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Active Alignment, Assembly and Testing of Camera Modules

CamTest

ProCam®

A versatile and modular testing system for quality control
of camera modules for all relevant test parameters, e.g.:

An innovative production solution for active alignment,
assembly and testing of camera modules – from
development up to mass production.

• MTF measurement and determination of
Through Focus
• Measurement of distortion

• Active alignment with up to
6 degrees of freedom
• Real-time MTF characterization
and final MTF test

• Measurement of color rendering
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aligning, testing and curing
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“Why are we all here? Why is this room
packed now?” he asked. “Perhaps because
analyst Gartner has placed virtual, augmented and mixed reality on their blue-chip path
to widespread adoption within five years.
That means they believe that these technologies will soon become valuable marketplace
products, and perhaps it’s also because of
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Virtual experience draws a real big crowd
The VR, AR, MR One Day Industry Conference and Demo, the new conference and interactive event at this year’s Photonics West,
proved irresistible for eager attendees on
Monday morning.
Drawn by a diverse program introduced
by charismatic conference chair Bernard
Kress, who is Partner Optical Architect at

SPIE President Maryellen Giger at the VR, AR, MR conference. Photo: SPIE.

Microsoft HoloLens, the crowd discovered
that there are many opportunities for new
types of photonics solutions to transition
alternative reality (AR) technologies from
gaming and other niche sectors into the
widely-forecast multi-billion dollar mainstream markets.
Kress introduced an A-list of speakers
from Silicon Valley companies and beyond,
all scrambling to capitalize on the growing
opportunity.

analysts determining that this will be a $150
billion value market in the next five years.
Digi-Capital and Morgan Stanley have both
made this same prediction.”
Kress added, “This new SPIE event is
the largest event in AR-VR-MR hardware
planned for 2018, so far, especially for optical architectures, optics, displays and sensors, which together present some of the
main challenges for next generation AR-VR
headsets.”

He likened the pace and unpredictability of
these emerging technologies to the early days
of the photonics industry, some 40 years ago.
The day-long industry conference comprised 19 invited talks, a panel on the current optical technological challenges and
successes for VR, MR and AR, with very
popular hands-on — perhaps eyes-on? —
demonstrations.
As well as Microsoft’s Kress, the morning
sessions included inspirational talks from
AR and VR specialists from some of the biggest technology companies in the business:
Intel, Google, and Oculus Research to name
a few.
Ronald Azuma, principal engineer and
research manager at Intel Labs, credited
with coining the term “augmented reality,”
identified what he considered to be the four
technical challenges facing VR/AR/MR displays — which he said the photonics industry
could help to resolve.
Other speakers stressing that the photonics sector is needed to help meet the
technology challenges of making VR and
AR appear genuinely seamless with “actual”
reality were Jerry Carollo, optical architect
at Google, and Doug Lanman, director of
computational imaging at Oculus Research
— already well established as a leading provider of VR and AR technologies.
According to all those speakers, the technical challenges that the photonics community can help to solve include developing
more dynamic adaptive optics, transparent
displays that enable 90%-plus light transmission, and displays with significantly
higher refresh rates of 240Hz and faster.

DON’T MISS
THESE EVENTS
TODAY.
PLENARY SESSION

NANO/BIOPHOTONICS
(10:30-11:30 AM, ROOM 3001, West)
Kishan Dholakia (Univ. of St
Andrews)

INDUSTRY EVENTS

BRINGING QUANTUM TECHNOLOGIES TO THE MARKETPLACE
(8:30-9:45 AM, Room 21, North)
IP PROTECTION AND TRADE
COMPLIANCE WITH CHINA
(8:30-10 AM, Room 23, North)

processes using lasers.”
Poprawe showed examples from metal
cutting to beam propagation in glass, to
printing of biocompatible photopolymers,
saying “each individual pulse is controlled by
the shadow in the computer.” That shadow
will tailor laser processes to the geometry of
the object, for “fast and frugal simulation”
in the laboratory.
All this, he said, captures the spirit of
what in Germany has been referred to as
“Industry 4.0” for some time, with the term
now gaining more global traction. It covers

