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Figure 1.4.3 Periodic sampling of an analog signal.
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Figure 4.2.8  Magnitude and phase of Fourier transform of the discrete-time
rectangular pulse in Fig 4.2.7.
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Figure 7.1.6 Magnitude and phase of an N -point DFT in Example 7.1.2;
(@) L =10, N =50; (b) L =10, N = 100.
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x=-1+(1- -1).*rand(length(n),1);
figure(1); stem(x);

figure(2); stem(abs(fft(x)));
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Radix-2 Multi-path Delay Commutator: R2MDC (N = 16)

Input x(n) is split to 2 different streams and delayed.

Radix-2 Single-path Delay Feedback: R2SDF (N = 16)

Store the intermediate results into shift registers.
Usually, pipeline FFTs are DIF

Inputs arrive in sequence one sample per clock: x(0 ), x(1), etc.

After N-1 cycles, outputs arrive in bit-reversed or ~ der one sample per clock: X(0), X(4),
etc.

BF4 BF4 BF4 - BF4
— 1 a1 LD

Radix-4 Single-path Delay Feedback: RASDF ( N = 256 )

* il

Radix-4 Single-path Delay Commutator: R4SDC ( N = 256 )
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Store the feedback to the shift registers

Simple controller (counter)




Hardware Resource Requirements
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R22SDF is a variant of R4SDF, breaking down the single butterfly and
single feedback into substages.

Some architectures, such as R23SDF,R8MDC are not mentioned here.
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Register-rich FPGAs

Very suitable for Pipeline FFTs due
to memory storage requirements
between stages
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