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Mapping Method of ReRAM Computation-in-Memory
for Simulated Annealing

NAOKO MISAWA™!  CHIHIRO MATSUI'"! KEN TAKEUCHI'!

Mapping method of ReRAM Computation-in-Memory (CiM) for Simulated Annealing (SA) is proposed. Combinatorial optimal
problem is formulated and quantized as Hamiltonian, which is magnetic energy, and then mapped into ReRAM CiM. This
enables ReRAM CiM to calculate Hamiltonian by multiply-accumulate (MAC) operation and to solve the combinatorial optimal
problem by SA algorithm. In ReRAM device, bit-error occurs due to the stress of Set/Reset cycles. Acceptable bit precision and
Bit-error rate (BER) are evaluated by the probability of finding the optimal answer of the combinatorial optimal problem
(success probability). The result is that low BER improves the acceptable bit precision and high bit precision improves the
acceptable BER.
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