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ABSTRACT

This paper presents a bitwidth optimization algorithm for efficient hardware sharing in digital signal processing
system. The proposed algorithm determines the fixed-point representation for each signal through bitwidth optimiz-

ation to generate the hardware requiring less area. To reduce the operator area, the algorithm partitions the ab-
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stract operations in the design description into several groups, such that the operations in the same group can share

an operator. The partitioning results are fed to a high-level synthesis system to generate the pipelined fixed-point

datapaths.

The proposed algorithm has been implemented in SODAS-DSP an automatic synthesis system for fixed-point

DSP hardware. Accepting the models of DSP algorithms in schematics, the system automatically generates the fixed-

point datapath and controller satisfying the design constraints in area, speed, and SNR(Signal-to-Noise Ratio). Ex-

perimental results show that the efficiency of the proposed algorithm by generates the area-efficient DSP hardwares

satisfying performance constraints.
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Table 1. Results of bitwidth optimization for the 4th order

IR filter.
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Table 2. Bitwidths of input signals for each operator mod-

ule after bitwidth optimization.
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Fig. 5 Optimization results by single operation movement.
(a)before optimization (b)after optimization
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Fig. 7 Optimization results by multiple operation movement
considering bitwidths of input signals.
(a)before optimization (b)after optimization
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Table 4. Results of operation partitioning.
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