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We give in this short note a circuit implementing the matrix-vector product
with the 32x32 binary matrix of the AES MixColumns using 88 XOR gates.
Previously known circuits minimizing this metric have been published in the past
years and achieved 94 XOR in [TP19], 92 XOR in [Max19], 91 XOR in [LXZZ21],
and 89 XOR in [SYL25]. As far as we can tell, a circuit with 88 XOR was
previously unknown.
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Algorithm 1 An 88-XOR circuit for the AES MixColumns

Inputs: A 32-bit vector z = (z0,1,...,231)
Outputs: A 32-bit vector y = (yo,¥y1,.-.,Y31)
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Y28 < t36 D tao
ta1 < 13 D x29
tag < x21 D t39
ta3 < w21 D T29
tag < x5 D 36

tae < o5 O T13
ys < ta2 D tas
Y13 < t43 D taa
Y21 < t44 D tas
y29 < ta2 D tae
ta7 < x6 D w22
tag < ta1 D tar
tag < x14 D tae
t50 < x22 © x30
ts1 <— w30 D ta3
ts52 < 6 D x14
Y6 < tag @ ts50
Y14 < tag8 D t51
y22 < ts51 D ts2
Y30 < tag D tag
ts3 < w15 D ts50
tsa < 31 D t52
ts5 < tar D to
y7 < 11 D tsa
Y15 < t54 D lss
y23 < t53 D l2
Y31 < t53 D tss
return y




