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Logic circuits are implemented in an
FPGA by partitioning logic into logic modules
and then interconnecting the modules. FPGA
interconnection
pre-fabricated wire segments and programmable
switches. Routing in FPGA is performed by
programming the switches to connect the wire
segments. Recent work has shown that the
feasibility of FPGA design is constrained more
by routing resources than by logic resources,

resources consist of

and often routing delays, rather than
logic-module delays, dominate the performance
of FPGAs. Therefore, it is of significant
1mportance to consider the routing architectures
for FPGA design.

For the two magor types of FPGAs,
row-based and symmetric array-based FPGAs,
the symmetric array-based omnes are the most
popular architecture. Unlike switch modules
and row-based segmentations which have been
mtensively studied, not much work was
reported on the design of symmetric array-based
segmentations (partly becanse of its high
design complexity).

In this project, we shall explore the
segmentation design problem for symmetric
array-based FPGAs. There are three competing
considerations in the design of FPGA routing
architecture: routability, area, and speed. Hence,
the objective of the problem is designing wire
segments in the interconnection channels to
maximize net routability and satisfy area and
timing  requirements  simultaneously. We
propose to study the problem from a wide
spectrum  of approaches based on the

combinatorial, analytical, and stochastic models
and extensive experiments as well. Architecture
and computer-aided design (CAD) are two
closely related 1ssues (e.g., routing architectures
and routers); the quality of a segmentation
design needs to be evaluated by arouter, and 1t
is desirable for a router to consider
segmentation architectures. Thus, the study
shall significantly contribute not only to the
architectural decisions, but also to the router
design for the symmetric array-based FPGAs.
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