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Abstract
The enormous growth of bandwidth will fuel the data center equipment market growth and the
demand for optical components and interconnects. Besides new approaches to network
architectures, this requires disruptive optical interconnect technologies using highly integrated
components and scalable manufacturing processes.
The most viable way to reduce costs tremendously lies in on-chip integration. Sicoya and its
foundry IHP GmbH have, over 10 years, developed a process that is capable of manufacturing
both the analog electronics and the optics on the same silicon chip with no loss of performance.
This has been for 15 years the holy grail of silicon photonics. It means that cost of electronics is
vastly reduced, power loss by the on-chip electronics is significantly reduced, and high-speed
performance is significantly enhanced.
There is a comprehensive library of photonic and electronic components available, that has
reached an advanced product maturity for 100Gb/s optical interconnect solutions. Furthermore
the design platform enables a fast transition to 200Gb/s and 400Gb/s transceiver chips.
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Abstract
Silicon Photonics is the more active discipline in the field of integrated optics but in spite of his
rapid gain of importance as a platform for a wide range of applications in datacom, telecom,
optical interconnect and sensing, after 25 years of research only recently this technology
seems to reach an industrial maturity for mass production.
The comparison with the evolution of electronics CMOS technologies is natural but the hope
that Silicon Photonics will follow the same path may be disappointed.
The challenges still to be overcome are many, and loss reduction, thermal control and
compatibility with different standards written mainly for other technologies are just a few of
them.
In recent years there has been a great number of breakthroughs in Silicon Photonics and
among them an interesting solution is the separation of electronics functions by the photonics
function with 3D assembly of two different chips through the use of copper pillars.
This platform is targeting markets applications in the field of active optical cables, optical
Modules, Backplanes and Silicon Photonics Interposers, with Electronics and Photonics
technologies not limiting each other as in a monolithic integration.
Data center market is the main driver for the next 5 years, through 100G, 200G and 400G
products, and electro-optical transceivers will be the first real test for an industrial application
of Silicon Photonics allowing the required size and cost reduction.
Just thanks to the possibility offered by the integration of numerous material, integrated
Photonics on Silicon substrate has the great potential to address future applications allowing to
compensate its intrinsic weaknesses.
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Abstract
MIRPHAB (MidInfraRed Photonics devices fAbrication for Chemical sensing and spectroscopic
applications) is an EC funded project, in a public-private partnership with Photonics21, with the
ambitious goal of creating a commercially viable pilot line for the fabrication of Mid-IR sensors
that is ready for business by 2020. This result will be achieved by setting up and operating a
fabrication platform with open access for fast Mid-IR device prototyping to European industry.
The application process for the access of the technology of MIRPHAB, as well as the deadlines
for submission (starting 31 December 2016) will be presented.
Spectroscopic sensing in the Mid-IR wavelength band (3 - 12 μm) is a powerful analytical tool.
Chemicals exhibit in this wavelength band, so-called “fingerprint region”, intense adsorptions
features allowing superior detection capabilities and unambiguous identification. MIRPHAB’s
target is to enable the widespread use of laser-based Mid-IR-spectroscopic sensors to
strengthen the competitiveness of the European industry in this field.
The aim of the MIRPHAB project is to setup and run a dedicated pilot line based on a Mid-IR
photonics platform. This initiative will support the emergence of laser-based spectroscopic
chemical sensing in the Mid-IR wavelength band, providing services for device design and
fabrication from chip processing on wafer level to packaging and testing. Based on a massive
use of IC/MEMS technologies, the pilot line will enable a variety of new key functionalities for
next generation chemical sensing and spectroscopy, allowing cost, power consumption and
size reduction. Where required, the development of novel process modules exploiting the
capability of a mixed Si/III-V technology will bring unexplored capabilities to sensors, enabling a
number of applications not addressable with the technologies and components available today.
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Abstract
Photonic integration has matured in the last years, allowing it to be applied not only in telecom,
but also in datacom, microwave photonics, metrology, quantum optics, biophotonics or sensing
systems. Successful market validation is pushing advances in the technology and attracting
investment in its development and commercialization.
