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Abstract
In this presentation TRUMPF will sketch the latest technology of the worlds smallest and most 
commercialized light source - the VCSEL (vertical cavity surface emitting laser). With an annual volume of 
more than 2 billion devices, the production technology of III-V semiconductors on 6" has its own challenges 
and found ways beyond what is known in Silicon. The next generation of VCSEL devices will also require a 
more advanced production and packageing tool set to fullfill the demands of sensors and datacom 



applications in the future. If the Silicon-Industry goes 3D is the VCSEL industry ready to follow up this trend ?
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Photonic IC Design: Innovation and Scalability
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Abstract
Photonic integrated circuits are steadily growing in scale from just 5-10 integrated components to hundreds, 
as well as in number of process steps and materials. Because of the breadth of the application space, 
numerous material and process platforms serve different submarkets. To increase IC complexit, re-use and 
addressable markets, heterogenous integration of dies and chiplets of different optical materials is becoming 
a market reality.There is an equal diversity in the maturity level of the photonic IC technologies. 
Device design, compact modeling, circuit analysis, placement and routing and verification all require tools 
and algorithms specific to the physics as well as application requirements of phtoonic ICs. We will discuss 
recent technology innovations in photonic design automation technology of photonic ICs to address the 
above scaling challenges.
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Abstract
Photonic Integrated Circuits (PICs) use photons instead of electrons to sense, process and transmit data at 
unparalleled speed & sensitivity. In combination with electronics, these circuits enable the creation fast and 
energy-efficient devices, adding new functionalities that push the boundaries of innovation.
 
A combination of platforms is needed to unlock the full potential of photonic chip technology, as each 
platform has characteristics that in combination can unlock the desired functionality for new applications. 
Next to Silicon Photonics, Indium Phosphide and Silicon Nitride are gaining in popularity as Indium 
Phosphide (III/V) can integrate active components such as lasers, amplifiers and detectors on the wafer and 
Silicon Nitride can process visible light with very low losses.
 
To unlock the full potential of integrated photonics, the platforms need to work together. However, blending 
these different elements onto a chip can be challenging when producing in high volume. With strong support 
from the government and industry, PhotonDelta is looking for international collaboration to achieve the 
ambitions depicted in the National Growth Fund Programme – a €1,1 billion programme to accelerate the 
PIC industry.
 
This presentation will give an overview of the latest trends & developments and provide insights into the 
future of the European ecosystem for integrated photonics. It also points out the challenges and calls for 
collaboration with the semiconductor community to reach high volume production of photonic chip 
technology, creating new applications, opening the door to new markets.
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Abstract
Fast growth of consumer and automotive markets drives developments of new photonic devices such as 
micro-LEDs, multi-junction VCSELs and imagers both in the NIR and SWIR spectrum. While most of the 
photonics devices produced today are manufactured using GaAs substrates as a platform, there are more 
and more developments showing advantages of using Germanium (Ge) over GaAs. In this presentation we 
are focusing on technical advantages of using Ge, explain nuances of epitaxial growth on Ge substrates 
such as auto-doping effects and anti-phase domains and how to avoid them. In addition, we are going to 
discuss in more details the environmental and financial benefits of performing Ge substrate recycling for 
volume applications.
Another aspect of photonics device manufacturing is processing of epitaxially-grown wafers into functional 
devices. While most of the photonics devices are manufactured by traditional III-V IDMs and foundries, 
cutting edge photonic chips could be made in close collaboration between III-V companies and Silicon 
semiconductor / CMOS players in order to improve a form-factor, device performance and to drive down 
production costs. This possibility is currently limited by GaAs wafer size and CMOS fab contamination 
requirements. Umicore works on 8’’ and 12’’ Ge substrates that can serve as a bridge between III-V world 
and Semiconductor industry due to the size and Germanium material compatibility with CMOS specs. In this 
presentation we are going to present our roadmap to CMOS compatible Ge wafer development.
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Abstract
photonixFAB project aims to empower photonics innovation by SMEs and large entities by providing low 
barrier access to both low-loss silicon nitride (SiN) and silicon-oninsulator (SOI) based photonics platforms 
with indium phosphide (InP) and lithium niobate (LNO) heterogenous integration capabilities. Project 
objective is to establish a European photonics device value chain and initial industrial manufacturing 
capabilities. Thus, providing a path to scalable high-volume manufacturing for innovative product developers.
This will strengthen the continent’s manufacturing capabilities in key emerging areas.
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Abstract
The world is evolving into a plethora of ‘Alternative computing paradigms’, in the backdrop of ‘Beyond Moore’
scenario. Photonics, Quantum and Neuromorphic computing, among others, started positioning themselves 
as the plausible future computing discourses. Having established in the communications space, Photonics 
started offering solutions in the computing space. Integrated Photonics is the order of day and PICs lead the 
way forward. Among several various applications, Integrated Photonics are decisively providing valuable 
propositions for the Quantum discourse in such a way that the discipline of ‘Quantum Photonics’ started 
assuming prominence. PICs, specifically started extending tremendous advantages in the space of Quantum
communications and Quantum computing. 

The presentation focuses on the trends of Integrated Photonics with a special focus on the role of PICs in 
certain Quantum propositions.
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Abstract
As a leading innovator in precision measurement solutions, Semilab is proud to introduce its new Compact 
Platform Microspot Spectroscopic Ellipsometer, the μSE-2300.
This new extension to the highly acclaimed Semilab SE series has a completely new platform arrangement 
with a newly designed metrology head, providing the well-established applications of the product family and 
improved throughput for wafer manufacturers and device makers.

Spectroscopic ellipsometry, a non-destructive technique aimed to measure a wide range of layer thickness 
from a fraction of mono-atomic layer to several micrometers of transparent and semitransparent materials, 
allows thickness determination of single layers and multi-layer stacks. In addition, it allows the absolute 
characterization of optical properties of materials by extraction of the N and K data.

The latest member of the Semilab SE product line provides all key features of the well-known SE models 
crucial to provide high precision and accuracy, while also delivering further improved platform stability, a new
generation metrology head and high throughput on a small footprint.

This new, small footprint system, uSE-2300 can be combined with spectroscopic reflectometer and laser 
ellipsometry within the same system. Various metrology extensions like bow/warp metrology, global stress 
calculation, MBD options are available upon request as well. In addition, the highly configurable platform can 
be adapted to support several sample types including wrapped, thick, or transparent wafers.

Its high versatility and configurability make the Semilab uSE-2300 the ideal metrology solution for various 
applications, like thin film dielectric or semiconductor layer stack on a solid, polished surface substrate, 
pattern-capable spectroscopic ellipsometry on high-performance silicon CMOS or III/V devices after 
deposition and etching processes, OLED display & More-than-Moore industrial applications.

Building on the knowledge of more than three decades in spectroscopic ellipsometry, Semilab delivers the 
stable, robust design and high accuracy of the well-acclaimed SE line, now with further enhanced precision 
in an even smaller, faster, and more cost-effective form available for order from early 2024.
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