SPIE JOB FAIR
(10 AM-5 PM, South Exhibit Hall)
NEXT-GENERATION FIBER
TECHNOLOGY PANEL
(1:30-2:30 PM, Room 23, North)
SOLID-STATE LIGHTING PANEL
(1:30-3 PM, Room 21, North)
GRAPHENE – CMOS
INTEGRATION TALK
(3-3:45 PM, Room 23, North)
SILICON PHOTONICS AND PICS
PANEL
(3:30-4:45 PM, Room 21, North)
See the technical program and exhibition guide
for more details on daily events. Conference
registration may be required. Industry events
are open to all registration categories, except
where noted. Read daily news reports from
Photonics West online: spie.org/PWnews.
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Automotive lidar developer Luminar Technologies showcases its technology on board a
Mercedes SUV outside the North Hall exhibit area. The company is at booth #1716.
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Industry 4.0 and photonics: “the perfect fit”
In a sweeping, futuristic Photonics West
keynote talk about a world of “digital twins”
of real objects, Reinhart Poprawe, director of
the Fraunhofer Institute of Laser Technology
(ILT) in Aachen, Germany, described a new
industrial revolution.
“Shadow twins” will help design production processes and in turn help shape actual
products built using additive and subtractive laser techniques, Poprawe predicted.
In short, the production system will help
design the product. And in that future, he
expects to see “practically all manufacturing

an industrial approach of thinking where
digital photonic production is believed to be
a perfect fit. The “4.0” refers to the series of
revolutions from human labor, to steam and
coal, and on to electronics and computers,
to today’s integrated platforms for software
and automated physical systems.
“It is amazing what can be done in tailoring material properties in space and time,”
Poprawe said. “The product functionality
will be translated into design geometry and
materials.”
Industry will put aside standard older
machines, he added, showing delegates a
3D printing approach that will use five-dot
exposure systems, although the “ultimate”
system would incorporate up to several hundred such dots.
As a consequence, Poprawe expects to see
a remarkable 30-fold increase in productivity. In perhaps just a few months, or certainly
a very few years, he said, such approaches
will start to become available to the market.
The ILT director urged greater collaboration between industry and universities,
following the model shown by the campus of
RWTH Aachen University, where Poprawe is
the chair for laser technology and director of
the Center for Digital Photonic Production.
“A single source of truth is not the stateof-the-art today,” he said. “We have to combine all these sources of truth.”
Poprawe added: “We believe nobody can
do it alone. We need a new kind of social
behavior of the people. With that, we have
a very good chance to match what we understand by the Fourth Industrial Revolution.”
FORD BURKHART

DON’T MISS
THESE EVENTS
TODAY.
LASE PLENARY SESSION

Ursula Keller (ETH Zurich)
Hidetoshi Katori (Univ. of Tokyo
and RIKEN)
Berthold Schmidt (Trumpf
Photonics)
(10:20 AM-12:35 PM, Room 21, North)

INDUSTRY EVENTS

3D PRINTING AND INDUSTRY 4.0
(8:30-10 AM, Room 21, North)
SPIE JOB FAIR
(10 AM-5 PM, South Exhibit Hall)
NIKON OPTICAL MATERIALS
AND OPTICS
(11 AM-12 PM, Room 23, North)
BASICS OF LASER MATERIAL
PROCESSING
(1:30-3 PM, Room 23, North)
EXECUTIVE PANEL ON THE
INNOVATION ECOSYSTEM
(1:30-2:30 PM, Room 21, North)
HOW TO SPEAK “HIGH POWER
DIODE LASER”
(3-4:30 PM, Room 23, North)
SPIE STARTUP CHALLENGE FINALS
(3:30-6 PM, Room 21, North)
See the technical program and exhibition guide
for more details on daily events. Conference
registration may be required. Industry events
are open to all registration categories, except
where noted. Read daily news reports from
Photonics West online: spie.org/PWnews.

IN THIS ISSUE.
07

Automotive lidar

13

Jobs in photonics

21

Optical lattice clocks

PhotoniCare
wins Startup
Challenge

Cancer-fighting technology bags Prism Award
A single-cell sequencer for cancer phenotyping, quantum cascade laser (QCL) remote
gas analyzer, and a high-resolution lidar system for autonomous vehicles were among
the winners at last night’s tenth-anniversary
Prism Awards, held at San Francisco’s Marriott Marquis hotel.
Honored for their pioneering work across
ten different commercial technology
categories, the winning companies
collected their prizes at a black-tie
gala dinner hosted
by Photonics West
organizer SPIE and
Photonics Media,
with Hamamatsu
CEO Akira Hiruma,
Trumpf vice chairman Peter Leibinger,
and BMWi Ventures
managing partner
Uwe Higgen among
the VIPs presenting.
Sunnyvale, California, company
QuantumCyte picked
up this year’s Prism
for life science instrumentation. Its
“Q1 ArraySeQ” single-cell sequencer is
described as the first
high-throughput single-cell analysis platform to correlate gene
expression with phenotypic data. “QuantumCyte’s next-generation optics allows imaging and analysis of phenotypic markers on

