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Abstract
Semiconductors remain a fast growing market worldwide. Since 30 years, there has been
revenue increases by ~ 10% yoy. Looking at the segments, memory/logic remain strong, while
sensors and opto-electronics are growing. Technology scaling towards smaller structures and
larger wafers is driving up costs and investments, and many semiconductor manufacturers
cannot afford to pursue the smaller scale. In memory, consolidation of manufacturers who drive
DRAM and Flash developments is done. Also, regionally China and America are growing, Japan
and Europe are losing share. The focus of this paper is the impact materials play in this
changing business.
Interestingly, no technology or wafer size has disappeared from the manufacturing landscape
in the last 20 years. Due to product longevity and the addition of new features and
functionalities to those existing bases, high voltage, non-volatile memories, RF, Si photonics, to
name a few, the products meet the demand but it is clear that these new emerging
applications will drive specific demands on material development.
Another perspective is that increased quality in yield and reliability drives material suppliers to
provide enhancements in defectivity and quality controls. A minor quality loss can lead to
massive wafer supply risk if reliability or yield is impacted. And Europe’s semiconductor
industry faces a competitive disadvantage over other regions of the world. Europe’s EHS

compliance and chemical legislation (EU REACH, RoHS) regulate materials differently to other
manufacturing geographies. In some cases, this EU regulatory landscape drives the
development of alternative materials. As China brings the mega-fabs online with the
advantages they have (funding, regulations, captive customers), we will be forced to make the
solutions cost effective.
The demand for new materials, the requirements for superior qualify and necessity of solutions
for EHS pressures will drive inventive solutions at the forefront of this business.
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Abstract
Wafer demand (including MEMS & sensors, CIS, and power, along with RF devices) for More
than Moore (MtM) reached almost 45 million 8-inch eq wafers in 2017. Wafer demand is
expected to reach more than 66 million 8-inch eq wafers by 2023, with an almost 10%
CAGR2017 - 2023. Numerous megatrend market drivers will contribute to MtM devices’
growth : 5G (wireless infrastructure & mobile), mobile (including additional functionalities),
voice processing, smart automotive, and Augmented Reality/Virtual Reality (AR/VR), artificial
intelligence. Regarding semiconductor material, although silicon is by far the most dominant,
alternative non-silicon-based substrates like SiGe, GaAs, GaN, and SiC are increasing their
importance within the MtM industry. Choosing the right substrate technology will strongly
depend on the technical performance associated with the megatrends’s requirements, as well
as the cost.The presentation will highlight the market trends and the impact on the wafer start
for the different wafer substrates.
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Abstract
2018 is expected to to be a record breaking year for the semiconductor materials market,
driven to a large extent by record device shipments. Semiconductor materials suppliers are
finding themselves in high demand but how long will it last? This presentation will discuss
recent revenue trends and provide a forecast through 2019 for wafer fab and packaging
materials.
Biography
Ms. Lara Chamness is a Senior Manager Market Analysis at SEMI® and is responsible for SEMI’s
data collection programs for equipment and materials. This includes leading interactions with
SEMI’s participating companies, partners and subscribers. Ms. Chamness has 18 years of
industry experience and has BA/MS degrees in environmental sciences and a MBA degree from
Santa Clara University.
I. Radu
Director
SOITEC, R&D, BERNIN, France

Biography
Ionut Radu is Director of Advanced R&D at Soitec being responsible for research and
development efforts in the field of advanced substrate technologies. Prior to being appointed to
his current position, he held various technology management positions with responsibility in
development of new substrate technologies for advanced electronic devices. Ionut is currently
involved with industrial and academic research collaborations to support strategic
developments of advanced substrate materials for semiconductor industry.
Dr. Radu obtained his B.S. in physics from University of Bucharest in 1999 and Ph.D (Dr. rer.
nat.) in physics from Martin-Luther University Halle-Wittenberg in 2003. He has co-authored
more than 70 papers in peer-reviewed journals, conference proceedings and reference
handbooks and holds more than 40 patents in the field of semiconductor technologies. Dr. Radu
is senior member of IEEE society and involved in Technical Program Committees of international
conferences (ESSDERC, VLSI-TSA) and industrial forums (Semicon Europa).

Engineered Substrates: a powerful co-innovation platform
C. Mazure
EVP and CTO
Soitec, Soitec, BERNIN, France

