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ABSTRACT

This paper presents a design of sound synthesis 1C. The IC is used for synthesizing musical sound with MIDI signal in a
sound card or an electronic musical instrument or a karacke system. The IC integrated a microprocessor which is used for
MIDI controller or system controller and a sound DSP into onc chip. The sound DSP implements two methods of sound
synthesis algorithms, FM and PCM synthesis. It can synthesize 32 voices simultancously at 44.1KHz sampling rate and the
output data is 16 bit width for high quality audio. The architccture and micro-operations are designed for parallel ex-
ecution of several micro-operations in a clock cycle. This VLIW-fike architecture results in lower clock frequency, which
leads to lower power consumplion and easier hardware implemeniation. The IC was synthesized with 0.8um standard cell
library in COMPASS 1ool. The IC was tested on a MIDI sound modulc card on a PC. Through the test it was verified that
the IC synthcsized sound periectly.
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Table 1. Synthesis algorithms of sound DSP.
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Fig. 4 Micra-operations of FM algorithm.
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Fig. 5 Micro-operations of PCM algorithm.
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Fig- 6 Parallel micro-operations of FM algorithm.
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Fig- 9 Photograph of sound synthesis 1C.
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Fig. 10 Sound module with the designed sound chip.
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