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The processing efficiency of the special purpose hardware which is designed and implemented
for the FFT caculation was investigated in this paper. This hardware equipment was consisted
of LSI chips of four high speed multiplier and adder/substractor, and was interfaced with the
16bit microcomputer(NEC PC-9801E). The FFT processing time by this hardware equipment was
improved approximately 4.8 times by the co-processor(Intel C8087-3).
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Fig.2. Flow graph of eight-point DFT using
algorithm of decimation-in-time,
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Fig.3. Flow diagram of Fast Fourier transform
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Table 1. Function of the address lines

Address function
A3 A2 Al Write Read
Wr register | Ar register
Wi register | Ai register
Ar register | Br register
Ai register | Bi register

register | overflow detection
Bi register
reset

— - SO OO

_ e OO O O

—_ D O e O ke O
e

7l 24 2AAE 748381, 470 9F 745182, 174
2 FAste] w3 dAE EE Yu, 28 Ee
2] (Overflow) 7} WA=l wig jdlole}s
AsleE FAUt 6719 A, B 3 Wyo A4
dlolelr} Folxa A’, B'o] Az} A= 4
A7k oF 230 n sec Ak

3. DAAEMER =20 ¥ it

>

DIT ¢x2&E& 43 843 DFTE ueld
Fig. 2014 Fig. 33 #Z°] 24 DFT 44% 3sl:=
dolg FEGY H$ ofF Zrasoz Ao}y
S8 28 (Block)# 2%]o]x| (Stage) & T%3}
o tjebdl Aol Fig 7elch, N7 dlolel o=
g4 24 DFT <4ks ¥ dleolel4 A, B%
2 FAQYA WyE 14 iz Bulo] it
3 3 dA4el A4z A, BE AL @

Procedure FFT;
N = number of data;

= log value of data number; // N = 2"//

auvgmentation = 512;
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Fig.7. Flow diagram of butterfly computation
using algorithm of decimation-in time,
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Table 2. Number of blocks and stages in eight-

point DFT

Stage 1 Stage | 2 Stage | 3 Stage
Number of Blocks 4 2 1
Number of Iterations 1 2 4

shuffling( ); // bit-reverse-order program //

stage counter = M;
number of block = n / 2;
number of 1terat10 =1
repeat

block counter = number of block:

data address one = 0;

repeat
factor address = 0;

iteration counter = number of iteration;

repeat |

data address two = data address one + number of iteration;
read data of address one and address two;

butterfly computation;

write data of address one and address two;
until ((stage counter = §); increment data address one;
factor address = factor address + augmentation;): // block end ? //
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until ((block counter = 0); data address one = data address two + 1;);// stage end ? //
Overflow (); // if detect overflow then processing program //
until ((stage counter = (); number of block = number of block/2:
augmentation = augmentalion/2; number of iteralion = pumber of iteration % 2;);
end FFT;

Procedure Suffling;
for (data address = 0) to (N-1) by increment do
for (number of bit = 0) to (M-1) by increment do
if (data address AND (2%knumber of bit)) > 0
then bit reverse order address = (bit reverse order address UR (2%%(M-number of bit));
end;
data exchange data address and bit reverse order address;
end;
return;
end.

Procedure Overflow;
if (read overflow flag > 0) then
for ( data address = 0 )-to (N-1) by intrement do all
data one bit shift down;

end;
return;
end.
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