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Abstract

The channel-achieving property made the polar code show to advantage as an error—correcting code. However,
sufficient error—correction performance shows the asymptotic property that is achieved when the length of the code is
long. Therefore, efficient architecture is needed to realize the implementation of very-large-scale integration for the
case of long input data. Although the most basic fully parallel encoder is intuitive and easy to implement, it is not
suitable for long polar codes because of the high hardware complexity. Complementing this, a partially parallel encoder
was proposed which has an excellent result in terms of hardware area. Nevertheless, this method has not been
completely generalized and has the disadvantage that different architectures appear depending on the hardware
designer. In this paper, we propose a hardware design scheme that applies the proposed systematic approach which is
optimized for bit—dimension permutations. By applying this solution, it is possible to design a generalized partially
parallel encoder for long polar codes with the same intuitive architecture as a fully parallel encoder.
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Fig. 1. Fully parallel architecture for encoding a 16-bit
polar code.
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Fig. 5. Partially parallel encoder architecture of polar code
using circuit design method based on bit-dimension
permutations.
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Table 1. Synthesis results of a 1024-bit partially parallel
polar encoder.

E 1. 1024-bit =2 HEH polar code F27| &M AT}
Parallel factor 16 64 256 1024
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(Clock cycles) 128 32 8 1
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[Gbps] 16 6.4 25.6 204.8
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Fig. 6. When the size of the parallel dimension is 6, the
layout of a 1024-bit partially parallel polar encoder.
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