UK achieves milestone with first full-stack silicon CMOS quantum computer
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The United Kingdom has marked a pioneering achievement in quantum computing by developing the world’s first full-stack quantum computer built entirely with standard silicon CMOS chip technology. This breakthrough, realised by London-based startup Quantum Motion, signifies a dramatic shift from conventional quantum systems that typically depend on vast cryogenic facilities and bespoke production environments. The innovative quantum computer fits within the footprint of three standard 19-inch server racks and operates using silicon qubits crafted on 300-millimeter wafers—the same manufacturing processes applied in producing everyday electronic devices such as smartphones and laptops.
Quantum Motion’s strategic choice to employ CMOS silicon semiconductor technology addresses one of the greatest obstacles in quantum computing: scalability through mass manufacturability. Unlike traditional superconducting qubits or ion-trapped systems which require highly specialised fabrication facilities, the CMOS method leverages existing semiconductor industry infrastructure, enabling industrial-scale production. This compact quantum computer incorporates a dilution refrigerator that achieves near-absolute zero temperatures, silicon qubits, and integrated control circuits in a design compatible with standard data centre environments. The system’s modular tile architecture means computational units—complete with reading circuits, activation systems, and communication interfaces—can be replicated across a chip to potentially scale up to millions of qubits.
The innovation extends beyond hardware. Quantum Motion provides a full-stack software ecosystem encompassing user interfaces, qubit control mechanisms, and integration with established quantum programming frameworks such as Qiskit and Cirq. This approach facilitates immediate application development without the overhead of constructing new infrastructure, making the technology more accessible for practical scientific and industrial use. The UK’s National Quantum Computing Centre (NQCC), where the machine is housed, has commenced real-world testing targeting industries including pharmaceutical molecular simulation, artificial intelligence, and network optimisation. Notably, the system incorporates self-calibration capabilities enabled by machine learning algorithms, optimising quantum operations autonomously.
This advancement sets the UK apart in the global race for quantum supremacy, underpinned by the compatibility of CMOS technology with modern electronics manufacturing and standard data centre integration. While other countries, such as China, are advancing rapidly in semiconductor and quantum technologies via large technology firms, Quantum Motion’s user-focused and industrialisation-driven philosophy contrasts with competitors primarily demonstrating feasibility rather than pursuing scalable commercial deployment.
Market analysts estimate that the global quantum computing industry could expand massively, with projected values ranging between approximately 76.5 billion and 722.5 billion euros by 2040. This market encompasses quantum hardware, cloud quantum services, and diverse applications spanning finance, energy, and healthcare sectors. Consumer-level quantum computing remains speculative for the next decade or two, with the more immediate impact expected through cloud-based quantum computing models accessible to research institutions and businesses without requiring personal ownership of quantum hardware.
By marrying quantum computing advancements with the reliable and proven production standards of silicon CMOS technology, the UK’s innovation lays foundational groundwork for the industrialisation and democratization of quantum technologies. This could expedite the integration of quantum acceleration into existing workflows and data centres across industries, dramatically enhancing practical problem-solving capabilities in areas critical to economic and technological progress.
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