single cells,” states the firm. “Researchers
are now able to visually link phenotypic data
to gene expression data for each single cell,
providing simple, precise, and repetitive reagent transfer.”
Winning its second Prism Award was
Massachusetts-based Block Engineering.
Its “LaserWarn” remote gas sensor, based
on QCL technology and designed to
give early warning of chemical warfare agents or the release of toxic
industrial chemicals,
won in the environmental monitoring
category.
Another US company to claim a Prism
was Luminar Technologies, whose latest
lidar system for autonomous driving can be
witnessed on board a
Mercedes SUV parked
inside the Moscone
Center’s North Hall
this week. At the recent
Consumer Electronics
Show in Las Vegas, the
company demonstrated the technology on
board an 18-wheeled
truck.
In the illumination
and light sources category, SoraaLaser — the
company co-founded by Nobel laureate Shuji
Nakamura — won thanks to its LaserLight
Fiber Module, which exploits the advantages

of semi-polar gallium nitride semiconductor
material to deliver industry-leading performance.
Among the European winners this year
are Class 5 Photonics, the high-power femtosecond laser company spun out of the
Deutsches Elektronen-Synchrotron (DESY)
facility in Hamburg and Helmholtz Institute
Jena. Class 5’s “Supernova” laser, an optical
parametric chirped pulse amplifier (OPCPA),
triumphed in the lasers category.
Also based in Germany, though now
owned by China’s Focuslight Technologies,
LIMO claimed the Prism for material processing and additive manufacturing with its
“Activation Line” beam shaper. “The Activation Line produces long, narrow laser lines
with precise beam parameters,” states the
firm. “This line beam shaping can be perfectly adapted to fit the customer’s individual
application and process needs.”
Another German company, this time
AdlOptica, picked up the Prism for optics
and optomechanical components. Its versatile “foXXus” lens is capable of generating
multiple foci, while NKT Photonics-owned
LIOS was victorious in the detectors and
sensors classification with its “EN.SURE”
power cable monitor.
Rounding off the awardees were the Tyco-backed Israeli startup ContinUse Biometrics, whose health monitoring sensor won
the medical diagnostics and therapeutics
category, and New York’s Spheryx, whose
“xSight” prevailed in the test and measurement section.
MIKE HATCHER

DON’T MISS
THESE EVENTS
TODAY.
INDUSTRY EVENTS

PHOTONICS MARKET UPDATE
(9:15-9:45 AM, Room 21, North)
PHOTONICS WEST EXHIBITION
(10-AM-4PM, North and South
Halls)
LIGHTING THE PATH TOWARDS
AUTONOMOUS MOBILITY
(11 AM-12 PM, Room 21, North)
STARTUP ALLEY
(11 AM-12:30 PM, Demo Area,
North Hall)
See the technical program and exhibition guide
for more details on daily events. Conference
registration may be required. Industry events
are open to all registration categories, except
where noted. Read daily news reports from
Photonics West online: spie.org/PWnews.
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Meridian® Production Camera Testing

BOOTH

1041

The Optical Engineering Experts®

BOOTH

1041

Stop Guessing about Your Image Quality

PROJECT DISTANT TARGETS IN A COMPACT SPACE

OUR TEAM WILL HELP MAKE YOUR PRODUCT A REALITY

START KNOWING WITH IQ LAB™ TESTING SERVICES

Now you can easily conﬁgure small camera testing over a range of object distances
with a single Meridian® Focusing Target Projector (FTP), and over a sweep of ﬁeld
angles using our new Meridian® FLEX platform. Test Engineers evaluating prototype
camera performance, or Production Managers looking to test moderate volumes now
have a solution in a highly conﬁgurable platform–ideal for automotive applications!

More than thirty-ﬁve years in the optics industry have given us a proven track record
of solving our clients’ problems. Whether we’re designing your optically-based
product or custom metrology instrument, our team will work with you from initial
concept through production, testing, delivery, the life of the product and beyond, to
help ensure your technical and commercial success.

Optikos can help you deﬁne acceptable image quality, and have conﬁdence in your
supplier–whether you’re selling lens or camera systems directly to a client or designing
a product with an optical system. It’s easy to send us your optical system for:

Visit Optikos at booth 1041 or optikos.com to learn more.

