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ABSTRACT

In this paper, we develop energy efficient designs for the Fast Fourier Transform (FFT) on FPGAs. Architectures for FFT on FPGAs
are designed by investigating and applying techniques for minimizing the energy dissipation. Architectural parmeters such as degrees of
vertical and horizontal parallelism are identified and a design choices. We determine design trade-offs using high-level performance
estimation to obtain energy-efficient designs. We implemented a set storage types as parameters, on Xilinx Vertex-1I FPGA to verify the
estimates. Our designs dissipate 57% to 78% less energy than the optimized designs from the Xilinx library. In terms of a comprehensive
metric such as EAT (Energy-Area-Time), out designs offer performance improvements of 3-13x over the Xilinx designs.
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Quad = N/4; Dist = N/4;

for P=0 to log,N-1 do parallel (note: horizontal parallelism, H=10g,N)

for. K = 0 to 4°-1 do
L = 4*K*Quad/4°; R = L+Quad/4P-1;

IdxTw, = K; IdxTw, = 2%K; IdxTwy = 37K;

Tw, = wlIdxw]; Tw, = wlIdxw,]; Twy = wlIdxTw,];

for J=L to R do

. do paraliel (note: vertical parallelism, V=4)
3,,[3] = a,[3]+a,[3+Dist/4P)+a,[1+2*Dist/4] +3,[I+3*Dist/4];
[3+DisT/4F] = a,[3]-j*%a [1+Dist/4P]-a [3+2%Dist/4P)+j%a, [3+3*Dist/4P];
&, [I+2#Dist/4] = a,[3]-3;[3+Dist/4P]+a,[I+2*Dist/ 4] +j*a, [ +3*Dist/47];
a,, [343*Dist/4] = a,[I]+j¥a,[3+Dist/4]-a,*[J+2*Dist/4]-j*a,[1+3*Dist/4];

.end paraliel
do parallel
asp,fl[J] = anp.,,l[J];
a,,[31+DisT/47]

= Tw¥a,,[1+0ist/47];

1[3+2*Dist/#] = Twy*a,;[1+2%Dist/4P];
a,,[143*Dist/4] = Twy *a, 1 [1+3*Dist/#];

end paraliel
end for
end for
end parallel for
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