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Hardware architecture of processor based on FPGA+DSP structure

WANG Zhanchao, ZHANG Yaotian
(School of Electronics and Information Engineering, Beihang University, Beijing 100191)

Abstract: A hardware architecture of processor based on Field Programmable Gate Array(FPGA)+
Digital Signal Processor(DSP) structure is proposed. In order to solve the problem of large amount of
computation and long time in most real-time processing of Synthetic Aperture Radar(SAR) algorithm, a
new hardware solution based on multi-core DSP and Serial Rapid 1/0 (SRIO) is proposed. Since multi-core
DSP makes the processing speed in the chip faster and SRIO makes the data transmission between chips
faster, this paper mainly discusses the main flow of implementing SAR algorithm by using multi-core DSP
and SRIO based on FPGA+DSP architecture and optimizing the Fast Fourier Transform(FFT) algorithm by
using pipeline technology in multi-core DSP. By using multi-core DSP, pipeline technology and SRIO
technology, the data operation and transmission rate are faster, and the goal of shortening the calculation
time is achieved.

Keywords: Field Programmable Gate Array(FPGA)+Digital Signal Processor(DSP); multi-core DSP;
Fast Fourier Transform(FFT) efficiency
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Fig.6 Diagram of single core functional structure
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Fig.7 Non-pipelined implementation architecture
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Tablel FFT efficiency improvement results after pipeline and multi-core processing

FFT points 1 kernel/ms 2 kernels/ms 4 kernels/ms 8 kernels/ms
32K 0.907 0.480 0.275 0.202
64K 1.853 0.913 0.506 0.335
128K 4212 2.021 1.053 0.629
256K 8.823 4314 2.321 1.098
512K 18.241 9.288 4.712 3.407

1 024K 37.123 19.321 9.446 6.628
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