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the revenues derived from all sources, including revenues from investment banking.
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any of the companies featured in this report.
Third Party Disclosures:
Any analyst opinions, ratings, and public company reports included in this report are provided by third-parties unaffiliated with Woodside Capital Securities, LLC,
Woodside Capital Partners International, LLC and Woodside Capital Partners UK, LLP. Woodside Capital Securities, LLC, Woodside Capital Partners International,
LLC and Woodside Capital Partners UK, LLP makes no guarantees that information supplied is accurate, complete, updated or timely, and does not provide any
warranties regarding results obtained from its use.
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What Is Depth Imaging?
Depth imaging refers to the ability to create an image that includes depth information at each location in the
image. Humans perceive depth using our two eyes to create “stereo vision”. While the applications thus far for
3D image sensing have been in the industrial, military and medical fields, the first consumer products started to
emerge around 2010 with the Microsoft Kinect game accessory. Kinect was based on technology licensed from
the Israeli company PrimeSense which was subsequently acquired by Apple in 2013.
Based on product developments from components companies like STMicroelectronics, AMS, PMD, and Sony, the
use of depth sensing for consumer products has accelerated over the last year. 2018 will likely see a significant
influx of new consumer products with 3D imaging capabilities, with the first applications in mobile and
computing. The first mobile phone with depth imaging was introduced by Lenovo in 2016 and now multiple
design wins have been announced. With Apple’s iPhone 8 expected to incorporate a depth imaging camera,
coupled with Apple’s recent announcement of native augmented reality support in IOS11 (ARKit), the mass
market consumer applications for depth sensing will start to become clearer. With a CAGR of 37.7% over the
next five years, we expect the market for depth imaging & sensing devices to reach $9B by 2022.
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The Main Technologies for Mobile Depth Sensing
Time of flight

Courtesy of PMD Tech

A time-of-flight camera (ToF camera) is a range imaging camera system that resolves distance based on the known speed of light,
measuring the time-of-flight of a light beam between the camera and the subject for each point of the image. The time-of-flight camera is
a class of scanner-less LIDAR, in which the entire scene is captured with each laser or light pulse, as opposed to point-by-point with a
laser beam such as in scanning LIDAR systems. Time-of-flight camera products for civil applications began to emerge around 2000, as
semiconductors became fast enough for such devices. The systems cover ranges of a few centimeters up to several kilometers. The
distance resolution is about 1 cm. The lateral resolution of time-of-flight cameras is generally low compared to standard video cameras,
with most commercially available devices resolutions of 320 × 240 pixels.

Structured light

Courtesy of Intel

A structured-light scanner is a 3D scanning device for measuring the three-dimensional shape of an object using projected light patterns
and a camera system. Projecting a narrow band of light onto a three-dimensional surface produces a line of illumination that appears
distorted from other perspectives than that of the projector, and can be used to create an exact geometric reconstruction of the surface
shape (light section). A faster and more versatile method is the projection of patterns consisting of many stripes at once, or of arbitrary
fringes, as this allows for the acquisition of a multitude of samples simultaneously. Seen from different viewpoints, the pattern appears
geometrically distorted due to the surface shape of the object. Although many other variants of structured light projection are possible,
patterns of parallel stripes are widely used. The displacement of the stripes allows for an exact retrieval of the 3D coordinates of any
details on the object's surface.

Stereo vision

Courtesy of AMS

A stereo camera is a type of camera with two or more lenses with a separate image sensor or film frame for each lens. This allows the
camera to simulate human binocular vision, and therefore gives it the ability to capture three-dimensional images, a process known as
stereo photography. Stereo cameras may be used for making stereoviews and 3D pictures for movies, or for range imaging. The distance
between the lenses in a typical stereo camera (the intra-axial distance) is about the distance between a human’s eyes (known as the
intra-ocular distance) and is about 6.35 cm, though a longer base line (greater inter-camera distance) produces more extreme 3dimensionality.
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Depth-Sensing Technologies in Mobile Devices
Stereo vision

