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Quantum Computer (QC) Development ’fc ﬂ,!l‘??ﬁ'\.l'!f

MaCNIHOT

® Silicon QC is expected to achieve large-scale one because of their potential for scaling.

® However, the gap between Si and superconductors is increasing in terms of # of qubit.
® We need to rethink the purpose of using silicon technology.
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Our direction with silicon technology ffc ﬂ,!l‘??ﬁ'\.l'!f

MaCNIHOT

® Si technology can not only reduce the size of qubits, but also integrate many qubits

and many functional circuits on the same die.
® Take the pros of the integration to overcome the cons of smal

CONEVTIONAL: Reduce the size of qubits _
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Project R&D Structure ’f(/ lﬂp'lﬁ?ﬂlf

® Vertically integrate the development to maximize the power of silicon technology.

® QC development has shifted from the research phase to the development phase,
but scientific innovations of qubit devices/physics and algorithms are still essential.
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Open Development for Silicon Quantum Chip tc aACH!
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® Build an open development system aiming at early development of silicon quantum

chips by learning from the opensource software (OSS) method.
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Scenarios and Milestones ‘& IEJI‘??E'\T!L

® Early social implementation and goal achievement with the maximum usage of the

power of silicon qubits
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Summary & HITACHI

MaCNIHOT

® Large-scale integration of qubits is the key to achieving fault-tolerant
quantum computers.

® In addition to using silicon technology to optimize the silicon qubit structure
and improve the accuracy of qubit operations, we use silicon to integrate
many qubits uniformly (2D qubit array) and to integrate circuits to control
the qubit on the same die (QCMOS process).

® To maximize the power of silicon technology, our project will develop several
technologies such as hot silicon qubits and environmental monitoring for
them.

® Our project built a collaborative system between academia and industry,
we would also like to build an open development system for silicon qubit chips.
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