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Hardware/Software Co—Deign Based on Coprocessor Tightly Coupled with CPU

Yuki TODA, Nagisa ISHIURA, Hiroyuki KANBARA, and Hiroyuki TOMIYAMA

This article presents a novel hardware/software codesign method based on synthesis of coprocessors
tightly coupled with CPUs. Given a software binary, its arbitorary part is synthesized into a
coprocessor.  The coprocessor watches and writes into the program counter of the CPU to achieve
fast control transfer between the CPU and the coprocessor. The coprocessor directly accesses the
register file and the forwarding unit of the CPU to exchange data with minimium delay. In a
preliminary experiment, a part of the AES encription program is synthesized into a coprocessor,
running with MIPS R3000 compatible CPU on FPGA. The coprocessor reduced the total cycles for
computation by 37 % with 6.8 % increase in the LUT count.