Structured light

Time of Flight

Image resolution

Several Mpix

Max. 1–3 Mpix

Max. VGA

Hardware

Simple cameras
Complex system

Demanding illumination
Complex system

Simple illumination
Complex sensors

Computation power

High

Medium

Low

Limitations

May require illumination
in low light

Best indoors
Need power

Best indoors
Low resolution

Picture
(example)
Courtesy of AMS

Best suited for

Robotic navigation

Courtesy of Intel

3D mapping

Players
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Courtesy of PMD Tech

Short-range face and gesture
capture

Rear Camera Depth Imaging Applications
For the smartphone rear camera, the ability to measure the depth of objects in a scene is already providing
improved image quality, with functions like all-in-focus and Bokeh effect. However, the big market driver for rear
camera depth imaging will be Mixed Reality - the merging of graphics into real world images.
The relatively low spatial resolution of Time of Flight (ToF) imaging is not well suited to deliver depth imaging for
Mixed Reality applications. Either the Stereo Vision or the Structured Light method needs to be used in order to
deliver both the image resolution and the range required for AR and MR applications. For next generation mobile
phones, structured light seems to be best suited for depth sensing rear camera (world facing) applications.
Structured light technology needs a built in source of illumination in addition to a matched image sensor. Using a
Near Infrared (NIR) illumination source at 940nm enables the structured light method to be used outdoors because
some of the ambient sunlight is absorbed by water in the atmosphere at this frequency.
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Front Camera Depth Imaging Applications
For the front camera, the driving force for depth imaging is a totally new user interface. The integration of a 3D
camera could be the first step toward a new generation of enhanced HMI (Human Machine Interface). Face
recognition will likely be a significant application driving the adoption of 3D sensing in the mobile phone. This may
become an important biometric identification feature to secure online payments as a second identity check in
addition to the fingerprint sensing. In addition, facial morphing, automatic blue-screening for video calling, avatars,
and gesture recognition will be driving applications. Similarly, depth imaging on the front camera enables automatic
correction of the proximetry effect, the distortion that makes your nose look larger and the face squeezed when
taking selfies. For such applications, Time of Flight (ToF) technology is well suited as face recognition does not
require a high pixel density (40,000 pixels are enough to make a good face recognition sensor). The first ToF sensors
(manufactured by STM) in mobile phones were used in 2016 by Apple for simple proximity sensor. Next generation
phones will include more powerful ToF devices for the applications mentioned above. It is currently unknown
whether Apple will inegrate such 3D sensing in the iPhone 8.
The 4 main players in the mobile ToF market are STM, AMS, Sony and PMD Technologies AG. These companies are
integrating the image sensor, the illumination (most of the time a VCELs device) with the related optics and
packaging.
Biometric
Security (Face
recognition)

Enhanced
video call

Morphing
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Gaming
(Avatar)

Smartphone Camera Ecosystem for Depth Imaging
Software

Sensor IC

3D Camera Module

$2.4B opportunity in 2022

$6B opportunity in 2022

Illumination

Optical Lens

$400M opportunity in 2022

$1.8B opportunity in 2022
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2016-2022 Penetration Scenario of 3D Cameras in Smartphones

• Consumer applications for depth sensing starting in 2016, with
the Lenovo phone using a PMD device and the expected multiple
phone maker using ToF devices in 2017 (potentially including
Apple)

Infineon
PMD

• Apple is expected to introduce depth sensing to the iPhone at the
end of 2017

• Rate of adoption will depend on several factors such as availability
of technology, appeal of the application, and cost
• The depth sensing consumer market is expected to reach $6B in
2022, driven by mobile phone applications (204% CAGR for the
next 5 years)

• The market opportunity is significant at both the application level
and the device level (image sensors, IR illumination, lenses/filters,
camera modules...)
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Sony
Softkinetic

What’s Next
An increasing need for Active (IR) Illumination
Technology
X
Market footprint
2D imaging
luminance

3D imaging
depth

Visible &
NIR

1960

Time-of-flight
Stereo

40 years

2000

4D imaging
time

Time gating

Solid-state LIDAR
20 years

2020

10 years

5D Imaging
spectral

LWIR fusion

Event-based

2030

Hyperspectral
5 years

2035

Acceleration - The speed of “technology change” doubles every technology shift
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beyond

Relevant M&A Transactions
Transaction
Value ($M)
-

Date
Buyers
03/13/2017 Valeo SA

Target
gestigon GmbH

02/14/2017 Magic Leap

Dacuda AG, 3D
Division

-

Dacuda AG, 3D Division comprises 3D scanning assets.

