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Design and Implementation Systolic Array FFT Processor
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Abstract

In this paper, we presents the design and implementation results of the FFT processor, which supports 4096 points of
operation with less memory by sharing several memory used in the base-4 systolic array FFT processor into one
memory. Sharing memory provides the advantage of reducing the area, and also simplifies the flow of data as I/O of the
data progresses in one memory. The presented FFT processor was implemented and verified on the FPGA device. The
implementation resulted in 51,855 CLB LUTSs, 29,712 CLB registers, 8 block RAM tiles and 450 DSPs, and confirmed that
the memory area could be reduced by 65% compared to the existing base-4 systolic array structure.
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Fig. 2. Hardware structure of conventional base—4 systolic
Array FFT Processor.
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Fig. 3. Hardware structure of proposed base—4 systolic array
FFT processor.

02l 3. M etsh= base-4 A|AEE] ofg]|o] FFT Z=2A|M Q]
steslol PxE

RHS

[PE4 |¢—PE3 |¢—PE2 |«—PE] |[&——

PE2 PE3

E E E E Tnput buffer

Fig. 4. Data flow of conventional base—4 systolic array FFT
processor for bottom of PE row.

T2 4. PE stet &lofl ti$t 7| & base4 AlAEE] 0f2]0]
FFT Z2MAMel 55

Wb, Algkel FFT ZzAAe 49 19 59
ol @ 7o) B vEe RS ol g3te] e} g
He37] Wie] WelEexe] Abg glel column,
row-FFTe] dlo|e] F237} golzlth wetd 7|

& & dib) N9 19 dleld 7l VNl E
Bl Z9 A7}t %iﬂ?}lu}. w3k 7E FRAAE
column-FFTE & wfel] Cypgko] PEA Y F-of
A= Qlol 1, +jF shuRE A st H AR
row-FFT®| 75 Cindkel input RAMell A 19 &

7] wEel & el LHS PEAC] C7) £1, 49
of el mE Ae AT 5 gofok drh uet
A, W% PE AN E MRS AESS o @
oh. W, AekstEs T2 3% Gl 34 LHS

Wil 7+ PE A& £, %

= I I P R S B s S
ol ZEEo] A& g§lo] LHS PE A9 27}
jas

|PE4|«—{PE3 |¢—PE2 |[¢—{PE1 |[¢——

()
A
e - LHS
W PE row 2

i

PE4 [
. ? Shared RAM
Fig. 5. Data flow of proposed base—4 systolic array FFT
processor for bottom of PE row.

12 5. PE 5lEF ol thst M otshs base-4 AlAEE
ofzflo] FFT Z2AMAMel sEX

IV. ®MotEl FFT Z2AMA MA 2 73

AtHE FFT X 2ZA4 & Verilog-HDLS ©] &3
RTL 2A %, Xilinxe| UltraScale+ ZCU104 SoC
ol-gste] 7d H HSo] AT

= g _—TE_Q
= XuT=

Table 1. Synthesis results of the proposed base—4 systolic
array FFT processor.
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