Development of planar
devices based on Al/Alox/Al
Josephson Junctions
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Fabrication process (for Josephson junctions)

Al deposition (sputtering) natural oxidation

] L]
e e -

first lithography etching resist removal lithography

Ar plasma cleaning Al deposition (sputtering)

R lél ) 1131 =

controlled oxidation lift-off

M Silicon Photoresist Aluminum M Lift-off resist Aluminum Oxide

e Optical lithography e Sputtering
3\) e UV light mask aligner DC Magnetron @ RT
<
J E
g e Etching e Lift-off
QUM Al-selective acids bath Lift-off resist-selective solvent bath

BICOCCA



Fabrication process

Substrate and film growth
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Fabrication process L e
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RT measurements

® post 300 °C annealing data
10°7 e post 200 °C annealing data
® post 400 °C annealing data
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mK Measurements
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mK Measurements

Amplification-Free System (credit to Marcello Faggionato)
mfaqggionato@fbk.eu
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Can we make a transmon out of these?

Yes, but to have a good one, we need a lower Ej/Ec ratio

We are working on 2 alternative solutions

"

Multiple-oxidation barrier Direct Laser lithography
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Fabrication -
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Fabrication - DLW66+

First layer looked very promising...
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Fabrication - DLW66+

First layer looked very promising...

Direct lithography
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Fabrication - DWL66+

After a lot of optimization and work in clean room now we can reproducibly fab
junctions with a minimal area of 3x3um
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Can we make a transmon out of these?

Yes, but to have a good one, we need a lower Ej/Ec ratio

We are working on 2 alternative solutions
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Fabrication — Multi-Ox

Al deposition (sputtering) natural oxidation
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RT measurements — two oxidation steps
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RT measurements — two oxidation steps

Improper to put on same plot but good to give an idea
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RT measurements — four oxidation steps
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Next steps

e MK measurements of multi-ox JJs

e Push down the size of DWL JJs while try to increase the oxidation dose close
to saturation

e Finalize a transmon design based on the above passages
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Other devices

e JPAs V

e JJ arrays resonators (fabbed to be measured soon)

e J-TWPAs in collab with

Thank you!!
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