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CHAIR’S WELCOME
I am delighted to welcome you to Minneapolis for the first edition of CoInnovateCS. It is my very great 
pleasure to chair this intense and interactive event fostering collaboration and innovation across the 
compound semiconductor supply chain. 
In an age of near-ubiquitous connectivity, compound semiconductor materials are at the very heart of 
many of today’s advanced electronic products. We are at the cusp of a very exciting time driven by 
changes across the industry and the acceleration of technologies for 3D sensing, 5G wireless 
networks, Silicon Photonics and autonomous vehicles plays an increasingly important role in shaping 
communications and connectivity over the next decade. 
Being held for the first time in the US, and co-located with CS MANTECH, CoInnovateCS focuses on 

emerging trends across the compound semiconductor industry and includes a 
packed agenda: an Innovation Session, industry-led Challenge Session and a 

Start-up panel that lead to the CoSynergy Challenge discussions where we 
will explore challenges and opportunities in a more innovative and 
collaborative way. 
 I am proud to Chair the inaugural CoInnovateCS and I am confident that 
you will make the most of the event. I invite you to take this opportunity to 

showcase your technology, products and business and maybe find your next 
development partner.

WITH THANKS TO

David Cheskis,  
VP Strategic Marketing  

IQE plc



08:00 - 08:30            Registration 

08:30 - 08:45            Opening welcome by CoInnovateCS 2019 Chair, David Cheskis (IQE plc) 

08:45 - 09:30            Innovation Session: How does innovation occur? 

                                     Speakers: Vincent Zeng (Facebook), Nancy Li (Verizon), Eric Higham (Strategy          
               Analytics) 
   
09:30 - 10:15            Challenge Session: Industry-led challenges 

                                    Speakers: Al Yuen (Lumentum), Frantz Saintellemy (LeddarTech), Aaron Zilke        
              (Rockley Photonics), Peter Zampardi (Qorvo) 

10:15 - 10:45            Challenges discussion/Networking break 

10:45 - 11:30            Startup Panel: How startups work in the CS industry? 

                                    Speakers: Mary Hibbs-Brenner (Vixar), James Foresi (TriLumina), Michael Lebby    
                         (Lightwave Logic), Christopher Rauh (NewEdge Signal Solutions) 

11:30 - 12:25            CoSynergy challenges: Explore challenges in a collaborative way 

12:25 - 12:45            CoSynergy presentations: Fast-paced pitches showcasing tech in the CS industry  

12:45 - 13:15            Lunch Break & Networking  

13:15 - 13:30            Closing remarks by CoInnovateCS 2019 Chair, David Cheskis (IQE plc) 

Friday May 3, 2019

18:00 - 20:00           Evening Reception with Networking buffet 
   Welcome by CoInnovateCS 2019 Chair, David Cheskis (IQE plc)    
                         Student presentation 
   Market Overview presentation by Yole Développement 
    Introduction to the world’s first Compound Semiconductor Cluster  
   by Cardiff City Region Deal and Welsh Government

CoInnovateCS Agenda 

Thursday May 2, 2019



     CoInnovateCS                                            #HowDoYouInnovate4

By David Cheskis, IQE plc 

After decades lurking in the shadows of silicon, the 
Compound Semiconductor (CS) industry is at a clear 
inflection point as the key enabler behind next 
generation technology applications from sensors to 5G 
connectivity and from driverless vehicles to healthcare, 
defence and security. Working alongside long-
established silicon power-houses, the compound 
semiconductor industry is set to unleash a new world of 
applications that need the power, speed and optical 
performance offered by advanced semiconductor 
materials. Much has changed in the industry over the 
last fifty years. Gone are the large corporate research 
departments that fuelled innovations behind the digital 
revolution of the 20th century isolated in silos. 
Collaboration is the name of the game for 21st century 
technological innovation. This new wave of innovation 
driven by semiconductor technologies is already 
seeing a move from the silos of vertical integration at 
the system-level to disruption in compound 
semiconductors. These new applications benefit from 
collaboration across a variety of technology capabilities 
and throughout multiple supply chains. Whilst some 
notable system providers of today seek to increase 
their competitiveness and protect their IP through 
building in-house capabilities in chip-level 
development, there have been a number of interesting 
new entrants, acquisitions and top-level hires. As these 
new capabilities grow, they are beginning to reach into 
the compound semiconductor space that is becoming 
increasingly critical to overall system 
performance. Some are calling this phase the third 
wave of silicon development, driven mainly by the 
unprecedented data demand; data and connectivity in 
today’s world have the power to catapult organisations 
ahead of competitors by offering differentiated 
additional value to customers, as well as mastering 
trends that impact all areas of operations and business 
units. The technology mega-trends that underpin the 

race towards the top of the “value-through-data” food-
chain are those that enable smart and connected  
systems, namely AI and data science, wireless and 5G 
connectivity, high-speed optical interconnects for 
managing communications systems and data-centre 
bottlenecks and sensing (including LiDAR and 3D 
sensing) to build “awareness” for IoT solutions, 
autonomous systems and robotics.  
Whilst much attention is focused on systems, the grand 
challenges are no longer in software alone, but also in 
hardware development. This means that the industry 
leaders are naturally looking to keep further 
development in-house. As we have seen in the past, 
and is evident today, the powerhouses will invest in 
building capabilities that will give them a competitive 
advantage. Turning our attention to compound 
semiconductors, the picture is somewhat different and 
those who believe they can build in-house expertise 
are perhaps in for a bumpy ride. The complexities of 
the epitaxial growth and fabrications processes, and 
the material-process interactions, should not be 
underestimated, not to mention the cost of ownership. 
Technology leadership in the CS industry is driven not 
only by expertise and top-class facilities delivering 
ground-breaking research and manufacturing, but 
equally by organisations and institutes collaborating 
across supply chains to bring novel technologies to 
market faster.  
Closer collaboration has clear advantages for product 
manufacturers; device performance can be tuned all 
the way down to the materials level for enhanced 
system performance, higher efficiencies, larger scale 
and lower costs.Collaboration between system-level 
companies and the compound semiconductor 
manufacturers provides the framework for the 
development efforts needed to bring differentiated 
products to market quickly. With this collaborative 
environment, R&D is much more likely to succeed 
because it is based on what the market says it needs. 

