive the condition to completely eliminate the short-circuit power. Explain which of the following designs of a circuit will consume less short-circuit power?
(a) Gates are sized to have progressively increasing delays from primary inputs to primary outputs.

(b) Gates are sized to have progressively decreasing delays from primary inputs to primary outputs.
Problem 3: A combinational circuit is designed using a CMOS gate library containing devices with three different thresholds. For each gate function, three values of leakage currents and three values of delays are specified:

a. Low-threshold, high leakage, small delay

b. Medium threshold, low leakage, higher delay

c. High threshold, very low leakage, highest delay

Define the variables and constants for an integer linear program (ILP) and specify the objective function for threshold assignment to minimize leakage without increasing the overall delay. Write the ILP constraints for a typical gate in the circuit.
Problem 4: Design a three-bit synchronously clocked binary counter for minimum activity in flip-flops. The counter has an asynchronous initialization input. A synchronous count input, when 1, advances the state of the counter. Only on a count of 8 after the initial state, the output becomes 1, and on the next count the circuit goes to the initial state.
Problem 5: A voltage step is applied to a series-connected RLC circuit. Consider the under-damped, critically damped and over-damped cases to analyze the total energy stored in the capacitor and the total loss in the resistance once the steady state is reached.
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