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ABSTRACT

In this paper, we proposed an error detection in Gaussian normal basis multiplier over GF(2"). It is shown that by using
parity prediction, error detection can be very simply constructed in hardware. The hardware overheads are only one AND gate,
n+l XOR gates, and one 1-bit register in serial multipliers, and so n AND gates, 2n-1 XOR gates in parallel multipliers. This
method are detect in odd number of bit fault in C = AB.
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Table 1. Complexities and overhead of Error Detection Serial-Multiplier

2°)

Serial multipliers Complexities = original + (overhead) Overhead*(%)
AND n +(1]
XOR #XOR+[n+1], #XOR < (C, +n)/2
Kim(13) General | #1-bit reg. |3n + (1)
Do+ [ Tlgn+1117,
Delay Dy <n(T,+(1+ [gk])Ty)
AND n + (1) 0.4
. Yang(8], XOR (3n—1)/2 +( n+1) 67
Reyhﬁng Ma Kwoilij Type Il 0505 Tes. [3n +(1) 0.14
S[Ol; Delay  |n(T,+2T0) +([lgn+1) 1) 7, 11
AND n + (1) 0.2(0.6)
XOR BGn—17)/2+[n+1] 40.2(40.59)
Tyve IV 050 ves. (30 + (1) 0.08(0.2)
Kim(13) Delay |n(T,+3T)+([lgln+1)71)Ty 0.7(1.23)
AND n + (1) 0.175
XOR (11n—73)/24+ [n+1] 18.4
Tyve X' T170it reg. |30 + (1) 0.058
Delay  |n(T,+5T)+([lgln+1)1)Ty 0.29

* ere):NIST recommended field, 11:233, 1V:409,163, X:571,

overhead/original X 100%
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Table 2. Complexities and overhead of Error Detection Parallel-Multiplier

Parallel multipliers Complexities = original + [overhead) Overhead*(%)
AND |n® +[(n)
Kim(17) Goneral XOR |#XOR+[2n—1], #XOR <n(C, +n—2)/2
Delay Do+ [ Tgn+11 73]
D, < T,+1+ [1gCy1) Ty
AND [n® + (n) 0.4
Reyhani-M | Kim(16]) Type 11 XOR |3n(n—1)/2 +( 2n-1) 0.57
aﬁfgﬁh Delay |7, +(1+ [lgn) | Ty+([lgln+1)1)7T 80
AND |n? + (n) 0.24(0.6)
Type IV XOR |n(5n—7)/2+[2n—1] 0.196(0.49)
Delay |7, + lgldn—7)1 Ty +([lgn+1)1) Ty 75(72.7)
Kim(17)
AND |n? +[(n) 0.175
Type X XOR |[n(1ln—75)/2+[2n—1] 0.06
Delay |7+ [1g(10n="73)1 Ty +[lg(n+1) 117 71.4

* ar2):NIST recommended field, 11:233, IV:409, 163, X:571, overhead/original x 100%

1.23%, ¥4 %}“7]L 72.1% Z7\3kc}, e A
C=A-B QA4 &
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