Collaborative Innovation is key to unlocking  
next generation technologies

https://www.iqep.com
https://www.iqep.com
https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd


Rockley’s technology platform was developed with a total focus on high volume manufacture of
highly integrated optical/electronic devices for ultra-high performance applications. Rockley’s large
waveguide photonics platform consists of blocks which offer multiple benefits over conventional
solutions. These benefits include higher density waveguide circuits and complex system integration,
better manufacturing tolerance, superior optical power handling, and more efficient interfaces from
the photonics IC to the outside world – application specific optimized.
Rockley Photonics’ technology simplifies the manufacturing, assembly, test and validation process
while optimizing the power, size and cost of the complex optical system.

Examples of existing devices and capabilities from Rockley’s portfolio are shown below:

The Integrated Optics Company

Lasers
Rockley lasers offer multi-channel, extremely narrow 
line width, tunability with good power efficiency and 
massive optical bandwidth. The waveguide platform 
allows efficient wafer-scale integration of laser-
devices.

Interface Electronics
Rockley has the expertise in defining and delivering 
efficient and high-performance analog and 
mixed-signal ASIC blocks together with application 
specific output interface to customers’ need for 
digital data analysis.

Complex Optical Signal Processing
Low loss, polarization maintaining optical signal 
processing, high resolution beam shaping and 
scanning.

Wafer Scale Processing
The silicon photonics platform enables high 
throughput wafer-scale processing of monolithic and 
multi-die structures including options for 
chip-on-wafer integration.

Modulators & Detectors
Rockley has developed various types of optical 
modulators and detectors that are ultra-compact, 
power efficient and high speed and capable of 
handling broad range of wavelengths.

Free-Space Optics
The Rockley platform allows for efficient light 
coupling from free space into and out of the 
photonics circuits, with either edge or perpendicular 
coupling. This feature enables a broad range of 3D 
consumer-sensing applications.

Fiber Optic Coupling
Where needed, the photonic IC contains on-chip 
embedded ultra-efficient interfaces to the optical 
fibers. These interfaces allow the fiber to be 
attached directly to the photonic IC without need for 
costly active alignment.

Photonic Integrated Circuits
The Rockley development platform enables 
integration of light sources, active devices, passive 
devices and optical coupling elements into a single 
silicon device.

For more information please contact us: contact@rockleyphotonics.com
or visit our website: www.rockleyphotonics.com

© 2019 Rockley Photonics Ltd.  All rights reserved.
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New Technologies are Required to Address the 
Needs of the Rapidly-Evolving Wireless Industry

By Christopher Rauh, NewEdge 
Signal Solutions 
 
The wireless industry has always been ripe with 
technology innovation but it is even more critical today 
with the many changes occurring worldwide. This includes 
the ongoing development of 5G networks and the 
increasingly sophisticated needs for mission-critical 
communications in markets such as defense and public 
safety. Here is a look at some new technologies that will 
be required to power the next generation of wireless 
communications. 

Multi-Mode Remote Radio Units  
With the advent of 5G, established markets will require a 
smooth migration from 4G in the sub 6GHz frequencies as 
carriers worldwide continue to update their infrastructure 
to support faster networks. 5G wireless infrastructure 
equipment will also be required to support both wide 
area cellular traffic and narrow band IoT traffic in the same 
system. Massive MIMO systems will need to go through a 
weight reduction process to achieve mass market 
acceptance.   
Additionally, developing markets will require equipment 
that integrates both 2G and 4G technologies. Operators 
need flexibility to simultaneously provide both 2G and 4G 
services that allow users to seamlessly move between 
them as data demand 
and needs dictate—
without reducing 
network coverage or 
access. 
In all of the situations 
above, there are multiple 
modes/frequencies to 
be accommodated and 
the edge of the network 
has to become more 
agile. This will fuel the 
demand for multi-mode 
remote radio units. 

  

More Power Efficient Amplifiers and Tunable Filters for 
Mission-Critical Communications  
  
Key components such as amplifiers and filters must 
become more power efficient to support mission-critical 
communications in the highly contested RF environments 
often found in defense and public safety applications. 
One of the primary reasons for this is that the connected 
battlefield is driving size requirements down and 
operational life up. For example, software-defined radios, 
highly adaptable spectrum-surveillance, and electronic-
warfare modules for advanced military and public safety 
systems all require smaller form factors, lower power 
consumption and higher power handling to perform in 
the constantly-changing RF environment. As a result, there 
is a growing need to incorporate frequency-agility in next-
generation transceiver architectures.  

Additionally, as these sophisticated radio technologies 
advance and RF spectrum becomes increasingly 
crowded, the need for power-efficient tunable filters for 
co-site interference mitigation is growing. This allows 
critical communications to occur in an environment where 
failure is not an option.  

It is an exciting time to be in the wireless industry as 
technology continues to become more powerful and 
innovative. I look forward to what’s next!

https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://www.newedges2.com
https://www.newedges2.com
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By Brian Wong, TriLumina 
LiDAR technology has gained considerable ground as a 
viable approach for many applications—interiors and 
exteriors of automobiles, autonomous vehicles, and 
drones. However, five challenges stand in the way of 
advancing conventional LiDAR architectures for use on a 
mass scale. 

