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Abstract The paper proposes a method of designing an arithmetic unit based on the regularity of the output depending on input
pattern. The advantages of this method are reduced number of gates without sacrificing high speed calculation and easy modularization
scheme for high precision arithmetic unit. The soundness of this method is confirmed by the implementation on FPGA. This circuit design
method based on foreknown regularity between input and output pattern can be applied not only to arithmetic operation such as
addition/subtraction, but also to other circuit units.
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Table. 1. Truth table for one-digit subtractor
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Table. 2. Truth table for two-digit subtractor
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Fig. 2. The main component of the 8-bit subtraction circuit
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Table. 4. A regularity of the output with 1,2, and 3 digits
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Fig. 3. 8-bit subtractor module
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Fig. 4. The main component of the 8-bit addition circuit
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Fig. 7. Delay for the number of bit(subtractor)
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Fig. 9. Delay without modularization
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