VLSI Testing
July-August 2009

Test 2
Assigned August 13, 2009, due in class on the same day.
Q1. Prove that a cycle-free synchronous sequential circuit is definitely initializable in at most dseq clock cycles, where dseq is the sequential depth of the circuit.

Q2. Given that the critical path delay of a circuit is 500ps and the scan multiplexer adds a delay of 30ps, determine the performance penalty of scan as percentage reduction in the clock frequency. Assume 10% margin for the clock period and no delay due to the extra fanout of flip-flop outputs.
Q3. Sketch a transistor-level circuit for a two-to-one multiplexer using static CMOS gates. How many transistors does your design use? Derive a transistor overhead formula for scan design. Assume that a normal D-flip-flop uses 16 transistors.
Q4. A digital circuit contains 20,000 scan flip-flops and 50,000 combinational vectors. If the testing is done at 100MHz clock rate, how long will the test take?