 
TriLumina’s 600 W Illumination Module for Long Range Solid State Flash 

LiDAR Systems 

1. Size 

Many of the existing LiDAR systems are bulky rotating 
units highly visible on the roof of a car. While there are 
some smaller implementations of rotating LiDAR units 
that broaden applications in automobiles by allowing 
multiple units to be embedded into various areas of the 
car, these units are still too big, or have traded size for 
performance (resolution and range). Continuing to 
compress complex rotating machinery into smaller 
packages or using technologies and components that 
cannot be further scaled in cost or meet automotive 
Grade 1 qualification requirements will yield diminishing 
returns, calling for a fundamental change in technology. 

2. Cost 

LiDAR demonstrations often generate enthusiasm in 
customers who unfortunately find later that the winning 
features of demo models depend on expensive, over-
specified components that will not be able to meet 
automotive grade qualification. Some of the major cost 
drivers have been alignment of the lasers to the optics, 
achieving enough output power to meet range 
requirements while using laser and sensor technologies 
that are inherently very expensive, and employing a 
method to have laser beams cover the required field of 
view. Many of the technologies used in LiDARs deployed 
in trials today will not be able to be reduced in cost for 
mass market adoption. Despite claims that increased 

production will drive down costs, higher volumes and 
design improvements won’t be enough without 
significant design revisions. 

3. Reliability 

Most of today’s LiDAR systems are mechanical, or Micro-
Electro-Mechanical Systems (MEMS) based, with all the 
disadvantages of moving parts, including limited 
reliability. These products require careful calibration and 
are expensive to manufacture. Because most aren’t 
qualified to operate over the automotive Grade 1 
temperature range (-40°C to +125°C), they have high 
failure rates under thermal stress. The clear answer is to 
replace the moving parts with a solid-state alternative 
with each component able to meet Grade 1 temperature 
and qualification. However, even solid-state technologies 
such as Lasers have a way to go — there are very few 
lasers today that meet Grade 1 automotive requirements. 

 4. Range 

Contemporary LiDAR systems have demonstrated 
operation over relatively long distances, but a widely-
held assumption is that this level of performance is only 
possible with 1,550-nm scanning lasers. This technology 
does deliver excellent range, but at a very high price, due 
to both the high power 1550-nm lasers as well as the 
sensors. Inexpensive flash laser technologies with 
comparable range and attractive cost already exist.   

5. Eye Safety 

Typically, 1,550-nanometer light has long been 
considered the sweet spot for eye safety. It is indeed a 
safer solution than other laser types that penetrate they 
eye to the retina. However, the dominance of high-cost 
1,500-nm DPSS, diode pumped fiber lasers or DFB with 
EDFA lasers is being challenged by new device 
technologies that make shorter wavelengths safe while 
achieving long range, such as low cost VCSEL 
technology.  When these VCSELs are combined into an 
array, it creates a distributed source with very high output 
power to achieve the long range, but at a very low 
average power and with distributed point sources which 
do not damage the retina.  As an example, TriLumina has 
developed eye-safe, flip-chip 940nm pulsed VCSEL 
arrays with 600W peak optical power enabling over 
250m range, with low duty cycles where average optical 
power is only half a watt.

The Five Major Challenges Facing Today’s Automotive 
LiDAR Systems

https://www.trilumina.com
https://www.trilumina.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://coinnovatecs.com


     CoInnovateCS                                           #HowDoYouInnovate8

AARON ZILKIE 
ROCKLEY PHOTONICS 

Vice President,  
Research & Development

AL YUEN 
LUMENTUM 

R&D VCSEL Design Team 

Aaron Zilkie is Co-founder and 
VP of R&D Photonics at Rockley 
Photonics.  At Rockley Photonics 

he currently leads silicon 
photonics R&D developing next 
next-generation products and 

solutions for the company.  
Aaron has 15 years of 

experience in research and 
development, IP development, 
and product development in 

optical datacom, optical 
communications, and photonics. 
He has over 20 granted patents 

and patent applications, has 
authored or co-authored 

multiple journal articles in the 
field of photonics, and has 

presented at numerous 
international photonics and 

optical communications 
conferences. Aaron holds a 

Ph.D. in Electrical Engineering 
(Photonics) from the University 
of Toronto, Ontario, Canada. 

Al Yuen heads up one of the 
VCSEL design teams at 

Lumentum.  He has been 
involved in many aspects of the 
III-V compound semiconductor 

field from start-up (Alvesta), 
medium sized companies 

(Coherent, Emcore), to large 
corporations (HP OCD, HP Labs).  

Al was part of the teams that 
created the first active optical 

cable (AOC) and the flex-circuit-
based parallel optical module 

for data center optical 
interconnection.  He graduated 
from UC Berkeley in EECS and 

received his PhD from UC Santa 
Barbara. 

CHRISTOPHER RAUH 
NEWEDGE SIGNAL SOLUTIONS 

VP, Business Development 
 & Strategy

Chris Rauh has over 25 years 
experience in the wireless 

industry. Chris has developed 
business for chips and systems 

leveraging a broad range of 
technologies including 

baseband and mixed signal 
analog silicon, Gallium Nitride 
(GaN) Power and RF devices, 
power management devices 
and embedded software and 
systems. At TI, he was able to 
create two unique businesses 

that would grow to greater than 
$500M in annual sales. Chris 

brought to NewEdge the unique 
knowledge of RF Devices, 

Envelope Tracking Modulators 
and Digital Pre-Distortion 

technologies that formed a 
large piece of the NewEdge 
vision. Prior to NewEdge, he 

held a range of senior 
management positions at 

Nitronex (VP Sales & Marketing), 
Nujira (Director of US Business 

Development) and Texas 
Instruments (Co-Founder 

Wireless Infrastructure Business 
Unit & Global Account 

Manager).