Visit Optikos at booth 1041 or optikos.com to learn more.

Visit Optikos at booth 1041 or optikos.com to learn more.
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Quality assurance
Investigative testing
Third-party veriﬁcation
Optical performance validation

Prototype validation
Production volume testing
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Erik Loopstra and
Vadim Banine
receive European
Inventor Award

Banine, Loopstra and their teams developed
an EUVL process which, instead of using
direct laser light to etch the silicon, aims
a high-powered laser at tiny droplets
of tin. Exposed to the laser’s heat, the
metal droplets melt into plasma and emit
radiation in the extreme UV, at a wavelength
of 13.5 nanometers. This wavelength is
perfect for etching ultra-delicate structures
onto silicon.
Achieving this goal required the
manufacture of ultra-smooth mirrors with
flawless surfaces, for which Zeiss invented
an entirely new material, as well as the
design of a process able to operate in a
vacuum.

ASML engineers recognized for contribution to EUV lithography.
Prominent engineers in the field of extreme
ultraviolet lithography (EUVL) have been
awarded one of the 2018 European Inventor
Awards by the European Patent Office
(EPO), in recognition of their work.
The six European Inventor Awards are
presented annually by the EPO to recognize
outstanding inventors from Europe

Banine and Loopstra’s inventions in EUVL
have been instrumental in reducing
radiation wavelength by a factor of 14 to
13.5 nanometres, well below the onetime barrier of 193 nanometers, according
to the award citation. Global microchip
manufacturers are now adopting ASML’s
EUVL technology for large-scale production.

In production lines, the technology will not
be used to create entire chips, but only for
the most detailed and precise layers. These
layers will then be assembled onto finished
semiconductors along with about 100 socalled “exposure layers,” which are created
with other types of lithography.

High numerical aperture optics
EUVL’s impact on chip manufacture may
be considerable, although at February’s
SPIE Advanced Lithography conference the
company indicated that the full extent ot
the technology’s influence over the coming
decade remained uncertain.
Speaking at that event, ASML described
how EUV tools fitted with the latest
laser-powered sources had demonstrated
“best-ever productivity levels” of 140 wafers
per hour, up from 126 wafers per hour in
late 2017 and 104 wafers per hour earlier
that year. This is thanks to a new design
of the high-power carbon dioxide laser
system, that generates EUV radiation in the
lithography tool’s source chamber when it
meets the series of tin droplets.

Credit: EPO.
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Vadim Banine and Erik Loopstra receive the European Inventor Award 2018 in the Popular Prize category.

and around the world who have made
an exceptional contribution to social
development, technological progress and
economic growth.
Vadim Banine, from Dutch photolithography
developer ASML, and Erik Loopstra, of ASML
and its partner Zeiss, won the Popular Prize
award, which is decided by a public vote.
The pair have been working in the field
for 20 years, and played a major role in the
technology’s successful arrival as a marketready process in 2017.

“The public vote for Erik Loopstra and
Vadim Banine honours their contributions
to helping chart the future of computerchip production,” said EPO President
Benoît Battistelli. “Smaller, more powerful
microchips will likely drive developments
in fields ranging from consumer
electronics to autonomous driving and
artificial intelligence. We can see how
European advances in chip technology
can have a big impact on the digital
economy.”

The next evolution of the EUVL process,
currently under development by ASML
and Zeiss, will involve high numerical
aperture optics, said to be an extension
of the existing lithography operation that
will enable geometric chip scaling during
the next decade. High-NA optics offer a
resolution and overlay capability which is 70
per cent better than today’s most advanced
EUV systems, according to ASML.
In late 2016 ASML made a €1 billion
investment in Carl Zeiss SMT, a
semiconductor manufacturing subsidiary of
the optics company, specifically as part of its
development of High-NA optics for EUVL.
http://optics.org/news/9/6/18
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Synopsys Inc.

Visit us at Booth #232

Meet Optical Design
Goals Faster and
Better with CODE V
Synopsys’ CODE V® has been
leading optical design software
innovation for over 40 years.
Extended formulations help
optical designers meet stringent
packaging and image resolution
requirements for compact
camera systems. Sophisticated
algorithms and built-in expert
tools enable the design of
cutting-edge AR/VR systems.
Visit Synopsys in Booth 232 at
SPIE Optics + Photonics 2018 to
get a demo, or contact us today
for a free evaluation.

