MEEAN HmALEES RS
IPSJ SIG Technical Report

2003—SLDM—111 (26)
2003./10./24

74— R7a s 5<7NVLS] 7Frt v oiREt

KiE EE w0 R BT AL kR
R R E AR T 980-8579 EMUA MK KA THIE 05

E-mail: t{ohsawa,schu,hariyama,michi}@kameyama.ecei.tohoku.ac.jp

HoEL ABETHE, FPGA OHEEZEBZSE, 2RFEELIFIT L=y hUTANRLTIL T =XT I F ¥
3T 4=V FFar T+ VLS (FPVLSD) #8%T 5. av te—n/F—F7u—775 7 (CDFG) D&
PEEFPVLSIIC vy BV /T AEET ar— a VICX VBEESRNEET S, &5, 2AMERE 4086F
DOEMIBEL, 1Y FORAS vF T ay 7 #AWEZ LILY, FPGARBWTHIETH > EBR MV Xy s
BRRMTS. &7, By FUTARLTIAL VT —HTF 7 FRIZESLENMITEY, BREKELRZVERBERZ
ERT 5. AEED FPVLSL iZHAIN B O FPGA 12, 13 {E0OMEEER L.

$—J—F FPGA, 2RTAvv =2 Tur—vav

Design of a Field Programmable VLSI Processor
Based on Bit-Serial-Pipeline Architectures

Naotaka OHSAWA?!, Osamu SAKAMOTO?!, Masanori HARITYAMAT, and Michitaka
KAMEYAMA'

t Graduate School of Information Sciences, Tohoku University
Aoba05, Aramaki, Aoba-ku, Sendai, Miyagi, 980-8579 Japan
E-mail: {{ohsawa,schu,hariyama,michi}@kameyama.ecei.tohoku.ac.jp

Abstract This paper presents a field programmable VLSI processor (FPVLSI) based on bit-serial pipeline archi-
tecture that reduces complexity of a programmable interconnection network. The direct allocation of a control/data
flow graph (CDFQ) is employed where only a single node in a CDFG is mapped into a single cell so that the inter-
connection complexity is greatly reduced. Two-dimensional mesh network and bit-serial pipeline architecture also
reduces the complexity of switch blocks. The FPVLSI with 64 cells is designed in a 0.18um CMOS design rule. The
performance of the FPVLSI is evaluated to be 13 times higher than that of the conventional FPGA in a typical

application. .
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Fig.1 Block diagram of an FPGA.
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Fig.2 Descriptions of an algorithm.
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Fig.3 Allocation to minimize the number of functional units.
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Fig.4 Direct allocation of operations in a CDFG.
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(b) Layout of a chip
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Fig.9 Layout of the FPVLSL
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Table 1 Features of the FPVLSL

0.18-pm CMOS

Area of a cellular array 0.896mm?

Design rule

Area of a cell 0.014mm?
Number of cells 64
Delay of a cell 2.497s

Delay of a switch block 1.60ns
Clock period 4.09ns

% 2 FPGA DT
Table 2 Features of the FPGA.
0.18-pum CMOS
0.896mm?
4-input LUT x 2
Number of logic blocks 35 ’
Number of wire tracks 16
Delay of a logic block  0.2ns
Delay of a switch block 0.9ns

Design rule

Chip size

Logic block structure
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# 3 FPVLSI & FPGA OM:REHE:
Table 3 Performance comparison between the FPVLSI and the

FPGA.
FPVLSI FPGA
Number of AD circuits 208 15
Processing time per operation 65.4 ns 39.9 ns

Wiring delay per operation 25.6 ns 329 ns
Performance 10 132
s/data set s/data set
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