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ABSTRACT

This paper describes RISC core that has been designed for embedded and portable applications such as PDA or
PCS. This RISC processor offers low power consumption and fast context switching. Processor performance is
improved by using conditional instruction execution, block data transfer instruction, and multiplication instruction.
This architecture is based on RISC principles. The processor adopts 3-stage instruction execution pipeline and has
achieved single cycle execution using a 2-phase 40MHz clock. This results in a high instruction throughput and
real-time interrupl response. This chip is implemented with 0.6um triple metal CMOS technology and consists of

about 88K transistors. The estimated power dissipation is 179mW.
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Table 1. Summary of 32-bit embedded processors

processor V810 | SH7032 |ATT92010|ARM610 El
V;)cveloper NEC | Hitachi | AT&T | ARM [Hypersione]
Elock(MHz) 12 20 30 25 7 40
MIPSMIPS) 17 16 203 5] 3

Power Consump-

tion(mW) 500 500 900 500 500
-

Total Transistors { 240,000 593,000 | 419,000 | 359,000 | 85,000
Technology(um) | 0.8 08 0.9 0.8 1.0

Chip Size(mm?) {7.7x7.7108X10.1{11.1X8.49 | 8.4x8.4 | 6.7x7.4
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Fig. 3(a) Pipelining example
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Table 2. The operation at each pipeline stage

¢ | Calculate an instruction address
Fol b ]
@2 | Address bus «- A calculated instruction address
¢ | Off-chip memory access
F . T —
@2 | Instruction register «— An instruction from off-chip memory
@1 | Decode-stage instruction register < Instruction register
D
@2 | Decode an instruction
Operand fetch and Shifter operation
@1 | * A bus < Rsl
* B bus < Rs2 or the output of Field extractor
E . SR —
ALU operation and Result write operation
@2 | * Result bus « ALU
- Destination register < Result bus
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