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Abstract Recently the FDTD method is used for sound field analysis because it can treat various structures

and the procedure to obtain solutions is. However, the FDTD method has a problem that it takes vary long

time for execution as the scale of acoustic field becomes larger. This paper proposes a design of a special
purpose processor to reduce the execution time for the FDTD method, and show some evaluation results by

using FPGA.
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Fig.1 Positions of the sound pressure and the particle veloc-

ity components for the sound-FDTD.

@ p: soundpressure
A v: particle velocity

2 B% FDTD OMMEMOMEILE BHOHT
Fig.2 Leapfrog for the time derivatives for sound-FDTD.
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Fig.3 Constitution of a system.
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Table 1 A condition of a sound-FDTD program.
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Fig.4 A flow of a calculation.
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Table 2 Process time of a sound-FDTD program.
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Fig.5 An operation pipeline for sound pressure update.
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Fig.7 Comparison operation pipelines of particle velocity
and sound pressure update.
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CHREFTICHERL2TRINI TS O DREEZR S ITR
T NTFRESFEOUMBRLYI B, EBPO—
MOBWERRI D LTHD. REC IS4, A
AUDL P XY R FIFO IZF = NELOABRIT £
5. FIORBCMREBOEAREDEMNTA—F
i, WEREMBTIMISMOLAPIIREL, @EPD
BEORGINAHMTELL Iy 0 EOMIRBELT
Auohd, HRUIHERLAHRBICAVEERES 21—
NERIUTRT., BDO () HOKFIREDES 12— L D/%
1751 BETHS.

BANTF-IMIITNEFRL P A L FIFO BRABELT
H5. BANF—5THIPEIIFIFO %, KF—5THh
DPARBLZAFEMNDS, £k, F—FDFIFO TN
Fh22oMBLTHY, 1 DOFIFO POF—52{i->T
MMLTHBMENZ, bI—HODFIFO IZF-9E20—KY
LIS TWS. #APD FIFO OHEMNFIT/~7
M, BI—HDFIFOIIF—FMEED &> T/LW05IE,
ARITOMBILT DL DI TWS.



#3 WHRATSA MW EES 2
Table 3 The module which I used for an operation pipeline.
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Table 4 A spec of special circuit.
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Fig.9 An evaluation result.
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