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Abstract

This thesis addresses the problem of detailed routing of Very Large Scale
Integrated (VLSI) circuits using channel routing. Recently, a novel approach to

detailed VLSI routing has been proposed by Wong and Kwok [Wong88]. This

method, called the Single Row Transformation (SRT) approach, requires three
steps, namely, Forward ‘Transformation (FT), Single Row Routing (SRR) and fi-

nally Backward Transformation (BT). When this apparently simple approach was

looked at more closely, it was realised that this approach has many hidden prob-

lems, the most important being those posed by the crossovers in the SRR layout

while g out the BT step. Thus, although SRT based routing appeared to

be a potential approach, further rescarcli was required. The goal of this th

and anal;

to make a study

s of the SR approach as it applics to channel ronting,

and to use the results of the analysis to design a channel router,

Although different FT-BT pairs are possible, only straightforward pairs

are practical. and even for simple FT-BT pai

¢ the problems posed by crossovers in

the SRR solution neces

ate a minimum cro:

over routing, calling for the design of
new algorithims. becanse most of the existing SRR algorithms have heen designed

with the

soal of track optimisation, not crossover minimisation. To facilitate the

design of the:

algorithms. a taxonomy of SRR problems is nseful. A proposed

taxonomy classifics SRR problems into bipartite and non-bipartite problems. and

further into permulation and mized SRR problems. Based on this taonomy. var-

jous algorithms for the different classes of SRR problems have been developed.

Sinee some crossovers may be inevitable, effective crossover handling techniques

are ne

To this end different crossover handling techniques are discussed

and a generalised crossover handling technique is proposed. The application of

the analysis to the software design of a channel router and implementation of this

soltware is also addressed.
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