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Design of General FFT Processor Based on FPGA

ZHANG Yu,FANG Kang-ling
(College of Information Science and Engineering, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: Introduces a general method which can be realized in the low — end or high—end FPGA to achieve N (N = 2M,M = 2,3,4
+«+) point FFT. The 16X16 - bits signed number parallel multiplier is completed with radix — 4 Booth encoding algorithm and Wallace tree
algorithm in the design. The parallel multiplier is used to design the radix — 2 butterfly unit of the core design of the FFT algorithm, and
the parallel — serial conversion module, serial — parallel conversion module, shift select module, overflow detection module, address and
" control module and other modules are designed. The radix —2 FFT module is formd based on these modules and the internal dual — port
RAM and ROM of FPGA. The whole module uses the way of time — domain — based extraction, the order of input,output reverse. The
pre — simulation and the post — simulation of the design is done by Modelsim. The code used to differ the simulation result from the FFT
function in Matlab is created in Matlab and the simulation result is proved to be correct. Finally the design can be able to run at 60MHz
in the Cyclone EP1C6Q240C8 stably. The FFT module can realize 1024 points, 16 ~ bit fixed — point complex FFT at about 183ps, and

it can meet the general engineering requirements. This method can also be used to achieve a lower point or higher points FFT.
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