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By utilizing the circuit design technology that allows adding up to four

non-volatile memory layers freely after creating an ordinary CMOS circuit and connecting them

freely, we have developed new design methodologies for high-performance and highly reliable hardware
systems. Through several examples, it is shown that it is possible to achieve high performance by

enabling a large amount of computation in the vicinity of the data processing section and high

reliability of processing through the insertion of checkpoints. Since it is non-volatile, it has the
_advantage of almost no increase in power consumption even when buffering various types of
information. Furthermore, we also studied its use for (1) logic design debugging method in VLSI, (2)

easy data routing in VLSI, and (3) testing method for quantum circuits, and demonstrated its

usefulness by proposing novel methods.
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