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! Method 1: RAM-Based [4]

! Method 2: FIFO-Based [5]
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Formal View of StreamingFormal View of Streaming

Horizontal Reuse: Latency optimized (Pease FFT)Horizontal Reuse: Latency optimized (Pease FFT)

! Synthesis: Xilinx ISE version 8.1i
! Spiral generated FFT IP cores vs. Xilinx LogiCore FFT 3.2
! Gap (1 / throughput) versus area
! Pareto-optimal points

!! The discrete Fourier transform (DFT) is among the most The discrete Fourier transform (DFT) is among the most 
important tools in signal processingimportant tools in signal processing

!! DFT has many algorithms (DFT has many algorithms (FFTsFFTs) and design choices) and design choices

!! How to represent, generate, and evaluate the design space for How to represent, generate, and evaluate the design space for 
given user constraints?given user constraints?

!! Results:Results: 1) FFT IP core generator: 1) FFT IP core generator: ““point and clickpoint and click””

2) FFT implementation guidelines2) FFT implementation guidelines
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Pease FFT [2]: Pease FFT [2]: 

Iterative FFT [3]: Iterative FFT [3]: 
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Discrete Fourier Transform (DFT)Discrete Fourier Transform (DFT)

Fast Fourier Transform (FFT) AlgorithmsFast Fourier Transform (FFT) Algorithms

! Matrix factorization

! Representation as matrix formula

! Formula describes combinational datapath

width = rwidth = n r < width < n

Prototype at: Prototype at: www.spiral.net/hardware/dftgen.htmlwww.spiral.net/hardware/dftgen.html

Combinational DatapathCombinational Datapath

Streaming: Throughput Optimized (Iterative FFT)Streaming: Throughput Optimized (Iterative FFT)
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Fold vertically

Other FPGAOther FPGA--Mapping OptionsMapping Options
! Complex multiplication (2 options)
! Twiddle factor storage (3 options)

Cost / performance comparable to benchmarks.Cost / performance comparable to benchmarks.
High degree of control over tradeoffs.High degree of control over tradeoffs.
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(a) !32,8 with streaming width w = 4

(b) DSDk block (c) SEUk block