Following the success story of electronic integration, it has given birth to an ecosystem of
optical chip design houses, foundries and packagers that mimics the fabless business model of
CMOS.
Moreover, there are also generic multi-project wafer platforms organizing shuttle runs for
several materials like silicon photonics, indium phosphide, and silicon nitride, enabling low-cost
and easy access to photonic integration for SMEs and large corporations alike.
And recently, valuable design IP is starting to be licensed through modules and libraries of
building blocks offered by software process design kits adapted to each foundry. This talk will
review and roadmap all these topics, with special focus on main trends for the upcoming years.
Biografie
Obtained the M.Sc. in Telecom Engineering at the Universidad Publica de Navarra (Pamplona,
Spain) in 2005, and received his Ph.D. in Applied Physics and Photonics at the Vrije Universiteit
Brussel (Brussels, Belgium) in 2009. He has been involved in several national and European
research projects and networks of excellence focused on reconfigurable optical interconnects,
the design, fabrication and characterization of micro-optic devices, and on flexible access and
in-building fiber network architectures. He has worked as a reviewer for several scientific
journals and national funding agencies. He holds specializations in Business Financing,
Commercial Management and Research, and Strategic Marketing. He is a member of IEEE, SPIE
and COIT.

AIM Photonics – How Integrated Optics Benefit from Nano-electronics
F. Tolic
Chief Marketing Officer
AIM Photonics, Institute for Manufacturing
Integrated Photonics, Albany, New York, United
States

Abstract
The recently established American Institute for Manufacturing Integrated Photonics (AIM
Photonics) is a manufacturing consortium headquartered in NY, with funding from the US
Department of Defense (DoD), New York State, California, Massachusetts, and industrial
partners to advance the state of the art in design, manufacturing, testing, assembly, and
packaging of integrated photonic devices. Mr. Frank E. Tolic, Chief Marketing Officer, AIM
Photonics, will describe the technical goals, operational framework, recent achievements, and
opportunities for the broader photonics community.
The scope of AIM Photonics will span several industry segments with the most prominent and
near term commercial segment of Datacom applications, to analog/RF, array, and sensor
applications that are expected to mature at a later time. The institute will focus majority of its
resources to develop infrastructure in electronic-photonic design automation, multi project
wafer platform offering, as well as test, assembly, and packaging.
These efforts are focused on the support of larger corporations, small manufacturing entities
(SME), universities, and federal agency needs. We have established AIM Academy, an
organization under the institute that fosters education and workforce development. Finally, we
are developing a plan to closely coordinate and merge with the existing integrated photonics
road mapping activity.
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Abstract
Internet of Things, cloud computing and big data drives the rapid growth of data
communication through the internet network as well as within the data centers. In
consequence, there is a strong need to increase the interconnection data rate within data
centers to limit data flow congestion. Optical communication technology is an answer but faces
specific cost/high volume constraints in data centers. The microelectronics industry is now able
to provide Silicon Photonics solution to answer theses needs.
At the heart of this technology is the specific silicon substrate that embedded the material
structure to guide light: Silicon on Insulator (SOI). The optical physics imposes technical
challenges to the SOI specifications such as thickness uniformity. Furthermore, the technology
has to be compatible with microelectronics standards for high volume manufacturing to
guarantee high yield, in both 200mm and 300mm wafer size.
We present the latest technical results of SOI wafers showing the compatibility with the
technical requirements and the compatibility with industrial standards.
In conclusion, the silicon photonics industry that is emerging has the long term substrate
roadmap compatible with future low cost mass production of high data rate optical
transceivers.
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Abstract
The present situation in photonics is quite different from that of ASICs in micro-electronics,
where a huge market is served by a small set of integration technologies. A similar revolution,
that took place for microelectronics more than three decades ago, is present for Photonic
integration through the introduction of generic platforms: highly standardized photonic
integration processes that enable realization of a broad range of Application Specific Photonic
ICs (ASPICs) from a small set of basic building blocks. This will lead to a dramatic reduction of
the development costs of PICs which will bring them within reach for SMEs, universities and
research institutes.
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