Foundry-compatible fabrication processes for
superconducting circuits
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aluminium, niobium titanium nitride, niobium
nitride and titanium nitride [4].
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Abstract
The implementation of algorithms that can
provide an exponential speed-up over their
classical counterparts in a fault tolerant
superconducting quantum computer will
require on the order of a million of physical
qubits [1]. This will likely necessitate the use of
industrial fabrication facilities that can
provide the required circuit parameter
control over large qubit counts. Currently,
state of the art superconducting circuits uses
fabrication processes such as shadow
evaporation and lift-off techniques [2] that
are incompatible with large-scale foundry
capabilities. In this work, we therefore explore
and develop novel approaches to
manufacture
high
coherence
superconducting circuits using foundry
compatible fabrication processes and
materials.
We
fabricated
aluminium
superconducting qubits with high coherence
and relaxation times (up to 100 µs) and 99.94
% single qubit fidelity without the use of
shadow evaporation or lift-off techniques [3].
For materials screening purposes and to
characterize associated loss mechanisms,
we developed a superconducting resonator
platform for rapid testing and show high
quality factor superconducting resonators
using a variety of foundry-deposited
materials such as niobium, tantalum,

Figure 1: Qubit relaxation time measured over
6.5 hours. The highest T1 corresponds to = 104 ± 5
µs

Figure 2: Resonator internal quality factor for a
variety of materials as a function of photon
number.
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