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dlojth AlEl o] 9 El7le] Agle} £ 5E F+53517] 93l FFT (fast Fourier transform) $13ko] 424 02 @ FL5]w 2|7k
THE A3l 1507 FA Sl FFT Z2AA o] AA7} Qs 114 FFT Z2AXE 918 et=9lo] 722 ¢ ME UEY A
(perfect shuffle network) 7227} 238l 53] 2114 AXHS 913 radix-4 7]¥k] o]F A AZ U|E S 3 (twice perfect shuffle
network) 737+ 7Hg 2143kl & < dvk tlEo], T S = s =S Sk dlolth &85 il T wll, FFT 22 A= 71
O] FFT AAkS A1 8 F 8 7} Qlrk o] o] & s=-ol A= 8~1024 EJE o] 7hi o] Aike A ek o5 & AE UIEY A 7]ke]
FFT ¢ 2l5S Al on, o] 9] sl=go] 72 A 9 58 A& A A gkt AlQFEl FFT X 2 44| += HDL (hardware description
language)2 28519 RTL (register transfer level) A2 7|7} —rﬁﬂ E] 9101 0.65um CMOS 4L 88510 =g] 14438t 43, & 3293K
Nl =g Al ER Fd 715 Es 81 & 4= ATk

[Abstract]

In radar systems, FFT (fast Fourier transform) operation is necessary to obtain the range and velocity of target, and the design
of an FFT processor which operates at high speed is required for real-time implementation. The perfect shuffle network is suitable
for high-speed FFT processor. In particular, twice perfect shuffle network based on radix-4 is preferred for very high-speed FFT
processor. Moreover, radar systems that requires various velocity resolution should support scalable FFT points. In this paper, we
propose a 8~1024-point scalable FFT processor based on twice perfect shuffle network algorithm and present hardware design and
implementation results. The proposed FFT processor was designed using hardware description language (HDL) and synthesized to
gate-level circuits using 0.65um CMOS process. It is confirmed that the proposed processor includes logic gates of 3,293K.
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Fig. 2. SFG of the conventional radix-4 FFT (16-point).
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E 2. dlo|5] H|EZLL} FFT pointol| k2 SQNR(dB) H|
Table 2. Comparison of SQNR(dB) according to the
number of data bits and FFT points

Point 2 8 ? 10
8 50.11 50.87 51.14
16 46.90 51.75 51.85
32 47.77 50.34 51.23
64 48.36 48.56 48.81
128 4321 47.85 50.46
256 4535 48.28 49.47
512 37.44 43.22 47.86
1024 40.26 45.39 48.63

E 3. Mot FFT Z2MiMel =2 &Y #n} (3 Fai

150MHz)

Table 3. Logic synthesis results of the proposed FFT
processor (Clock frequency : 150MHz).

Module Gate Count Proportion (%)
Input Data Mapper 204,522 6.21
Output Data Mapper 275,666 8.37
Perfect Shuffle 2,812,924 85.42
Total 3,293,112 100
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