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A Study on the Implementation of the Discrete Fourier Transform
on Systolic Array Processors

Kim, Doo-gyung *
Summary

In the VLSI technology, the research on special processors for high speed processing is
demanded, The availability of low cost, high density, fast processing memory devices has opened
a new research area in high speed computing systems.

The discrete fourier transform algorithm is written as a matrix-based algorithm and mapped on a
2-dimensional systolic array processor, The significance of this method is that the total time required
to complete an N-point DFT is 3+/N+N/2-] time units,

The architecture features local inter-connections, systemclocks and modulality, The output of DFT
computations are pipelined out directly in the correct order on the 2-dimensional systolic array
processors.

In the paper, the total time units concepts on the impler.nentation of those processors are

described,
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Fig.1. 1-dimensional DFT systolic processor.
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Fig.2. Processor element for inner product.

4. DFT2| mWEE 5k

o8 {F45 2 + N=16=n’, n=4c|c} #
#stAl 3] Sl Fhdel PEA dHlolH % #
feste o Efyi§fdel deln A PESl dlo)
HE BAAGE BES Fig.3o04 =leyds

-161-

Ce e Ae X9 AE dehdd, cjedda
At 4Fol A|2EYHo 2 PESel Foi7ie b
Hel HEH2 Xt HZold AEYHe 2 PEF
ol Foiziet,

x,;.i=1.2.3.4€ A% PEe] ol&ch 179 o)
ol8 xo] AAEF FHEL UMz g
EHA By o LE BE%lel HFd4 He2



4 Cheju National University Jowrnal Vol 31, (1990)

d2 sjolzejcl®ict, s{ed~ D(D=CB, C=A
X) 9 HARAEETLS 3aS PEAA FHEAS, kd
A A DFT X(k)& ##% PEES o4 o]
Zepqlslo) e, FAdsLE dlolH a8 T
Bk,
deds AL i=1,23.4% A—3tz2 82 x 7
PESo] ol $4e A48 vlole w2g¥ EA
st zlo] WSt 8 HERME N3 DFTE
s=Rsl7) §lsbed 3n+N-1 BAfrESRE Ekid.
n=+/Nojt},

DFT® W t#E¢ FAsY 3n+N/2-1 Hy
BEie 2 Fod 4 oot

3n B{7RRe DFT WEANA 2759 Rete
Zeoldd, N7} & o N N3} slmslsd =},
a2jm2 N4 DFTE mlste o LFI 8 K
BEFE2 O(N/2) olt}, Fig.3.ol4l RojF= DFT
BF& 4X5 DFT ofslojz 2 44eltt, N7} &
af 23 AAEW ool HME FHSIE
DFT BEL 571 Jkel Addk. e & 23
H A 2EY ojdlo]E PEESY % 471 N=./N3
ENE H49 A3 Z2H4MF AL 7o)
2 <hg 3 PEES 48 #ngel flo] DFT
HE e e A EEsd =719 s
R A el

aia
a34
bi,is -+ - -=—AC11 bn ) i i
x(1}) c21 Aaz4 C31 ass cyt aaz]| | |esi an Cot
T Xat X31 N xz1 = X11
N A\ ’ J
bz.16 -+ - bzt —) N i
Giz a4 Czz a23 vaz asz| | |caz as oo os2
X42 X32 X22 X1z
« L S L | N
bi.1e - - b3 O —
c13 813 cz3 azz| | Gs3 a3 G43
X43 >  xa33 X23 ' X13
N I
bs.is * - bar 0 0 — e i
€ cia arz| | |cz4 a2 5 cua
X4 X34 2 Xz4 X14 i
i {
‘l/ L Lo NI N
X(k)

Fig.3. 4X5 2-dimensional systolic array pro- cessor.
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