https://www.newedges2.com
https://www.lumentum.com/en
https://rockleyphotonics.com
https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://www.newedges2.com
https://rockleyphotonics.com
https://www.lumentum.com/en
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FRANTZ SAINTELLEMY 
LEDDARTECH 

President & COO

ERIC HIGHAM 
STRATEGY ANALYTICS 

 Director  

Engineer, innovator and 
internationally recognized 

expert in advanced 
technologies, Mr. Saintellemy 

has over 21 years of experience 
in the electronics and 

automotive sector. A dedicated 
entrepreneur and philanthropist, 
he is also Co-founder of Groupe 

3737, an incubator and 
innovation center that houses 
more than 30 companies and 
start-ups. Frantz Saintellemy 

joined LeddarTech in 
September 2017, having 

previously served as VP and 
General Manager of the 

Automotive and Industrial 
Division of Integrated Device 

Technology. Prior to IDT, he was 
President and Executive VP of 
Global Sales and Marketing at 

ZMDI AG. Prior to ZMDI, Mr. 
Saintellemy was CTO and 
Corporate VP of Technical 
Marketing and Advanced 

Engineering Group at Future 
Electronics. 

DAVID CHESKIS  
IQE 

 VP Strategic Marketing  

David Cheskis serves as Vice 
President of Strategic at IQE, 

responsible for epitaxial 
products across all of IQE 

business units that are focused 
on addressing communications, 
connectivity and interactivity. Dr. 
Cheskis started the world’s first 

6-inch GaAs VCSEL wafer 
foundry at ANADIGICS 

(subsequently acquired by II-VI 
Inc.) and is an expert in 

semiconductor, optoelectronics 
and communications 

technologies, products and 
markets. Dr. Cheskis earned M.S. 
and Ph.D. degrees in Electrical 

Engineering from the University 
of California, San Diego. 

As Director for the Advanced 
Semiconductor Applications 

Service, Eric Higham provides 
analysis of the dynamics and 

trends for processes, 
technologies and components 

in wired and wireless 
communications markets. Prior 

to joining Strategy Analytics, Eric 
worked in a variety of 
engineering, business 

development and marketing 
roles for Raytheon, Micro-

Dynamics and M/A-COM. Eric 
was most recently President and 
founder of Spectrum Business 

Development, where he 
developed market and product 
research for a variety of market 

applications. Eric holds an MSEE 
degree from Northeastern 

University in Boston, MA and a 
BSEE degree from Cornell 

University in Ithaca, NY. 

https://leddartech.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://coinnovatecs.com
https://leddartech.com
https://www.strategyanalytics.com
http://www.iqep.com
http://www.iqep.com
https://www.strategyanalytics.com


 MICHAEL LEBBY 
LIGHTWAVE LOGIC  

CEO

Michael S. Lebby is an 
entrepreneur and intrapreneur 
in the fields of optoelectronics/

photonics electronics and 
semiconductors. He holds over 
450 issued international patents 

in photonics and electronics, 
that have been derived from 

over 200 issued USPTO utility 
patents. He has been cited by 
the USPTO to be in the most 

prolific 75 inventors in USA from 
1988-1997. Dr. Lebby worked at 
AT&T Bell Labs (1985-1989) in 

photonics, and co-invented the 
first oxide VCSEL diode laser at 
Motorola in the 1990s (which is 

now used in laser mice, 3D 
sensing/FaceID in mobile 

phones, optical interconnects). 
From 2005-2010 he led the USA 

trade association in 
optoelectronics and 

represented optoelectronics 
industry on Capitol Hill.  He has 

run technical start-ups and 
currently is CEO of Lightwave 

Logic. He is currently a technical 
expert to the European 

Commission, a Fellow member 
of IEEE and OSA.
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JAMES FORESI 
TRILUMINA CORPORATION 

Vice President of  
Product Development 

Dr. James Foresi joined 
TriLumina Corporation as Vice 

President of Product 
Development in 2017 and is 

responsible for taking 
TriLumina’s advanced 

illumination products for 3D 
sensing systems from prototype 

to production. Before joining 
TriLumina, Dr. Foresi was the 

Vice President of Engineering at 
Suncore Photovoltaics where 

developed Concentrating 
Photovoltaic systems, resulting 
in the largest deployment of 

these systems worldwide.  Prior 
to this, Dr. Foresi developed 

integrated optical products for 
telecommunication systems as 

Vice President of Engineering at 
Clarendon Photonics – a venture 

backed start-up.  Dr. Foresi 
received his PhD in Material 

Science from the Massachusetts 
Institute of Technology in 1997. 

MARY HIBBS-BRENNER 
VIXAR 
CEO

Dr Mary Hibbs-Brenner is 
currently the CEO of Vixar.  

Along with Dr. Klein Johnson, 
Mary co-founded Vixar in 2005 
and oversaw its sale to Osram 
last year.  Previously Mary held 

business development, technical 
management, and research 

positions at Honeywell. She was 
responsible for initiating the 

Honeywell’s VCSEL activity and 
directed R&D within that 

business, until it was sold to 
Finisar. 

