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Abstract

As integrated circuit (IC) technologies scale to 100nm and below, IC implementation
methodologies have to evolve to provide affordable application-specific design solutions. Due to the
increasing cost of design and manufacturing, field Programmable Gate Arrays (FPGAs), by virtue of
low design costs and short time-to-market, have captured a portion of the IC market from Application
Specific Integrated Circuits (ASICs). This trend is primarily due to the increasing costs of ASIC design;
however, FPGAs are not without their own problems. Compared to ASICs, FPGAs have lower
performance, higher power consumption, and higher manufacturing costs. This project explores the
creation of a new technology that represents a sweet spot in the IC implementation spectrum between
ASICs and FPGAs. By making various tradeoffs, this new technology provides an implementation
platform that leverages the regularity of FPGAs while maintaining performance comparable to ASICs.
One attempt at such a platform is a Via Patterned Gate Array (VPGA) whereby the logic cells/blocks
and metal interconnection directions are configured exclusively by vias [1]. This provides for a high
performance and predictable IC that is as simple to design as an FPGA is to program.

This thesis studies the different types of metal routing interconnect structures that are regular
and via patternable to achieve good routability, require less area and adhere to manufacturability. This
work also involves the issue of buffering and different segment length and staggered routing
architectures to achieve all the above goals keeping regularity in mind. To achieve this, VPR (Versatile
Placement and Route), from Rose et.al., Univ. of Toronto, Canada was modified and experimented with.

Using a commercial 0.13 micron technology an experimental VPGA was designed.
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