Diverse Optics Inc.

Visit us at Booth #529

Custom Polymer Optics

Contact Details

Synopsys, Inc.
Optical Solutions Group
optics.synopsys.com
optics@synopsys.com
Tel: +1 626-795-9101

https://www.synopsys.com/opticalsolutions/codev/optical-design.html

Diverse Optics specialize in precision
injection molding and single point
diamond turning of custom polymer
optics. Reduce cost, trim weight,
improve performance, and simplify
your product design by implementing
precision polymer optics!
We do it all; prototyping to series
production of free-forms ,spheres,
micro-optics, aspheres, domes,
convex/concave, plano/convex, biconvex, diffractives, Fresnels, prisms,
light-pipes, lens arrays, collimators,
combiners, toroids, CPC’s, TIR’s,
parabolics, off-axis, ellipticals, and
more.
Whether its thousands of molded
optics or a few diamond turned
prototypes, we’ll show you how
polymer optics are perfected!

UniKLasers

AccuCoat inc.

The home of single
frequency DPSS lasers

Coatings on Plastics &
Other Materials

UniKLasers is dedicated to the
design and manufacture of high
quality DPSS lasers with the purest
of emitted light, i.e. true single
frequency operation.
The patented technology used
results in high spectral purity, power
and wavelength stability and low
optical noise.
The range covers 12 different
wavelengths from the near infrared
through the visible to deep blue,
with power levels up to 2W and all
with line widths <500kHz.
They are ideally suited for
applications such as holography,
interferometry, Brillouin scattering,
Raman and quantum science.

From wide-angle AR to IR coatings,
from acrylics to Zeonex and Ultem,
AccuCoat offers optical thin film
coating processes that offer durable
and lasting results for AR, polarizing
and non-polarizing beam splitters and
dielectric mirrors. In addition to coatings
on plastic, AccuCoat also offers a wide
range of coatings on metals, glass and
crystal materials, including metal mirror
options. Furthermore, Accucoat offers
testing for abrasion, humidity and
multi-day temperature cycling. From
quick-turn prototyping to high-volume
processing, AccuCoat delivers on time.

Contact Details

UniKLasers
Unit 5, Bavelaw Business Centre
46a Bavelaw Road, Edinburgh
Scotland EH14 7AE
United Kingdom
www.uniklasers.com
sales@uniklasers.com
Tel: +44 131 281 2778

Contact Details
Letty Trevino, Sales Engineer
Diverse Optics Inc., 10310 Regis Court,
Rancho Cucamonga, CA 91730
www.diverseoptics.com
info@diverseoptics.com
Tel: +1 (909) 593-9330
Fax: +1 (909) 596-1452

Visit us at Booth #425

Contact Details

AccuCoat inc.
111 Humboldt Street
Rochester NY 14609
United States
www.accucoatinc.com
Offering world-wide service, AccuCoat is coatings@accucoatinc.com
ready to put their 20 years of experience Tel: +1 585-288-2330
to the test.
Fax: +1 585-288-2331
Contact today for a quote:
coatings@accucoatinc.com

To announce your new product or to ensure your existing products get the visibility they
deserve and are put in front of the industry’s key decision makers, make sure you are in
the next issue of optics.org product focus.
Contact one of our sales team on

+44 (0)117 905 5330
email sales@optics.org

or visit us online to download the latest product focus media pack
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Schott acquires Primoceler, laser
glass-bonding specialist
Finnish company’s unique laser-based bonding technique promises better packaging for MEMs to
medical devices.
Schott, the specialty glass and glassceramics giant, owned by the Carl
Zeiss Foundation, has entered into an
agreement to acquire Primoceler Oy, a
Finnish pioneer in glass micro bonding,
based in Tampere.
Primoceler’s hermetic packaging
technology is said to create new
possibilities for protection of sensitive
electronics in medical implants, MEMS
devices and other reliability-critical
applications. With this acquisition, Schott
says it is “strategically enhancing its
longstanding core competence in the field
of hermetic packaging”.
The transaction is expected to be
completed before the end of 2018, subject
to required approvals. Financial details
were not revealed but the acquired
company will in future trade under the
name Schott Primoceler Oy as part of
Schott’s Electronic Packaging division.
Schott’s Electronic Packaging division
offers a complete range of hermetic
packaging technologies to protect
sensitive electronics in automotive,
aerospace, medical, and energy
applications. Hermetic packaging refers to
the sealing of electrical contacts with glass
or ceramics.
The challenge in making such insulators,
which prevent the intrusion of moisture
and other contaminants, lies in achieving a
perfect bond between the electrical metal
conductors and glass, which Schott has
achieved over the course of many decades.

