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ABSTRACT

In this paper, we proposed a Semi-Systolic multiplier of GF(2") with Type II optimal Normal Basis. Comparing the
complexity of the proposed multiplier with Chiou’s multiplier proposed in 2012, it is saved 2n” +44n+26 in total transistor
numbers and decrease 4 clocks in time delay. This means that, for GF(2%**) of the field recommended by NIST for ECDSA,
the space complexity is 6.4% less and the time complexity of the 2% decrease. In addition, this structure has an
advantage as applied to Chiou’s method of concurrent error detection and correction in multiplication of GF(2").
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Fig. 4. The proposed multiplier over GF(2®)
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. . . Proposed
Multipliers Kwon[1] Chiou [7] Chiou[9] Multiplier
Array Type Systolic Semi-Systolic Semi-Systolic Semi-Systolic
Function AB+C AB+C AB+C AB+C
Number of Cells n? n(2n+1) n? n?
2 2 2 2
Space Complexity 20" +n 2n"+n n n
2-Input. AND 2% +5n+1 2 +an+1 242
2-Input XOR n” +5n n n n n
:.’)-Input XOR . n’+n 2n+1(multiplexer)
1-bit Latch or Flip
-Flop 50 +2n—2 In(n+1)/2+2 m? +2n+1 5n(n+1)/2
Total transistor
counts 64n” +34n—16 60n” +56n+22 34n® +76n+ 26 32n(n+1)
Time Complexity T+ Ty + T, T+ T+, T+ T+ T, T+ T+,
Cell Delay n+l n+l n+8 n+5
Latency (n+1) (n+1) (n+8) (n+5)
Total Delay (Ti+ T+ 1) | (LTt T | (DTt T (Ty+ T+ Tp)
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