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[Abstract]

In this paper, we propose an efficient AB* multiplication algorithm using SPB(shifted polynomial basis)
over finite fields. Using the feature of the SPB, we split the equation for AB* multiplication into two parts.
The two partitioned equations are executable at the same time, and we derive an algorithm that processes
them in parallel. Then we propose an efficient semi-systolic AB® multiplier based on the proposed
algorithm. The proposed multiplier has less area-time (AT) complexity than related multipliers. In detail,
the proposed AB® multiplier saves about 94%, 87%, 86% and 83% of the AT complexity of the multipliers
of Wei, Wang-Guo, Kim-Lee, Choi-Lee, respectively. Therefore, the proposed multiplier is suitable for

VLSI implementation and can be easily adopted as the basic building block for various applications.
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I. Introduction
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II. The Proposed Semi-systolic AB?
Multiplier
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III. Complexity Analysis
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Table 1. Comparison of AB* multipliers over GF(2™)

Wei [17] Wang-Guo[18] Kim-Lee [19] Choi-Lee [20] Fig. 1
Area complexity
AND, 3m? 3m? 3m? 3m? 3m*+2m
XOR; 3m? 3m? 3m*+3m 3m*+3m 3m*+3m
Latch 13m? 8.5m’ 9.5m? 9.5m? AmP+14m+2
Total transistors 264.04m7 192.04m? 208.04m?+36m 208.04m? 120.04m?*+273.36m+32
Time complexity
Cell delay 0.585 0.585 0.491 0.418 0.585
Latency Am 25m 2.5m+1 25m 0.5m+1
Total delay 2.34m 1.46m 1.23m+0.49 1.05m 0.29m+0.59
3 2 3 2
AT complexity 617.85m° 280.86m° 255'31’1”7;184;'34”7 217.40m° 35'11619’23;;5&;2’;

T3sl7] Agsict. matd Aot Lxe 4% HEIg
MM (coprocessor)e] AAof| 72 1442 &
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