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Design and FPGA implementation of efficient polynomial multiplier based on NTT

LIU Xiaofan, XIAO Hao, ZHAO Yanrui, HU Yue
(School of Microelectronics, Hefei University of Technology, Hefei 230601, China)

Abstract ; Polynomial multiplication based on number theoretic transform(NTT) is an important com-
ponent of post-quantum cryptography(PQC) and it is very important to improve the operation speed of
polynomial multipliers. Based on field programmable gate array(FPGA) , this paper proposed an effi-
cient hardware acceleration scheme for polynomial multiplier with input bit width of 14 bits and length
of 1 024, and designed a non-redundant and reusable butterfly unit circuit. By improving the parallel-
ism of some operations, the utilization rate of modulo multiplier is close to 100%, and the iteration
cycle of the whole polynomial multiplication is reduced and the overall operation speed is improved.
The multiplier was finally deployed on Xilinx Artix-7 FPGA development board. The experimental re-
sults show that the maximum operating frequency of the circuit is 238 MHz, and the overall time of
polynomial multiplication is 35. 59 ps. Compared with the existing hardware design, the algorithm ef-
ficiency of the proposed circuit is improved by 36. 9%.
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