01/18/2017 TomTom N.V.

Autonomos GmbH

-

Autonomos GmbH develops and markets automotive software, digital image processing solutions, and three-dimensional (3D) sensor
technology.

11/01/2016 Tessera
Technologies

Pelican Imaging
Assets

$9.3

10/24/2016 ams AG

Heptagon Micro
Optics

$919.0

Heptagon Micro Optics Pte designs, manufactures, and markets mirco-optics systems for smart devices.

09/05/2016 Intel

Movidius

$355.0

Movidius develops and markets vision processing solutions. The company focuses on robotics, augmented and virtual reality, wearables, and
smart security. It offers Myriad 2, a suite of vision processor units (VPUs).

11/24/2015 Apple

Faceshift AG

-

Faceshift AG develops motion capture software solution for facial expression recognition. It offers Faceshift studio, a facial motion capture
software solution that analyzes the facial movements.

11/18/2015 Occipital

Lynx Laboratories

-

Lynx Laboratories develops and offers software applications and hardware for 3D Imaging for 3D printing, surveying, engineering, design,
biometrics, and construction measurements.

10/08/2015 Sony Corporation

SoftKinetic
International SA/NV

-

SoftKinetic International SA/NV provides gesture-based platforms for consumer electronics and professional markets.

11/24/2013 Apple

PrimeSense

-

PrimeSense, LTD develops 3D machine vision technologies for digital devices. The company offers PrimeSensor, a system on chip and a three
dimensional sensing and understanding device that can see, track, and react.

75th Percentile
Mean
Median
25th Percentile

Business Description
gestigon GmbH designs and develops a 3D image processing software for body and gesture recognition.

Technology Assets of Pelican Imaging Corporation comprises advanced imaging technology assets and patent portfolios.

$637.0
427.8
355.0
182.1
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Relevant Private Placement Transactions
Date
Investor(s)
01/11/2017 Private Investor(s)

Company
Core Photonics

06/06/2016 Anorak Ventures;
Loom.ai
DHVC (Danhua Cap)

Capital Raised
($M)
Business Description
$15.0
Corephotonics develops computational photography technologies. Products include magnetic reluctance auto focus actuator for
faster convergence; magnetic reluctance optical image stabilization that improves indoor photos.
$1.4

11/03/2015 Intel Capital

Perfant Technology

05/21/2015 BGA Invest AB

Acconeer AB

$2.4

Acconeer, a mobile technology company, develops sensors for the next generation portable devices.

05/08/2015 Private Investor(s)

Mezmeriz

$0.4

Mezmeriz develops and manufactures micro-electro-mechanical systems (MEMS) scanning micro-mirror platform which are
embedded into smartphones and mobile electronics to enable gesture UI, 3D depth photography, and interactive projection.

$3.6

zLense offers 3d scanning technology.

03/24/2015 CenTech VC; Colabs zLense
Starup
03/12/2015 SparkLabs

DoubleMe

03/03/2015 New Enterprise
Associates

Fyusion

12/04/2014 MBG
Mittelständische

gestigon GmbH

07/27/2014 Private Investor(s)

Mantis Vision

-

Loom.ai's technology creates personalized and dynamic 3D avatars from photographs for messaging, social VR, chatbots, games
and e-commerce.

$13.0
$12.4

Perfant Technology develops imaging and video technology for artificial intelligence, machine vision, three-dimensional
reconstruction and virtual reality.

