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A Feasibility Study on Realizing General-purpose Technology Mapper
for DSPs of FPGAs Using Exhaustive Search

Kovo SHIBATAY®  TakasHl IMAGAwAZ:?)  Hiroyuki Ocuib2:¢)

Abstract: For highly efficient implementation of arithmetic-intensive digital signal processing applications
in modern FPGAs, efficient utilization of DSP blocks is important, and algorithms to find optimal technology
mapping for a DSP block of the target device are required. Additionally, flexible mapping algorithms appli-
cable to various kind of DSP-block structures is desired for research and development of FPGA architectures.
However, the existing mapping methods are dedicated to a specific DSP-block structure, and they may fail
to find optimal mapping due to their heuristic algorithms. In this paper, we propose an optimal mapping
algorithm based on an exhaustive search using a database of valid configurations from a structure of a target
DSP block and data flow graph (DFG) generated from the application circuits. Replication of the operators
allows us to find solutions with a smaller number of DSP blocks than those by the conventional algorithm,
while at the same time reduces the number of global nets and fan-outs. To reduce runtime, we also intro-
duce pruning techniques that do not affect the optimality. Comparisons of the mapping results between the
proposed and conventional methods for DFGs with 33, 58, and 100 nodes show that the proposed method
reduces the number of DSP blocks by 7.94-10.81%, at the cost of increased runtime.

Keywords: data-path synthesis, design space exploration, data flow graph, optimal covering, appliable
structure enumeration
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