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Superconductor

Gate

Buried OXide

Theaim of SIQUOSs to realiseand study a Sigatemon gqubit, a gate tuneable transmon qubit composedof a SiJosephsorfield-effect transistor (JoOFE) coupledto a microwave
resonator It representsavalidintegrableand scalablealternativeto fully metallicsuperconductingyubits.

SIQUOWIII focuson the SiJoFEi.e., a Sitransistor with superconducting

sourceand drain (S&D)contacts whosenon-dissipativesupercurrentcanbe modulatedby an electrostatic

gate CMOScompatible metal silicidesor heavily boron (B) doped Siwill be used asthe superconductingS&D contacts A comprehensivanvestigationof the superconductor/Si
(S/Sm)interface by meansof structural, chemicaland low-temperature electronic transport characterisationwill be performed The first and foremost objective of SIQUOSs to
optimise the S/Sminterface transparencyso asto allow for the transfer of correlated chargecarriersfrom the superconductingcontactsinto the Sichanneland to reachlarge,
reproduciblesupercurrents Thesecondobjectiveisto realiseSiJoFETslemonstratingthe gatetuneability of the Josephsomsupercurrent Thereuponthe third andfinal objectiveisto
Integrate SIJOFETH atransmongeometryincludingon-chip capacitorsandresonators,andto realisethe manipulationof quantumstatesin Stgatemondevices

Material synthesis
& Test structures

Test devices
UU - C2N - CEA

Thin films
UU-C2N-CEA

Structural & electronic
characterization EK-UU-C2N-CEA

KPs : Interface “Epitaxiallity”, transparency

Requirements
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Gatetuneability
Shortgatelength (L,° 50¢ 100 nm)

LowcontactresistancgR.° 10° Wcny)
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Silicide: CoSJ

A Study of deposition of Co aiitNcap layer on pre
patterned structures

_ Protectingayer

S/ERMA

TECHNOLOGIES

Co .
CgSi.,.

Silicon 10nm

The TEM images shows good conformal deposition in large and sm:
structures with a prdormation of a C¢bi,_, layer at the Cebi interface.
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KPs : Quantum coherence
length - Supercurrent amplitude

KPs : Coherence times

Froma JoFETo a superconductinggatemonqubit X
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BorondopedSOlepilayers
A NanosecondPulsed Laser Annealing
Boron implanta’[ion | aser annealing
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Combining ultra high boron implantation and Iaser annealing, we

. can generate superconducting silicepilayerwith Tc up to 0.5 K/
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