Photo: Primoceler.
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Primoceler is a self-styled pioneer in glass micro bonding.

with superior reliability. The company
states, “Even electronics with extreme heat
sensitivities can be safely encapsulated.
Glass micro bonding enables entirely
new packaging concepts for devices that
demand high reliability including medical
implants, aerospace, automotive, optical
devices, and micro-electro-mechanical
systems, such as for the Internet of Things.”

Primoceler has developed a “glass-only”
micro bonding method based on laser
technology that can be completed
without any heat or added materials.

Ville Hevonkorpi, CEO of Primoceler,
commented, “This new partnership
with such a global leader positions us
excellently to serve our customers around
the world and scale up our production. We
have enjoyed a business relationship with
Schott for years and are happy to develop
this further.”

This innovative bonding process allows for
the manufacture of vacuum-tight, ultraminiature electronic or optical devices

Peter Kniprath, Head of Schott’s Electronic
Packaging business unit, said, “Electronics
are entering more and more areas of

Primoceler benefits

daily life. Consequently, demands for
safety and durability have increased.
Schott Primoceler will focus on tackling
these challenges and working with our
customers towards completely new
applications.”

How it works
Primoceler’s hermetic packaging portfolio
is based on its laser-based glass micro
bonding technology. This process enables
the manufacture of vacuum-tight,
ultra-miniature electronic and optical
devices with high reliability. This bonding
method can be completed without any
heat or added materials, allowing device
packaging for sensitive electronics made
with only transparent materials, such as
glass.
The technique is also said to offer “excellent

optics.org: Contact Rob Fisher, Advertising Sales tel: +44 (0)117 905 5330 fax: +44 (0)117 905 5331 email: rob.fisher@optics.org
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continued from previous page

Schott acquires
Primoceler, laser glassbonding specialist
biocompatibility” with new glass types;
the technology creates new possibilities
for wafer level chip scale packaging for a
range of applications, including medical
implants, MEMS devices, and other
reliability-critical electronic and optical
devices.

creation of specified conditions inside the
encapsulation cavity, including integration
of certain gases or even a complete
vacuum.
This approach to glass micro bonding
does not require any heat and can be
done at room temperature, creating the
possibility for electronics with extreme
heat sensitivities to be safely encapsulated.
The bonding process also does not require
any additive materials, which means less
risk for material failure or outgassing,
and therefore enhanced reliability of the
packaged components.
For the past 40 years, titanium has been
the packaging material of choice for

Photo: Primoceler.

By directly laser bonding glass-toglass or glass-to-silicon, devices can be
manufactured without a gap between
the layers, leading to ever-smaller wafer
and chip scale devices and medical
implants. In addition, the process allows for

Advances in glass packaging have led to the development of smarter medical implants.

medical implants. However, the use of
glass wafers has increased rapidly in recent
times. The core reasons are the superior
properties glass offers as a packaging
material, including its biocompatibility. Its
transparency to radio frequencies opens
up new possibilities for active and passive
medical implants, since glass packages
could enable efficient recharging, data
transfer, and reprogramming of implants.
Furthermore, transparency to visible light
makes full-glass micro packages suitable
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for a wide range of optical applications.
Biocompatible full-glass micro packages
offer new possibilities for the next
generation of medical implants, such as
retinal implants and neuro stimulators,
blood pressure sensors, and devices for
cardiac rhythm management, including
cardiac resynchronization therapy and
implantable cardioverter defibrillator
devices.
http://optics.org/news/9/7/18
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ŵŽƚŝŽŶƐǇƐƚĞŵƐďĂĐŬĞĚ ǁŝƚŚ ƵůƚƌĂ
ƉƌĞĐŝƐŝŽŶĚĞƐŝŐŶĞǆƉĞƌƚŝƐĞĂŶĚĞǆĂĐƚŝŶŐ
ŵĞƚƌŽůŽŐǇŬŶŽǁůĞĚŐĞŝŶƋƵĂŶƚŝĨǇŝŶŐ
WŽŝŶƚWƌĞĐŝƐŝŽŶΠ
ALIO’s 6ͲEĂŶŽWƌĞĐŝƐŝŽŶΠƐƚĂŐĞƐ
ƌĞŶĚĞƌƚƌĂĚŝƚŝŽŶĂůŚĞǆĂƉŽĚƐŽďƐŽůĞƚĞ
ǁŝƚŚŽƌĚĞƌƐͲŽĨͲŵĂŐŶŝƚƵĚĞ
ŝŵƉƌŽǀĞŵĞŶƚƐŝŶƉƌĞĐŝƐŝŽŶ͕ƉĂƚŚ
ƉĞƌĨŽƌŵĂŶĐĞ͕ƐƉĞĞĚ͕ƐƚŝĨĨŶĞƐƐĂŶĚĂ
ůĂƌŐĞƌǁŽƌŬĞŶǀĞůŽƉĞǁŝƚŚǀŝƌƚƵĂůůǇ
ƵŶůŝŵŝƚĞĚyzƚƌĂǀĞůĂŶĚƉƌŽŐƌĂŵŵĂďůĞ
dŽŽůĞŶƚĞƌWŽŝŶƚůŽĐĂƚŝŽŶƐ͘
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Spex HMD headset allows
enhanced vision for highprecision tasks
New device brings virtual and augmented reality to an all-day wearable device.
Spex, a division of Toronto-based wearable
medical device developer eSight, has
released a new hardware and software
platform intended to combine the best
current augmented reality (AR) and virtual
reality (VR) features in a head-mounted
device that can be worn all day.

