ELEC 5970-001/6970-001 Special Topics in Electrical Engineering
Low-Power Design of Electronic Circuits 
Fall 2005
Exam 2
Assigned 11/27/05, due 12/08/05

Attempt all problems.





Total points 30
Problem 1: A combinational one-bit adder cell with a carry input is fully tested by five vectors 000, 111, 001, 010 and 101.
a. Give a procedure to re-sequence these vectors to minimize the peak power consumption during test.
b. How will you further reduce the average power consumption of the re-sequenced test vectors?










10 points
Problem 2: A two-bit synchronous counter has two inputs, C and R, and one output Z. R is a synchronous reset such that when R=1, the clock forces the circuit to initial state S0. When R=0 and C=1, the clock cycles the counter through states, S0 → S1 → S2 → S3 → S0 . . . When R=0 and C=0, the counter holds its state. The output Z=1 only when the counter is in state S3. Otherwise, Z=0.
a. Draw a state diagram and assign states for low-power consumption.

b. Implement the combinational logic and sketch a complete schematic.

c. Add clock gating logic to the counter designed in b.











10 points
Problem 3: A 200MHz multiplier core has a rated supply voltage of 5V and consumes 15W. The core is also designed to work at reduced supply voltages. Its delay at a supply voltage VDD with respect to the rated (5V) operation is specified as:



Relative delay  =  20.25(VDD – 0.5) – 2
The multiplier core is to be integrated into a 200MHz data path chip but the allocated power budget for the multiplier is only 5W. Devise a multi-core architecture for the multiplier assuming 10% hardware overhead per duplicated core.

10 points
Problem 4 (Bonus Question): (Material not covered in class) Which low-power design techniques do you consider suitable for analog circuits? Give your ideas about why they are suitable and how they can be implemented. Be brief.


3 points
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