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Abstract

As the complexity of DSP (Digital Signal Processing) applications increases, the need for new
architectures supporting efficient high-level language compilers also grows. By combining several
DSP processor specific features, such as single cycle MAC (Multiply-and-ACcumulate), direct
memory access, automatic address generation, and hardware looping, with a RISC core having many
general purpose registers and orthogonal instructions, a high-performance and compiler-friendly
RISC-based DSP processors can be designed. In this study, we develop a code-converter that can
exploit these DSP architectural features by post-processing compiler-generated assembly code, and
evaluate the performance effects of each feature using seven DSP-kernel benchmarks and a QCELP
vocoder program. Finally, we also compare the performances with several existing DSP processors,
such as TMS320C3x, TMS320C54x, and TMS320C5x.
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Fig. 1. Proposed RISC-based DSP architecture
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