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Abstract

The reconfigurable design concept is that we do not need to redesign the hardware circuit. It is
only need to control the engine to change hardware datapath to achieve different system
specifications. Thus we can save the burden of redesigning VLSI circuit. Using the reconfigurable
engine can not only substantially reduce the design cost of the silicon intellectual property, but also
reach the demand for fast time-to-market.

In this project, we have designed a reconfigurable communication computing engine,
including a fast Fourier transform (FFT) processor, a dual-mode Viterbi/ turbo decoder, and a
reconfigurable Reed Solomon decoder. Finally, we utilize the above reconfigurable communication
computing engine to implement a baseband demodulator for multi-mode terrestrial digital video
broadcasting (DVB) systems as an example of practical application.

Keywords

Reconfigurable, fast Fourier transform processor, Viterbi/ turbo decoder, Reed Solomon decoder,
digital video broadcasting (DVB).
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Application FFT/IFFT Size (points) | Tgpr (us)
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Channel Type Forward Error Code Rate
Correction code

Access Channel Convolutional 13
Fnhanced Access Chamnel Convolutional 14
Reverse Common Control Chammel Convolutional 14
Reverse Dedicated Control Convolutional 14
Channel
Reverse Fundamental Channel Convolutional 1/2,1/3,1/4
Reverse Supplemental Code Convolutional or 12,113
Channel Turbo code 1/2,153,1/4
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Modulation QPSK ~ 16-QAM ~ 64-QAM
Useful Bitrate 4.98 ~31.67 Mbps
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