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Theaim of SIQUOSis to realiseand study a Si gatemonqubit, a gate tuneable transmon qubit composedof a Si Josephsonfield-effect transistor (JoFET) coupledto a microwave
resonator. It representsa validintegrableandscalablealternativeto fully metallicsuperconductingqubits.
SIQUOSwill focuson the SiJoFET, i.e., a Sitransistor with superconductingsourceanddrain (S&D)contacts, whosenon-dissipativesupercurrentcanbe modulatedby anelectrostatic
gate. CMOS-compatible metal silicidesor heavily boron (B) doped Si will be used as the superconductingS&Dcontacts. A comprehensiveinvestigationof the superconductor/Si
(S/Sm)interface by meansof structural, chemicaland low-temperature electronic transport characterisationwill be performed. The first and foremost objective of SIQUOSis to
optimise the S/Sminterface transparencyso as to allow for the transfer of correlatedchargecarriersfrom the superconductingcontactsinto the Si channeland to reach large,
reproduciblesupercurrents. Thesecondobjectiveis to realiseSiJoFETs, demonstratingthe gatetuneabilityof the Josephsonsupercurrent. Thereupon,the third andfinal objectiveis to
integrateSiJoFETsin a transmongeometryincludingon-chipcapacitorsandresonators,andto realisethe manipulationof quantumstatesin Si-gatemondevices.
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Ą Study of deposition of Co and TiNcap layer on pre-
patterned structures

The TEM images shows good conformal deposition in large and small 
structures with a pre-formation of a CoxSi1-x layer at the Co-Si interface.

Froma JoFETto a superconductinggatemonqubit Χ
Requirements

Gatetuneability

Short gatelength(Lgº50 ς100 nm)

SuperconductingS/D contacts 

Lowcontact resistance(Rcº10-9Wcm2)

On-chip resonatorsQ º103
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Boron implantation 
2.5 1016 at/cm2

Laser annealing

recrystallization
mm2 spot size

BorondopedSOI epilayers
ĄNanosecond Pulsed Laser Annealing

After implant
Ą a-Si (º20 nm)
Ą c-Si (º15 nm)

After Laser Annealing
El = 522 mJ/cm2, dmeltº29 nm
Ą c-Si (º20 nm) w. defect
Ą c-Si (º15 nm)

After full melt
Ą poly-Si (º35 nm)

Combining ultra high boron implantation and laser annealing, we 
can generate superconducting silicon epilayerwith Tc up to 0.5 K 
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