field, where two-way audio and video
exchanges between remote experts and
on-site technicians will be of value; or in
interactive training, where a tutor can
remotely manage the experience for
trainees.

have played a part in tackling these
hurdles.
Current advances in optical technology
have also been important for developers
in the VR and AR space, such as the
recent collaboration between waveguide

The Spex HMD was unveiled at the
Augmented World Expo earlier in June
2018, and is said to be the first AR headset
platform applying enhanced vision to a
range of existing tasks where precision is
required, but without obstructing natural
vision.
“SPEX HMD represents the evolution of
our healthcare technology platform to
now make it applicable to a broad range
of commercial, medical and industrial
applications,” said Brian Mech of eSight
Corporation. “SPEX is a proven hardware
and software platform that enables
application developers to rapidly deliver
high-quality, mobile, mission-critical
applications.”

Credit: Spex.
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Spex HMD is evidence of the growing market for AR and VR devices, as the optical technology required improves.

The Spex platform includes a 21.5
megapixel HD camera combined with
high-quality lenses and automatic focus,
producing a system with an overall visual
acuity of 0.6 arc minutes, said to be better
than the human eye can achieve. Highresolution OLED screens and custom
optics display images to the wearer, with
higher contrast than other AR systems and
better angular resolution than standard VR
headsets, according to the company.

Optical technology

Four potential applications were
mentioned specifically by the company
at the product launch as being likely to
benefit from the new platform. One is the
medical arena, where clinicians could use
Spex HMD to assist with the identification
of areas of interest and improve the
accuracy of surgical interventions.

The Spex HD represents a development of
eSight’s existing VR and AR business, which
is focused on devices able to help patients
suffering from visual impairment. That goal
involves the approximate recreation of
human vision, and hence challenges such
as low-latency and maximized peripheral
vision. The company has previously
commented that recent improvements
in VR gaming headsets and smartphones

Other uses include maintenance and
repair of industrial systems in the

In manufacturing industry, the platform
could simplify order picking, inventory
control and precision assembly jobs, by
bringing the camera and display systems
directly to the point-of-task for higher
efficiency, accuracy and safety. Mobile
security should also benefit, as the device
could offer bi-directional streaming video
for members of a team or other mobile
personnel.

manufacturer WaveOptics and lithography
supplier EV Group to develop waveguides
specifically for the AR market at an
affordable price point.
This year’s CES show featured a number of
advances related to VR and AR technology,
both for human-machine interfaces
and consumer applications, while May’s
Display Week event included news of
Schott’s RealView high-index glass wafers,
designed to enable a wide field of view in
AR devices.
“To raise the bar and meet the
requirements of this rapidly expanding
market, manufacturers need superior
optical wafers with qualities a full order
of magnitude greater than what has
previously appeared on the market,”
commented Rüdiger Sprengard of Schott
at the show.
http://optics.org/news/9/6/17
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Analysts see $5BN auto lidar
market by 2023
Twin reports on lidar applications and the related intellectual property
landscape highlight huge technological diversity.
The global market for lidar systems in
automotive applications is set to explode
over the next few years, reaching $5 billion
by 2023.
That is one of the main conclusions from
a pair of analyst reports just published
by French market research firm Yole
Développement, covering lidar applications
and the related patent landscape.

companies with a slew of different
approaches to the technology indicates
the high level of interest among auto
companies who see lidar as a key element
of future autonomous vehicles - as well as
advanced driver assistance systems (ADAS)
in the nearer-term.

