ELEC 7770-001 Advanced VLSI Design 
Spring 2007
Homework 1
Assigned 2/6/07, due 2/13/07
Problem 1. 
Consider a three-dimensional VLSI system in the form of a cube, where 


the volume contains transistors and interconnects and the pins are placed 


on the surface. Derive Rent’s rule for this device. Is the test problem for 


the cube more, or less, complex than that for the flat chip? Comment on 


the heating and cooling of the cubical device. (Note: This problem is 


similar to Problem 1.5 on page 16 in the book – M. L. Bushnell and V. D. 


Agrawal, Essentials of Electronic Testing . . .)
Problem 2.

Synthesize a 32-bit ALU circuit in 0.18μ CMOS technology using Mentor 
Graphics tools. Design the circuit two ways, for minimum area and for 
minimum delay. Tabulate number of gates, estimates of area, delay and 
power consumption, tests for stuck-at faults (numbers of faults and test 
vectors, coverage, redundant faults), tests for transition delay faults 
(numbers of faults and test vectors, coverage, untested faults), and tests for 
IDDQ (pseudo-stuck-at) faults for the two designs.