Dr. Hibbs-Brenner has an MBA 
from the University of 

Minnesota, a Ph.D. in Materials 
Science from Stanford 

University, and a B.A. from 
Carleton College. She spent two 

years doing post-doctoral 
research at the University of 

Linköping in Sweden.

https://lightwavelogic.com
http://vixarinc.com
https://www.trilumina.com
https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://www.trilumina.com
https://lightwavelogic.com
http://vixarinc.com
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NANCY RANXING LI, Ph.D. 
VERIZON 

Product Manager

Nancy is the Manager of Edge 
Computing Commercialization 
at Verizon. She is leading the 
commercialization strategy of 

new products leveraging 5G and 
Edge Computing. She led a 
team of 30 engineers and 

designers to launch one of the 
first smart cities products to 
reduce traffic fatalities and 

serious injuries. It was awarded 
as Boston Mayor’s Best Practice 

in 2017. The product was 
deployed in about 10 leading 

cities in the US. Prior to Verizon, 
she was the architect of a $250M 

project to design control 
systems to prevent oil spills in 
the Gulf of Mexico. She got a 
Ph.D. in Materials Science and 

Engineering from Boston 
University at the age of 24 with 
14 publications and 1 patent. 

She also received a Certificate in 
Systems Design and 

Management from MIT Sloan 
School of Management.

PETER ZAMPARDI 
QORVO 

Senior Member of Technical Staff II 
Corporate Advanced Development

Pete Zampardi, B.E. Stevens 
Tech (1986), M.S. Caltech 

(1988), and PhD UCLA (1997) is 
a SMTS in Corporate Advanced 

Development at Qorvo.  
Current responsibilities include 
interfacing between design and 
technology development teams 

for modeling, technology 
development and 

characterization, and PDKs. 
From 1986-1990 he worked on 
optics, investigating material for 
visible light emitters, modeling 
and testing optical gyroscopes, 
and developing/characterizing 
optical filters.  From 1990-1998 

he focused on high-speed 
device, high-speed circuit 

development, characterization, 
and modeling in various 

technologies (HBT, HEMT, RTD).  
In 1999, he was the technical 
lead for SiGe RF models for 

AMS Foundry at IBM, 
Burlington. From 2000-2012, he 

led the device design, 
modeling, and characterization 

of SWKS Newbury Park 
technologies:  from epi-design 

to circuit design support.

 VINCENT ZENG  
FACEBOOK 

Manufacturing/Supplier Quality 
Engineer

Vincent Zeng is a manufacturing 
quality engineer for optics at 

Facebook, where he focuses the 
optical product managements 

from qualification to 
deployments for Facebook’s 

data centres. Prior to Facebook, 
Vincent Zeng was the Sr Quality 
Customer Manager at Brocade 

for optics and network 
equipment. He started his optic 

carrier at JDSU where he 
produced the first Telcordia 

Qualified AWG product. 
Additional to that, he also spent 

couple of years at 
semiconductor inspection 
equipment company-KLA 

Tencor. Vincent holds a doctoral 
degree in optical physics from 

Nankai University and post-
doctoral from Max-Planck 

Institute. 

https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://coinnovatecs.com
http://Verizon.com
https://www.qorvo.com
http://www.facebook.com
https://www.qorvo.com
http://www.facebook.com
http://Verizon.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://coinnovatecs.com


www.skywatertechnology.com 

FAB CAPABILITIES
•  200mm process equipment
• 80k ft2 cleanroom
• Class 10+ SMIF
• Onsite wafer probe
• 86k ML/week capacity

TECHNOLOGIES
• Mixed-Signal
• ROICs
• Rad-Hard
• Photonics
• MEMS
• Superconducting ICs
• Carbon Nanotubes
• Compound Semiconductors

Solely U.S-Owned Pure-Play Foundry   |    DMEA Cat 1A Trusted Supplier

An Edge for Innovators
Streamlining commercialization of advanced technologies with  

innovation engineering and volume manufacturing services
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Challenge 1: Wall-plug efficiency Wall-plug 
efficiency (WPE) simply equals the ratio of the light 
output power to total input electrical power. It 
dominates any discussion of future capabilities, 
because despite whatever technological path the 
industry chooses to embrace, greater performance 
and functionality from one’s mobile phone inevitably 
requires proportionally more output power that 
shortens battery life.  

Challenge 2: Reducing area First generation VCSEL 
diode arrays had an emitter spacing of some 20 to 
30 μm with a typical emitter optical aperture of 
around 10 μm diameter. For structured-light and 
active-stereo applications, the pulse duration is 
typically greater than 1 ms, 
w h i c h a p p r o a c h e s t h e 
thermal time constant of a 
VCSEL array—the duration at 
which the temperature rise 
saturates after change to the 
laser ’s operat ing point. 
W i d e r e m i t t e r s p a c i n g 
mitigates thermal crosstalk 
and improves WPE. Designs 
for indirect ToF also suffer 
from thermal crosstalk, as the 
burst duration is also on the 
order of 1 ms and the duty 
factor of the burst may be as 
high as 50 percent. These 
c o n s i d e r a t i o n s m a t t e r , 
because improving resolution and shrinking 
dies to reduce cost inevitably requires 

reducing the emitter spacing and, once again, 
improving WPE.  

Challenge 3: Speed This last challenge relates to 
longer-range, ToF applications in particular—and to 
the output modulation speed bandwidth, which 
determines the depth resolution of these systems. 
VCSELs (or EELs) for these applications are 
modulated on-off at peak current and at frequencies 
greater than 100 MHz. Good pulse-edge resolution 
calls for a rise/fall time in the optical pulse of less 
than 0.3 ns—not a problem for VCSEL emitters in data 
communications, which operate at low currents. But 
present-day ToF designs require a few watts of 
power, or up to 3 amps of drive current.

VCSEL Challenges in 3D sensing technology

Table showing the pros and cons of the various 3DS laser chip 
technologies (VCSEL, DFB, FP).  

Courtesy of OPTICS & PHOTONICS NEWS FEBRUARY 2019

By Al Yuen, Lumentum

The following is an excerpt from an OPTICS & PHOTONICS NEWS FEBRUARY 2019 article by Jay Skidmore, VP 
of R&D Lumentum Inc. These are challenges faced by 3DS VCSEL designers for future applications in 
cellphones, automotive, and security.

https://www.lumentum.com
https://www.lumentum.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://coinnovatecs.com
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Si photonics reached its tipping point!

