HEA fSomes HRSS 2007 — SLDM — 130 (10)
S Tical Toports 0 2007 /5 11

SR BORS R TR Bl MBURBR BB D 7T EURET & FPGA SR
BA E2' AR ORT ML BT ME szt BN R

t B ES: EREHER BEBERY AT LEK, T 606-8501 RARH ALK & HART
HOIIRMBEAY R T WM, T 525-8577 EIREETEFIER 1-1-1
E-mail: treconf@easter.kuee.kyoto-u.ac.jp, {11y-nakamr@fc.ritsumei.ac.jp

5L F4VRIVYRTF LAOBMRICEOTEHERABERRANERLTVSH, 70y JEEBICSCTLY AR
R DEASHE EREEE BE LR SO 2 RET BT LN TEAVED, 7ay VRREPRES Y
A7 LETORABEOHARER TH /-, FETR, BFLDEY 2—IVAZNThREOEE CEFIRELIER
$IX S A7 LICEBE L, Thi IEEE754 HEHUBREIRE/ NS IEICEA § % C L 2 1RRT 5. RRT BMH
i, BEYT FORECRESORERITFI T a—NeFu—ray 7 earko—haLsay 7 THES &,
R DELERADDEY 2 — IV L RIEEHDA V Z—T 2 —ATEH LIS L5 8DTHY, (1) FEDX—T 'y
FFE OV LE—ORHEETERD S a—b 0y JRAERO Y AT LIS, (2) n—Ahbiay
rEARSOSBIIC & 2 ERNBLEAMBONRE, KSRGS, £EABTE, BREFFAYPEREZ Xilinx tt
@ FPGA MIFICERET, FHMEL/RERLMETS.

*—7—F P BAIAY, IEEE7TS, (EINBESH, WES 7 MURES

An Asynchronous Single-precision Floating-point Divider
and its Implementation on FPGA

Masayuki HIROMOTO!, Atsuko TAKAHASHI!, Shin’ichi KOUYAMAL,
Hiroyuki OCHI', and Yukihiro NAKAMURATf

1 Dept. of Communications and Computer Eng., Graduate School of Informatics, Kyoto Univ.,
Yoshida—Honmachi, Sakyou-ku, Kyoto 606-8501 Japan
11 Research Organization of Science and Engineering, Ritsumeikan Univ.,
Noji Higashi 1-1-1, Kusatsu, Shiga 525-8577 Japan
E-mail: freconf@easter.kuee.kyoto-u.ac.jp, 11fy-nakamr@fc.ritsumei.ac.jp

Abstract Sinchronous design methodology is widely used for today’s digital circuits. However, highly optimized
synchronous design for a specific clock frequency is difficult to be reused in another system with different clock
frequency, because logic depth between FFs should be tailored for the clock frequency. In this paper, we focus on
Asynchronous design, in which each module works at its best performance, and apply it to an IEEE754-standard
single-precision floating-point divider. In our divider, a mantissa divider is driven by a high-speed local clock and
connected to pre-/post-processing modules with asynchronous interface. Our divider is ready to be built into a
system with arbitrary clock frequency and achieve its peak performance and area- and power-efficiency. This paper
also reports an implementation result of the proposed divider on a Xilinx FPGA.
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