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1. INTRODUCTION
The four ESRs have been enrolled in a (virtual) Winter School (26th of October ‐ 06th of
November 2020) taking advantage of the annual JePPIX Design Course. JePPIX
(https://www.jeppix.eu/knowledge/training/deep‐dive2020/) is the joint European platform
for photonic integrated components and circuits, established in 2006, and committed to
driving the industrialisation and use of high performance indium phosphide, silicon nitride and
hybrid photonic integration. JePPIX Partners representing all Photonics Supply chain work
together to stimulate the evolution of integrated Photonics by defining standards, and
optimising work flow to ensure the best insight into the technology. JePPIX also shares insights
on the evolution of technology, emerging markets and applications, and future customer
demands in the JePPIX Roadmap.
The objectives of this Winter School are to provide the ESRs with knowledge to learn advanced
material properties, device design, technologies and applications of Photonics in different
fields such as telecom, sensing, interconnections, quantum information. Photonic integration
is the key issue of this school, which involves novel design techniques and fabrication processes
to make integrated optic devices and systems for novel industrial products. Industrial point of
view has been also considered indeed. Lectures were given by international first class
scientists, research centres and industrial laboratories. Purpose of the course is also to be
a forum to trigger new cultural exchanges and foster new collaborations in the field of
Photonics.
With this Winter School the ESRs have acquired confidence, skills and perspective to gather a
vision on the different applications of integrated photonics. It helped ESRs in their
development of skills, test‐taking strategies, and professional development. Moreover, it
served to familiarize ESRs with conferences/workshops, talks and research plans. The ESRs
have interacted with several industry and academic institutions and have started broadening
their network to prepare for postdoc career. Finally, this Winter School entitles them to obtain
2 ECTS for their PhD transcript record.

1.1 WINTER SCHOOL
This two weeks flagship immersion Winter School has been held online between 26th of
October, 2019 and 06th of November, 2020. Our ESRs have been enrolled in this training, that
is designed for students/researchers/professionals who have a good background in photonics
and who wish to understand how to get the best out of design tools and the PIC technology.
Experts from the Institute of Photonic Integration (formerly known as the COBRA Institute) are
joined by specialist trainers from the Photonic CAD community, professional designers and
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experts from foundries to share insights and know‐how. Participants gain virtual clean room
experience and a detailed insight into the steps in designing and creating PICs.
The Winter School covers the theory and practice of integrated photonic component and
circuit design using the powerful JePPIX building blocks. Layout and simulation methods are
developed with JePPIX CAD tool developers and professional designers.
In the first week of the Winter School, our ESRs have developed insights into mode analysis to
better understand the design space for waveguide based integrated optics, how best to
construct interferometers and filters. Active building blocks including semiconductor optical
amplifiers, modulators and detectors, have been introduced in terms of physical principles and
practical implementation as components and circuit elements. Methods for laying out circuits,
have been developed. Hybrid and monolithic integration schemes, have been described.
In the second week, the emphasis turned to practical skills, with the opportunity to trial
commercial CAD tools, process design kits (PDKs) and develop insights with expert designers
and leading academic instructors. Representatives from the foundries have also been available
to talk through the latest platform capabilities. Virtual tours to clean room facilities and
measurements laboratories were included to provide insights into the role of fabrication
tolerances and testing methods on design methods. Packaging have also been reviewed to
ensure package, test and manufacture aware design.
The Winter School is relevant to engineers and scientists who have an awareness of photonics
and the underlying principles, and who wish to extend this knowledge to create the first
photonic integrated circuits on open access foundries. It has provided both the underlying
knowhow to enable an understanding of the design space, as well as the practical skills to
implement designs.
Learning outcomes include the ability to identify and specify building blocks, connect building
blocks and lay out for the creation of functional photonic integrated circuits. ESRs have used a
range of simulation and design tools suited for active and passive components and circuits,
and have been able to use foundry specific process design kits to predict circuit performance
and create the file sets required for an MPW (multi‐project wafer) run.

1.2 THE TRAINING
The technical program for the Winter School has been the following:
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And the lecturers have been:
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Unfortunately we don´t have pictures of the training, as it was completely online. Below some
pictures of the Winter School 2019. Many aspects of the virtual training are represented in
these pictures, covering from theory and design to experimental and foundry knowledge.
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