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PREFACE

Single ended routing of VLSI chips and Multi-Chip Modules has evolved over
several decades. Until recently, the concept of differential signal routing had been
discarded out of hand due to the large costs in additional interconnect, accompanying
capacitance, and overall increase in chip size. Reductions in system voltage levels, the
corresponding decrease in noise margins, along with ever higher clock rates have
conspired to have designers reexamine the differential signal routing option for use in
conjunction with current mode logic (CML).

This dissertation examines the problem of managing differential signal placement.
The goal is to provide a solution to the differential routing problem that rivals the quality
of existing single ended routers, without undue computational complexity. The absence of
other work in the area proved both an advantage and a disadvantage. Without others work
with which to compare, an accurate measure of the contribution is sometimes difficult to
assess. But operating in an uncharted domain sometimes allows the researcher to operate
unencumbered by preconceived notions about what form the solution should take. Often,
this setting leads to novel approaches and solid results.

This research was motivated by both the dawning of the necessity for differential

routing, and the impetus provided by an ongoing ARPA research project aimed at
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