MARKET FOCUSED 

CoInnovateCS focuses on exciting markets that will shape 
communications and connectivity over the next decade

Si Photonics/Datacentre Automotive/LiDAR 3D Sensing5G Wireless

By Yole Développement
Si photonics technology has reached its tipping point with 
transceiver volume-shipping via two major players, Luxtera/
Cisco and Intel and a maturing supply chain. We see new 
startups and an increasing number of products reaching the 
market, mostly for 100G but also embedded 200G and soon 
for 400G.  

In 2018, Si-photonics based transceivers was a $450M 
market. By 2024, Si photonics-based transceivers will be a 
$4B market! 

Silicon photonics attract strong interest, especially for data 
center interconnects (DCI) applications: for short reach, metro and log haul/sub-sea interconnects. Interest is fueled 
mainly by GAFAM due to several advantages: low cost, higher integration, more embedded functionalities, higher 
interconnect density, lower power consumption, and better reliability compared to legacy optics. New applications are 
foreseen such as sensors in the future.…. More information about the Si photonics industry on i-micronews.com 

http://www.yole.fr
https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
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The LiDAR market is on track for fast growth, 
driven by robotic vehicles 

LiDAR adoption is on track and other carmakers have 
announced or are expected to integrate this technology 
in future vehicles. BMW has partnered with Innoviz to 
integrate a MEMS-based LiDAR by 2021, showing the 
development of solid state technology that will 
increasingly replace mechanical scanning technology. 
Regarding robotic vehicles, Waymo is not alone, as Baidu, 
Uber, Lyft and others are also emerging big players. As 
they are progressing rapidly, the total number of robotic 
vehicles is expected to reach 44,000 units by 2021.  

According to the LiDAR for Automotive and Industrial 
Applications report, performed by Yole Développement 

(Yole), the total LiDAR market was worth $1.3B in 2018 and is expected to reach $6B by 2024. Automotive applications 
should represent 70% of the total market. 

Robotic vehicles are using multiple LiDARs to map the surroundings of the vehicle. The adoption of LiDAR appears 
necessary for a high level of redundancy between sensors to ensure the safety of its passengers. Regarding ADAS level 3 
vehicles, which is where the automated system become able to monitor the environment, carmakers require triple 
redundancy between sensors. They are therefore working on integrating cameras, radars and LiDAR(s), but this 
integration takes time and is highly challenging. The 
place of LiDAR and the amount of data collected by 
these sensors that needs to be analysed by the 
computing unit are among the main challenges. 

At the same time, other sensors are improving. The 
resolution of cameras is progressing as well as the 
associated image processing. Recent developments of 
radars have increased the vertical field of view and 
further developments of 4D radars will include imaging 
capability. Infrared sensors based on microbolometers 
could also be used for the redundancy carmakers want. 
Compared to LiDAR, the cost of these sensors is not so 
high, about $500 at first and then decreasing rapidly. 
This gives an opportunity for these sensors to be used 
instead of LiDARs… More information about the LiDAR market on i-micronews.com

By Yole Développement

http://www.yole.fr
http://www.yole.fr
http://i-micronews.com
http://i-micronews.com
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5G enables new business opportunities to the RF 
front-end industry

The mobile handset RF front-end market, along with the WiFi connectivity sector, is expected to reach $35.2B in 2023 at 
a CAGR of 14%, according to Yole Développement (Yole). LTE evolution clearly is the first growth wave, but most of the 
market opportunities in the mid-term will come from 5G NSA radio, which became prevalent in late December 2017. 

The need for dual connectivity (i.e. the 5G new radio 
(NR) band attachment to the LTE) implies evolution 
on RF frontend architecture and additional 
components. 

Not all components will exhibit equal market growth. 
Filters, which represent the RF front-end industry’s 
biggest market segment, will almost triple from 2017 
– 2023. As an example, the LNA market is expected 
to grow at a 16% CAGR with the implementation of 
the diversity module, along with integration in power 
amplifier modules for handsets. The switch market 
will enjoy the same growth due to the addition of a 
new RF path with 4×4 MIMO implementation, which 
will lead to more diversity switch needs. The antenna 

tuner market is also expected to record significant growth with 4X4 MIMO technology’s penetration. 

But complexity for the RF front-end should be expected too… Therefore, LTE evolution has led to complex architecture 
in today’s mobile phones, mostly due to carrier aggregation. Meanwhile, RF’s board area and available antenna space 
have been reduced, leading to a densification trend with more handset OEMs adopting power amplifier modules and 
implementing new technics, i.e. antenna-sharing between LTE and WiFi. In the low frequency band, the inclusion of the 
600 MHz band (for which T-Mobile recently acquired licenses) will pose new challenges for low-band antenna design 
and antenna tuners. 

5G will add even more complexity, with new radio bands released in ultra-high frequencies (N77, N78, N79). This first 
field is being addressed by Skyworks and Qorvo via a new product release, as explained in this flyer’s first section. Band 
re-farming (early bands are N41, N71, N28, N66, with more to come) with dual connectivity will also contribute to 
increasing constraint for the front-end. More densification in front-end modules will be required to enable new band 
integration, which is the approach followed by Broadcom with its innovative mid/high band module. 
Another new 5G requirement will be 4×4 MIMO implementation, which will turn from a “nice to have” luxury on LTE 
high-end mobile phones to a “must-have” for every 5G handset. This will add a significant amount of RF streams in the 
handset, and combined with carrier aggregation requirements will lead to more complex specifications for antenna 
tuners and multiplexers… More information about the RF front-end market on i-micronews.com

By Yole Développement

https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
http://www.yole.fr
http://i-micronews.com
http://www.yole.fr
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https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
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The iPhone X initiated a trend. What happens next?