“Most current products, such as those
proposed by Velodyne, use a macromechanical scanning of laser beams at
wavelengths between 830 and 940 nm,”
reports the team. “However, MEMS scanners
are expected to be the next evolution of
automotive lidar, promising to be smaller
and cheaper.”

Extending that horizon out 15 years, Yole
analyst Alexis Debray is predicting that the
market for automotive lidar systems will
grow to a colossal $28 billion by 2032.

The anticipated next step after that is
the optical phased-array, as proposed
by Quanergy among others, with the
advantage of featuring no moving parts.

He estimates that upwards of $800 million
has been invested in lidar technolopgy

mage: Yole Développement.

It also comes despite electric vehicle
disruptor Tesla and the Chinese
autonomous truck firm TuSimple both
indicating that they do not intend to use

Another of the Yole report’s key findings
is the sheer diversity of developmental
technologies – something also reflected
in Knowmade’s assessment of related
intellectual property (IP).

The Yole team sees applications in the automotive sector dominating the overall market for lidar systems before
long, with both ADAS and self-driving applications contributing heavily.

lidar in their vehicles. While the various
radar, camera, thermal vision, and mapbased approaches present a tough
competitive environment for lidar in
automotive, Yole’s take is that “redundancy
and complementarity” between the
plethora of sensors will be mandatory for
self-driving vehicles to reach their potential.

Market horizon
Though automotive lidar applications
commanded a market worth less than
$1 billion in 2017, the recent proliferation
of venture investment in dozens of

developers over the past two years – and
highlights the particularly large sums
attracted by early movers Quanergy
Systems and Velodyne Lidar.
“Such investments testify to lidar
technologies’ immaturity,” reports the Yole
team. “Startups, industrial players, Tier1s,
and automotive OEMs are all investing in
different approaches with no guarantee of
success - but this is the price they must pay
for a chance to be part of the automotivegrade market for lidar technologies, seen by
many as the ‘holy grail’.”

“This technology stems from optical
fiber communications,” states Yole. “Some
players like Continental and Xenomatix
propose flash lidar, in which the whole
scene is illuminated simultaneously with
no moving part. Other players propose
different solutions: Cepton and Luminar
have revealed mechanical scanning
technologies, while Neptec employs Risley
prisms.”

1550 nm advantages
Another critical differentiator is the
wavelength of light employed: although
many developers use near-infrared light
sources at 830-940 nm because the
corresponding emitter and detector
components are widely available, others are
working at 1550 nm. That is partly because
eye safety rules permit much higher
(x100) laser powers, but also because dust
robustness is better. “These players include
Blackmore, Neptec, AEye, and Luminar,”
reports Yole.
The temporal realm presents another point
of diversity. Most lidar developers use
pulsed lidar to deliver time-of-flight data for
ranging of objects in the road, but some are
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Analysts see $5BN auto
lidar market by 2023
investigating continuous-wave methods
that allow for heterodyne detection, and
better sensitivity.
“IFM and Benewake are investigating
the phase-shift ranging method, while
Blackmore and Oryx are investigating the
frequency modulation ranging method,”
Yole’s team says.
On the patent front, Paul Leclaire from
Knowmade discovered that Japanese
companies dominate the landscape:
Denso, Mitsubishi, Nissan, and Toyota
all feature among the top-five patent
assignees, although they are increasingly
being challenged by a range of electronics,
materials, and embedded system providers
– including startups.
“Lidar-related patent activity began in the
late 1980s amongst Japanese automotive
players,” reports Knowmade. “This first wave
of IP players, composed of Japanese and

Image: Yole Développement.
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Yole’s analysts see VCSELs and VCSEL arrays playing an increasingly important role in automotive lidar systems as
the sector matures.

European car manufacturers and suppliers,
contributed to the development of lidar for
ADAS applications.”
Since 2010, however, that landscape has
seen a strong increase, with the Knowmade
team saying that the swift development of
autonomous vehicles has opened many

opportunities, and a variety of newcomers
challenging the established IP holders.

•	

The Yole Développement and
Knowmade reports are available now.

http://optics.org/news/9/5/18
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