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( Digit-serial VLSI Architecture for Lifting-based Discrete Wavelet
Transform )
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Abstract

In this paper, efficient digit-serial VLSI architecture for 1D (9,7) lifting-based discrete wavelet transform (DWT) filter
has been proposed. The proposed architecture computes the DWT in digit basis, so that the required hardware is reduced.
Also, the multiplication is replaced with the shift and add operation to minimize the hardware requirement. Bit allocation
for input, output, and the internal data has been determined by analyzing the PSNR. We have carefully designed the data
feedback latency not to degrade the performance in the recursive folded scheduling. The proposed digit-serial architecture
requires small amount of hardware but achieve 100% of hardware utilization, so we try to optimize the tradeoffs between
the hardware cost and the performance. The proposed architecture has been designed and verified by VerilogHDL and
synthesized by Synopsys Design Compiler with a DongbuHitek 0.18ym STD cell library. The maximum operating frequency
is 330Miz with 3,770 gates in equivalent two input NAND gates.
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