By Yole Développement

With the introduction of the iPhone X in September 2017, Apple set the standard for technology and use-case for 3D 
sensing in consumer. Apple contrived a complex assembly of camera modules and light sources using structured light 
principles, along with an innovative NIR global shutter image sensor from STMicroelectronics. From our initial depiction 
of the market in March 2017, the main gap is in illumination ASP, which is greater than expected. High expenses in dot 
and flood illumination VCSELs from Lumentum, along with the dot illuminator optical assembly from ams, are the 

biggest technology surprises powering 
Apple’s $1,000 smartphone. 

In its 3D imaging & sensing report, Yole 
Développement (Yole) expects the global 3D 
imaging & sensing market to expand from 
$2.1B in 2017 to $18.5B in 2023, at a 44% 
CAGR. Along with consumer, automotive, 
industrial, and other high-end markets will 
also experience a double-digit growth 
pattern. 

So what’s next? In the consumer world, 
smartphone players are now quickly revising 
their own 3D sensing strategy. Oppo made 
the first announcement beginning of the year 

with Orbeec, while Xiaomi released the Mi 8 explorer edition with Mantis as a technology partner. We expect Huawei to 
release its own solution soon, probably partnering with ams and Sunny Optical. 3D-enabled smartphones started off in-
line with our previous forecast, which was conservative due to the solution’s high cost. 

In fact, players like Himax are currently paying the price for a lower-performance offering and are struggling to get 
design-ins beyond AR/VR headsets for Microsoft. 

Once the alternative supply chains for Android smartphones are in place, the adoption/attachment rate should 
accelerate and move from 13.5% in 2018 to 55% in 2023. The attachment on the phone’s rear (world) face remains a key 
question, as AR/VR has yet to show proven sales momentum. Yole nevertheless forecasts an emergence of rear 3D 
camera, though with limited penetration. Other notable next steps should include expansion into other consumer 
devices, and in automotive. In particular, consumer robotics should highly benefit. The high-end markets, i.e. medical, 
industrial, and scientific, are already well-accustomed to the modality and will accelerate adoption…. More information 
about the 3D sensing industry on i-micronews.com 

https://twitter.com/search?q=%23howdoyouinnovate&src=typd
https://coinnovatecs.com
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Quality challenges data center PIC ascendency

By Vincent Zeng, Facebook 

Extracted from PIC Magazine (www.picmagazine.net)  

Worldwide demands for faster, secure data 
transmittal have led to significant data centre 
investments by major services providers. While 
photonic integrated circuits (PICs) play important 
roles in plans for ever increasing speed and 
bandwidth, quality remains a challenge that end 
users and manufacturers alike must address.  

The transition to advanced PIC-based 100G devices 
has not been without challenges.  

Facebook has reported high levels of rejected 
devices compared to prior generations of optical 
devices and what are described as ‘DOA’ products—
devices that are essentially Dead on Arrival because 
they fail within two months of commencing 
operation. Most of these devices are direct 
modulated laser (DML) devices and are caused by 
the in-sufficient screening conditions. Tighter quality 
controls, process automation and more openness to 
sharing production techniques will not only speed 
the transition to next-generation PIC solutions, but 
are important to PICs realizing their potential in data 
center applications. 

The latest PIC-based solutions have experienced 
unusually elevated level of rejects from the 
beginning of large deployments of the products. 
This is due to several functionality and process 
control issues stemming in part from the fact that the 
relatively new photonics integration industry is still 
striving to attain the levels of quality control and 
automation that other semiconductor manufacturers 
have adopted as standard operating procedures 
(SOP). Photonic integrated circuits are striving to 
grow beyond their ‘lab-to-fab’ roots.  

While the overall semiconductor industry has honed 
and refined its process control, automation and 
testing environments based upon five decades’ 
experience, the processes required to consistently 
manufacture high quality photonic integrated 
circuits with high yield are in comparison just getting 
off the ground. The photonics devices normally 
require unique packaging; new PICs offer 
standardized process and preserves die-level 
performance while simultaneously providing 
necessary fiber and intra-center system connectivity. 
In some cases, manufacturers are integrating optics 
and electronics. Adding to the challenge is the need 
to integrate lasers (typically indium phosphide-
based) into a different material system for IC (silicon-
based material) while managing RF issues as well as 
providing important optical coupling alignment. 

 Many of the product failures that have been 
observed are attributable to manufacturing process 
issues and variability between manufacturers, the 
majority of issues are laser-related failures, with 
some PCBA or receiver related failures, and a small 
amount of miscellaneous issues. 

During these (past) three years’ actual deployment 
of the 100G CWDM4 optics at our data centers, we 
identified almost all failures directly coming from 
laser related (laser die or TOSA) and the rest comes 
from module level handling, even if the overall 
module performance meets our expectation. We 
also identified all these failures come from what we 
call DOAs-- dead on arrival-- meaning they fail within 
two months after power-on. After failure analysis of 
those defects, we identified the process (excursions) 
at the factory were root causes. Those include 
electronic discharge events to the ICs and laser dies 
as products are handled during the packaging 
process, optical handling contaminations to key 
optical components and the improper process 
(excursions) without solid test steps.

https://coinnovatecs.com
https://twitter.com/search?q=%23howdoyouinnovate&src=typd
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http://www.picmagazine.net
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Also, we are facing tremendous challenges in 
process control to avoid the infant mortality failures 
from factory both on the wafer level and module 
level. We believe high activation energy related 
failures mainly come from wafer and laser process 
issues and low activation energy related failures 
mainly come from the optical package. To find the 
proper screening process at wafer level and 
module level indeed is still a challenge for the 
photonic industry. Without consistent processes in 
place, it is even harder to develop a solid screening 
process. 

