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Abstract

Quantum computing attracts much interest as Moore’s Law seems to reach a limit in semiconductor
industry. We report our progress in developing semiconductor qubits based on individual electron
charges, spins, or hybrid states of charges and spins. Charge qubits can be coherently manipulated
with picosecond voltage pulses. We developed single, double, and triple charge qubits in
GaAs/AlGaAs heterostructures in the last few years. Spin qubits in Si devices possess much longer
coherence time. We report our efforts in making spin qubits in stack-gated Si MOS-FET devices.
Recently, we made progress in realizing a type of hybrid qubits, which compromise the fast
operational speed of charge qubits and the long coherence time of spin qubits.
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