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Arithmetic system using minimal signed-digit number representation for residue
exponential operations with long word length
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New algorithms using minimal signed-digit (SD) number representation for the
residue exponential operations with long word length were presented. A binary recoding method for the SD
number is used for implementing the residue additions. By applying the recoding and the minimal
signed-digit number representation, the residue addition circuit performance was modified. The proposed
residue arithmetic circuits can be applied for the implementation of the RSA encryption with very long
word length. To reduce the complexity of the residue operations, an efficient algorithm has been also
proposed to obtain the minimal signed-digit number representations.

The design and simulation results show that high-speed exponential operations can be implemented by the
proposed method.
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