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Abstract

This paper describes a 32-bit RISC processor, which has instruction level compatibility
with the ARMY7 microprocessor. The processor is fully synthesizable, and its
performance is evaluated based on 0.35- gz m CMOS library.
This paper focuses on the implementation of the processor and the reliable verification
strategy ensuring the complete instruction level compatibility.

The processor has successfully verified using a FPGA chip.
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Fig. 1. Instruction Pipeline Architecture
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Fig. 2. Example of Instruction Pipeline
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Fig. 2. Processor Architecture
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Table 1. Synthesis Results
Block Name Area [pgm‘]
Datapath 1,720,150
- 32-bit register bank 946,736
- 32 X8-bit multiplier 284,004
- ALU 139,692
-~ 32-bit shifter 94,836
Decoder 83,272
Control 329616
-~ 1st control 178,052
- 2nd control 151,564
Total 2,184,110
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Table 2. Performance Evaluation
ARM7TDMI This paper
technology 0.35 ym 0.35 ¥ m
. 2.1 mm® 2
die area (include test circuit) 2.18 mm
operating 75 MHz
frequency 66 Mtz (worst case simulation)
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Fig. 6. FPGA Verification Environment
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Fig. 8. Test Program Results
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