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Trapped ions have proved to be the leading quantum computing platform, due to their long coherence times
and simple reproducibility. The design of modular architectures is also facilitated, which is crucial for a
scalable, universal quantum computer. Our blueprint for a trapped-ion based quantum computer outlines
operating with global microwave (MW) fields to dress the ground-state hyperfine manifold of "' Y™ ions
[1]. By applying individually controlled static (DC) voltages, ions can be effectively shuttled around and be-
tween modules [2], while modulated radio-frequency (RF) signals are utilised to implement quantum logic
gate operations [3].

We have further developed microfabricated surface traps featuring X-junction arrays with embedded current-
carrying wires (CCWs) able to provide a controllable magnetic field gradient [4]. The imminent way forward
is the characterisation of these novel chips which serve as the modules of our scalable architecture. In addi-
tion, demonstration of high-fidelity single and two-qubit gate operations will be enabled by quantum control
techniques designed for more robust entanglement gates [5].
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