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Abstract

In this paper, we designed an embedded processor with 128Kbytes EPROM and 4Kbytes SRAM
based on GMS30C2132 which is RISC processor with DSP functions. And a new architecture of bus
sharing to control the embedded memory and external memory unit is proposed aiming at one-cycle
access between memories and CPU. For embedded 128Kbytes EPROM, we designed the new
expansion interface for data size at data ordering with memory organization and the efficient
interface for test. The embedded SRAM supports an extended stack area for high speed DSP
operation, instruction cache and variable data-length control which is accessed with 4K modulo
addressing schemes. The proposed new architecture and circuits reduced the memory access cycle
time from 40ns to 20ns and improved operation speed 2-times for program benchmark test. The chip
is occupied 108.68mr' using 0.6¢m CMOS technology.
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Table 1. Overview Architecture of designed MCU.

GMS30C2132 CORE Architecture(RISC CPU+DSP)

Variable Instruction Length(16/32/48-bit)

2 stage Pipeline(Decode/Execution)

Large Register Files(32 global 64 local Reg)
Combining RISC and DSP functionality
16/32 Bit Fixed Point DSP Unit

Instruction Cache (128Bytes)

4G Byte Memory Space

Embedded Memory

e 4Kbytes Embedded SRAM
e ]28Kbytes Embedded EPROM
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