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Abstract

In this work we investigate the architecture of a Via Patterned Gate Array (VPGA)
[1], focusing primarily on: 1) the optimal look-up table (LUT) size: and 2) a comparison
of the crossbar and switch block routing architectures. For the look-up table experiment,
our results show that using a LUT size of 3-4 shows the best improvement in both terms of
area and delay. In the routing architecture comparison, our results show that the switch
block architecture is inferior to the crossbar architecture in terms of area utilization but
superior in terms of delay. Becuase the crossbar architecture has some area benefits, we
also present further work on a proposed method of decreasing the delay of the crossbar
architecture.

1 Introduction

Cell-based ASIC designs are becoming more difficult to produce affordably as the technologies
go below 100 nm [2]. The problems initially begin with the ever increasing mask cost. The
manufacturing process is becoming so complicated that it is difficult to construct a set of
simple, local design rules that would guarantee manufacturability. Parasitic extraction, as
well as clock and power distribution are also challenging in a cell-based ASIC. All of these
challenges are compounded further by shrinking design and product life cycles.

Regular, user-programmable devices, such as FPGAs, avoid many of these problems.
Because silicon designs have high volume, mask costs and complex design optimization for
manufacturability is amortized. Because an FPGA is a highly regular device, clock and
power distribution can be done in a highly symmetrical manner. Unfortunately, FPGAs
require more power and silicon area than a logically equivalent cell-based ASIC.

A Via Patterned Gate Array, or VPGA, is a device where éll transistor and metal layers
are generic. Customization to a particular application-specific function is done by defining
whether the set of potential via locations is occupied by an actual via. This device leverages
the regularity and design cost amortization benefits of an FPGA, while having the silicon area,
and power consumption of a cell-based ASIC. VPGAs use well-characterized, regular logic
blocks and regular, fixed interconnect structures to combat manufacturability and parasitic
extraction problems. Thus by this approach, VPGA offers new forms of regularity to increase

the predictability for top-down designs, analogous to what is possible for FPGAs.






