ELEC 7770-001 Advanced VLSI Design 
Spring 2014
Homework 2
Assigned 2/19/14, due 3/3/14
Problem 1. Design two 16-bit combinational multiplier circuits, one for area optimization and the other for delay optimization. Create a miter circuit to apply the simulation-based heuristic to verify the logical equivalence of the two circuits – concatenate two vector sets separately generated for 100% fault coverage in the two adder circuits, respectively. Examine two cases of errors in one of the circuits by replacing a single gate near primary inputs and in the middle of the circuit, respectively, in each case by a different type of gate. Determine whether the simulation strategy shows non-equivalence. Tabulate number of gates, number of inputs and outputs, critical path delay, number of test vectors, fault coverage, and the number of redundant faults for the two designs. Identify the technology used. Your answer should be written in your own words. Do not include any program, netlist, printout or screen shot in your submission.
Problem 2. Using the Elmore delay formula, find the delay of a long interconnect of length s with distributed per unit length resistance and capacitance of r ohm and c farad.
Problem 3. Suppose we split a long interconnect of total delay D into k equal length segments separated by buffers, each of delay d. Show that the minimum delay achievable by buffering the interconnect is √d(2√D – √d). 
(CORRECTED)
