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Abstract

Modular arithmetic using large integers is the core of the most common public-
key cryptography algorithms. If the implementation of modular arithmetic can
be computationally costly, we can use alternative representations of large inte-
gers to accelerate operations.The Adapted Modular Number Systems (AMNS)
representation is a polynomial representation of numbers which performs paral-
lel computations during modular operations. This work describes a generic and
scalable FPGA implementation of the AMNS arithmetic based on the AMNS
generation process developed in [2]. The hardware models fit the AMNS param-
eters and provide optimization options in terms of FPGA resource cost, number
of cycles or maximum clock frequency. We compare our results with FPGA im-
plementations of the modular multiplication using a classical integer representa-
tion [1, 3]. Our fastest implementation performs a 256-bit modular multiplication
in 210ns at 200MHz.
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