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Design of High-Speed Floating-Point Unit for RISC-V Processor
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Abstract ; Floating-point unit is one of the speed bottlenecks of high-performance processor. Based on the widely
used open-source RISC-V floating-point unit prototype,a high-speed floating-point unit for RISC-V processor is de-
signed. Static timing analyses are performed for the submodules which have worst timing in prototype, including the
floating-point fused multiply-add, integer-to-floating-point, floating-point divider and sqrt submodules. Next,the crit-
ical modules most in need of optimization are located. Then,the design methods are proposed based on algorithm op-
timization and pipeline optimization. A radix-4 Booth-Wallace multiplication module is designed to replace the origi-
nal multi-bit wide multiplication algorithm. A parallel leading zero detection algorithm based on binary tree is de-
signed to replace the original serial leading zero detection algorithm,and the pipeline stages of some submodules are
increased. Based on the SMIC 55 nm technology , the performance of RISC-V floating-point unit prototype before and
after the optimization are evaluated. The operating frequency reaches 820 MHz after optimization, increased by
39.46% ,and the area is increased by 15.14%.
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