Abstract
Numerous systems like automotive, IoT and many more require low latency, data processing
efficiency, low power requirements, and meta-data transmission. Machine learning must occur
at the sensing node. Edge and very edge computing are essential to maintain the high
efficiency of a given system, as well as the mechanism to control the overwhelming data
generation and subsequent flows. The sequence of sensing, processing the information,
learning, and transmitting/receiving data is the sequence that builds on smart microelectronics
and smart engineered substrates.
The urgency with which the different applications must innovate imposes a renewal in how the
supply chain industry has treated R&D, sampling and solution development. Co-optimization of
architecture-technology-engineered substrate made possible the success of RF-SOI for 4G,
establishing RF-SOI technology as the incumbent technology.
In order to shorten the overall R&D cycle from substrates through systems a co-innovation
approach is needed. In a co-innovation strategy the key actors collaborate in early stage at
several levels of the value chain to maximize synergy, converge on the substrate-system
solutions enabling the fastest time from development through product.
This talk will discuss co-innovation, engineered substrate infrastructure and examples of
substrate innovations.
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Abstract
Abstract— Due to large topographic gaps between the chips and mold substrate, the next
generation of high density FO-WLP will require fine RDL plating resists that can achieve as low
as 2um line/spaces(L/S) with a wider common depth of focus (DOF) margin. In order to meet
these requirements, we developed a novel chemically amplified positive tone resist. In this
study, we focused on photo acid generators (PAGs) which are one of the major components of
chemically amplified resists. We found that controlling the acidity of the generated acid from
PAGs after exposure was a key approach to get good profiles on Cu sputtered substrates and
wider DOF margins.
Keywords—Plating resist, FO-WLP, fine RDL, photo acid generators.
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Abstract
Electronics market trends continue to drive innovation for higher functionality with smaller form
factors and reduced power consumption. To meet these demands, the design of semiconductor
devices is changing more and more from traditional wire bonded packaging to so called
“advanced semiconductor packaging“ based on Wafer Level, Flip Chip and 2.5D/3D Stacking
technologies. Fan-In and Fan-Out Wafer Level Packaging (WLP) and Through Silicon Vias (TSV)
for instance are successfully replacing proven wire bond technology today. This has a
significant impact on the typical assembly materials being typically used in the Back End Of
Line (BEOL) production of semiconductors. For instance, there’s often no need for die attach
adhesives and traditional transfer mold compounds anymore being currently widely used in SO,
QFN, QFP and BGA type of lead frame and laminate devices.
This presentation will give a high level overview of the relative new and different assembly
materials being developed, qualified and used in “advanced semiconductor packaging“ as
such. This includes very thin “Wafer Applied Underfill Films” for 3D Stacking of thin TSV Wafers,
specialized “low stress and low warpage” adhesives/underfills for Flip Chip and Interposers and
low shrinkage and ultra-low warpage wafer encapsulants for Fan-In and Fan-Out devices. As the
proven wire bond technology will certainly continue to be used in high reliability and
automotive semiconductors and sensors, also new adhesives with higher thermal conductivity,
lower temperature cure, ultra-low modulus and pre-applied “B-stage” capability will pass by ….
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Abstract
By 2030, 50% of the car costs are expected to be SC components related. While it is an exciting
source of growth for the complete supply chain, the car industry sets a great challenge for all of
us: reaching the ppb level in failure rate at the component level. Material purity and
contamination control could play key enabler roles. However it requires a new collaborative
approach to validate expectations and identify the most adequate investments to meet the
“zero defects” goal. From the list of potential material options, there is an increased value to
tackle the non-visible particles that are sources of latent defects. Actually, the defectivity
monitoring challenges in terms of limit of detection create a “Black Box”. The industry is here in
the 3rd generation of contamination control strategy where base line and excursion control
could be improved with an adequate contamination management strategy. A collaborative
engagement model exists where device makers and experts in purity work together in task
force mode. This is the “New Collaborative Approach”.
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Abstract
We’ve developed some new game-changing technologies leveraging 3d computer-aided
design, augmented reality, virtual reality, and sophisticated human-machine interfaces. We can
discuss how these technologies are changing the way facilities and equipment are designed,
built, and operated.
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Abstract
During his memorizing lecture “There's Plenty of Room at the Bottom” in 1959, Richard
Feynman predicted that surface tension and Van der Walls Forces will be crucially important in
the future nanoscale applications. After nearly 60 years, the discovery of Graphene and its
related 2D materials are surprisingly confirming these predictions. The use of this family of
materials is opening a new era of research innovation in different fields. The imagination of
researchers has allowed them to use 2D materials for water treatment, clean energy,
(bio)sensing and interesting optical applications. 2D materials are also expected to help in the
expected convergence of 5G communications with the Internet of Things (IoT) where faster and
connected computers can be achieved by reducing the size of their circuits.
All this fantastic work is however stopped at the proof of concept levels. If these materials
would ever see mass production and foundries would accept to have them in their machines,
technological solutions to integrate 2D on large area surfaces are fundamental requirements.
In this talk, we will share on our journey to bring these 2D materials from the lab to the fab. The
discussion will be first focused on the growth and transfer of 2D materials and how we are
trying to understand and solve the main challenges of these Van der Walls materials. An
emphasis will be given to the role of surface tension and interface engineering in the making of
the 2D-based devices. In a final part, the talk will cover our strategy to integrate 2D materials
in a fab production environment while using the learnings from the lab. This work is expected
to offer insights on both the main challenges and solutions of MX2 integration for future CMOS
technology
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Abstract
Wide band gap (WBG) semiconductors (SiC, Ga2O3, GaN, AlN, diamond) have certain
outstanding physical properties which make these materials so attractive for power electronic,
optoelectronic and rf applications. However, the growth of bulk crystals with large diameters
and with high quality and yield and the manufacturing of substrates from these crystals are
much more complicated in comparsion to the very mature materials Si and GaAs.
In the presentation the difficulties in growing bulk and epitaxial WBG semiconductors will be
introduced and technical solutions will be shown which have been developed to overcome the
existing obstacles. Special focus is put on SiC, GaN and AlN. The status of these materials is
compared in terms of avaible crystal size, totally produced wafer area and typical crystal
defects.
An outlook will be given to the next scientific and technological steps which must be solved in
order to accelerate the commercialization of the materials further.
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