To better understand the issues surrounding the 
ways that new PIC devices are introduced into data 
center operations, it is best to consider three major 
categories of pluggable transceivers: wafer level, 
component forming and module forming. 

With current InP wafer fabrication processes, the 
conventional yield management tool has not been 
widely used. The defect control for each step has 
not been a standard (adhered to) across different 
suppliers/vendors. Post Burn-In process (steps) are 
widely used, instead of during the different 
fabrication process. For the wafer level, PICs should 
follow the IC industry’s yield management 
standards. We need to define the quantitative 
criteria for the defects and contaminations for each 
fabrication process: the defect kind, the defect size, 
the location of the defect, and the critical dimension 
control. In short, in-situ wafer level tests (need to) 
be fully characterized before this wafer moves to its 
next process step. To achieve that goal, the proper 
equipment will be needed. Additionally, IC industry 
standards need to be applied; PIC designers will 
need to pay attention to the optical performance in 
time control such as the refractive index control 
during fabrication. 

Based on the defective devices that Facebook 
quality engineers have observed, PIC 
manufacturers could benefit from more and better 
characterization on the wafer level to avoid 
significant discrepancies between the performance 

of a device at wafer level as unpackaged die, and at 
the module level once the device has been 
packaged. Quality managers see variabilities that 
often tie back to packaging or handling issues 
focused on three main areas: varying materials used 
in devices that react differently to environmental 
conditions that still need to keep performance and 
reliability high; optical coupling including V-groove 
arrays are experiencing alignment issues especially 
at multiple fiber connection points; and the 
sensitivity of optical components to stress and 
indirect refractive index. Device reliability is 
ultimately impacted through these potential fault 
points. 

We believe ultimately that consistent process 
control realized (through) less human contact with 
components and more automation will reduce 
process related failures. This requirement will be 
applied to the wafer level process as well as the 
photonic package level. 

Despite the challenges being experienced as 
photonic integrated circuits (PICs) enter data center 
operations, the benefits of the PIC revolution such 
as reduced complexity, size and lower power 
consumption are greatly needed in data centers 
and along other infrastructure nexus points.  

Volume demand is really the driving force for PIC, 
currently and for the foreseeable future. Big data 
centers will continue to play as the main force. The 
demands of Big Data are pushing this process; PIC 
manufacturers will respond to focus on their 
process development from the wafer level and 
prepare for another huge wave to come. The PIC 
era will arrive with denser optical electrical 
integration and more application and usage will be 
defined…The negatives we have experienced so far 
have impacted the scaled deployment within 
limited opening windows, but we will succeed. 
Manufacturers can be enablers of quicker, 
successful PIC device adoption by acting on our 
recommendations.
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GEOGRAPHICAL REGION OF EXCELLENCE 

The Welsh Government is committed to creating a dynamic and 
innovative Compound Semiconductor ecosystem through 
developing a business friendly environment, supporting academia 
with the creation of world class research and a state of the art Epi 
foundry facilities.  We are attracting top class companies and 
providing a collaborative working environment as we drive forward 
this dynamic and growing sector. 

CONNECT, COLLABORATE & CO-CREATE 

Wales is home to the UKs Compound Semiconductor Catapult. This 
independent centre of expertise funded by the UK Government 
has been established to join researchers and the compound semiconductor supply industry with those 
businesses that can gain the most from using compound semiconductors in systems and devices.  The Catapult 
will generate economic growth by making the UK a global leader in developing and commercialising new 
applications for compound semiconductors. 

IQE and Cardiff University are working together under the Compound Semiconductor Centre umbrella.  This 
50:50 Joint venture aims to translate research and development activities to commercialisation activity.  With 
focus on Epitaxy: GaAs, InP photonics, GaN RF/Power  and  Primary delivery mechanisms such as  Collaborative 
R+D (CRD) programmes, Contract epitaxial materials supply and  Exploitation of CRD outcomes. 

Through the CS cluster Wales can support the manufacture of new wafers through open access and the ability to 
work with many supply chain partners.  We are able to offer: 

• An eight inch chip foundry, the UK’s largest semiconductor centre 
• A development centre for compound on silicon, photonics and power management, 
• The Richard Rogers building offering co-location for supply chain partner companies, 
• Embedded Automotive management systems, 
• Current capacity is 8K wafer starts per week, 
• Expandable to 14K wafer starts within the building envelope, 
• Campus facilities with ‘low’ cost cleanroom expansion opportunities, 
• Entry points to CSconnected organisations. 

The Welsh cluster is looking to establish links with other global clusters, technology designers, industry supply 
chains and intermediaries.  Wales provides a real opportunity to access not only the UK market, but also provides 
a global platform. 

Visit https://tradeandinvest.wales for more information. 

https://tradeandinvest.wales
https://tradeandinvest.wales




The World’s first compound semiconductor cluster

CSconnected represents organisations who are 
directly associated with research, development, 

innovation and manufacturing of compound 
semiconductor related technologies.

Find out more about the World’s first compound 
semiconductor cluster at:

http://csconnected.com

The UK, and in particular, Wales, is home to a 
growing number of organisations and 
businesses that are active in this increasingly 
important industry sector.

CSconnected also represents organisations whose 
products and services are enabled by compound 
semiconductors.

http://csconnected.com
http://csconnected.com
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The global leader in 
wafer outsourcing

www.iqep.com

World leading technology

Complete materials range

MOCVD, MBE & CVD platforms
 
Advanced substrates

Multiple, manufacturing sites 
(Europe, Asia, USA)

Advanced R&D facilities

NOTES COINNOVATECS 2019
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