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SUPERCONDUCTING EUROPEAN QUANTUM PILOT LINE

SUPREME will industrialise superconducting guantum chip fabrication by delivering
stable, reproducible processes (angle-evaporated/etched Josephson junctions, 3D
integration, and hybrid photonic-superconducting). It targets TRL/MRL 6, demonstrates
a 3D-integrated 200-qubit module, and offers user access via PDKs and pilot runs
through the SUPREME Service Office.

NEED & VISION

® Need: access to scalable superconducting piloting processes and services to enable
successful industrialization of quantum technologies.

® Vision: pre-commercial pilot lines for superconducting quantum chips to accelerate
European time-to-market.

CORE OBJECTIVES (SGA1)

Objectives (SGA1): develop repeatable fabrication processes; provide access to fabrication
services via PDKs/pilot runs (Service Office); build European development and innovation
ecosystem for superconducting quantum chips.

Reproducibility is achieved through meticulous quality assurance and control to quantify
the achieved stability and vield. Significant efforts on common test structures, inline
and end-of-line characterization, and statistical process control are used to qualify
each baseline process. These are accompanied by feedback loops between fabrication,
characterisation and failure analysis to drive yield improvement.

FOUR SCALABLE BASELINE PROCESS FAMILIES

® Angle-evaporated Josephson junction process for superconducting qubits.

® Etched junction processes (trilayer, overlap) for TWPAs, SFQ, SQUIDs and qubits.

® 3D integration processes for superconducting through-silicon vias and flip-chip
bonding for multi-chip integration.

® Hybrid processes for superconducting nanowire single photon detectors (SNSPDs),
and electro-optic transducers.

Deliverables include documented process flows and design rules, reference designs, and
measurement protocols that enable consistent transfer across pilot-line sites. PDKs are
developed and tested to support users’ design-fabricate-test cycles.

DEMONSTRATORS, TARGETS & ACCESS

® Demonstrators: 3D integrated 200-qubit module; etched TWPA with 1000 JJs;
hybrid SNSPDs/transducers.

® Target examples: TRL/MRL - 6 (all processes); T1 100>300 ps (angle-evaporated);
qubits 50>200 (angle-evaporated, 3D); JJ variability 7%>3% (etched); JJ vield
99%->99.9% (etched).

® Access modes: PDKs (8) for standard and customized MPW/dedicated pilot runs via
Service Office.

® Access to services: user sends standard or customized service request via SUPREME
website.

Allrequests are coordinated and managed by the Service Office including intake, eligibility
checks, scheduling and reporting. The Service Office is supported by SUPREME Technical
Expert Group.

External users engage via the Service Office, which coordinates requirements intake,
eligibility/IP checks, scheduling and reporting. Access is provided through PDK distribution
and pilot manufacturing (MPW or dedicated runs), with standard characterisation results
returned to users to support design iteration.
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