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Abstract

In this paper, we study for the design and verification of a 16 bits micro controller, which is compatible with a 8 bits
micro controller, 8051, widely used in the industrial fields these days. To confirm our design, we verified our design for all
instruction sets and various combinational sets of them. Also we propose a new idea for the verification of various
instruction sets. We verified our design through some application programs such as IMA-ADPCM, SOLA. Finally, we
verified our design for all instruction sets and application programs through an application board, used Xilinx
FPGAXCVI000-560C). After the comparison our design with a 8051 for various cases, We concluded that we could
substitute our design for a 8051 and our design could be operated more powerfully than a 8051.
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Table 2. ALU functions and operations.
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Generate instruction list
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Table 3. Verified instruction list,
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Table 4. Reformatted floating point format.

4 HBE 25 24F Y

Fn-Exponent Fn-Sign
(8-hit biased) {(extended to 8-bits)
MS 16-bits of Mantissa

(implicit 1 is present as MSB)

LS 8-bits of Mantissa Eight 0's
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Table 5. Comparison by floating point operation.
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