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Development of a 3D-FFT Logic for Car-Parrinello Calculation

TOHRU SASAKI,t DAISUKE Mi1ZOGUCHIt and UMPEI NAGASHIMA Tt

We developed 3D-FFT logic for Car-Parrinello calculation. In this paper, we report the
performance of the 3D-FFT logic on the 3,000,000 system gate equivalent FPGA device. The
logic performs 500 MFlops at 100 MHz per FPGA device, so that 2 GFlops per board. The
result shows the FPGA board with the four 3D-FFT logics is about 1.5 times faster than the
8 node PC cluster with dual Pentium III at 1 GHz.
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Fig.1 Flow of Car-Parrinello calcurus.
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Fig.2 Block diagram of evaluation system.
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Fig.3 Block diagram of FPGA board.
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Fig.4 Photograph of FPGA board.
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Fig.5 Block diagram of 3-dimensional FFT logic.
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Fig.6 Block diagram of FFT processing unit.
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Pseudo Burst Memory Access for 3D Array
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Fig.7 Memory address generation.
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Fig.8 Double buffer behavior.
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Table 1 Execution time of 3D FFT.
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