DoubleMe develops 3D capture systems.
Fyusion designs and develops a 3-D image processing technology and photo-sharing application for users of iOS mobile devices.
gestigon GmbH designs and develops a 3D image processing software for body and gesture recognition.
Mantis Vision engages in developing content creation tools and technologies in the 3D field. It offers MVC-F5, a handheld 3D
camera for field use.
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Depth Imaging: Private Companies To Watch
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Private Company Profiles

Airy 3D

Bluetechnix

Company Overview
AIRY:3D has developed a simplistic approach to 3D computer vision, the paltform consists of a simple Transmissive Diffraction
Mask (TDM) that converts any camera sensor into a versatile 3D sensor at a fraction of the manufacturing cost. The system
works passively, with no illumination, creating a simple and low power sytem. The company is targeting both consumer
applications as well as automotive, industrial and security market.

Company Overview
Bluetechnix is the market leading portoflio in modular 3D "Time-of-Flight" (ToF) sensors which enable machines to perceive
their environment as never before. The system includes sensors, as well as onboard hardware to manage the data generated.
THe company has extensive experience in software developments, and is able to generate complete original solutions using
hardware and software.

Address:

Total Capital Raised:
Investors:

780 Brewster Ave.
Suite RC-016
Montreal, Quebeck
Canada
$3.8M
TandemLaunch

Selected Senior Management
Professional
Dan Button
Elie Daher
Jonathan Saari
Ji-Ho Cho

Professional Title
CEO & President
CFO
CTO
Chief Research Scientist

Website:
Founded:

www.airy3d.com

Address:

2015

Total Capital Raised:
Investors:

Techpark Vienna
Gutheil-Schoder-Gasse
17
1230 Wien, Austria
NA
NA

Selected Senior Management
Professional
Gregor O. Novak
Roland Oberhammer
Palkovich Roland
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Website:
Founded:

Professional Title
CEO
VP of Engineering (Head of R&D)
Head of Test Center

www.bluetechnix.com

2004

Private Company Profiles (cont.)

Chronocam

Corephotonics

Company Overview
Chronocam provides bio-inspired computer vision solutions for autonomous navigation and connected objects. Chronocam
has developed a stereo camera approach, on event based sensor technology. This technology can sense the relevant dynamic
scene context and focus on the important obstacles in its field . The company is currently developing a new sensor, aimed at
being data efficient, incredibly quick and equipped with asynchronous operation. Currently the company is looking at
automotive, industrial and consumer applications. The technology behind the development is similar to Insightness.

Company Overview
Corephotonics is the leading vendor of dual camera imaging technologies. Corephotonics has developed a compelte stereo
camera product, combining both the development of the hardware and also the linked software. The company at the moment
is offering dual camera modules for mobile applications with a licensing business model. The technology developed by
Corephotonics uses significant computation power in order to provide the 3D imaging.

Address:

Total Capital Raised:
Investors:

74, Rue du Faubourg
Saint Antoine
75012 Paris – France

Website:
Founded:

www.chronocam.com

$18.4M
Intel Capital, 360 Capital Partners, iBionext Growth Fund, Robert Bosch Venture Capital

Selected Senior Management
Professional
Luca Verre
Christoph Posch
Xavier Lagorce

Professional Title
CEO
CTO
Head of Software and Computer Vision

Address:

2014

Total Capital Raised:
Investors:

25 HaBarzel Street
Tel Aviv 6971035
Israel

Website:
Founded:

corephotonics.com

2012

$39.8M
Amiti Ventures, BetaAngels Management, Horizons Ventures, Magma Ventures, Samsung Ventures

Selected Senior Management
Professional
David Mendlovic
Gal Shabtay
Noy Cohen
Eran Briman
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Professional Title
CEO
VP of R&D
Chief Architect
VP of Marketing & Business Development

Private Company Profiles (cont.)

icClarity

Insightness

Company Overview
icClarity is a startup company in the 3D image capture market. It is developing a disruptive 3D image capture solution consisting
of a unique, patented sensor based on readily available CMOS processes and a 3D vision processing software stack. The
technologyuses a structured light camera approach with the use of generic RGB image sensors plus infrared sensors. Combining
hardware and software devops in order to provide a complete product.

Company Overview
With the "Silicon Eye" systems, Insightness develops high-speed, low-power visual tracking systems based on brain-inspired
technology. The stereo camera approach with an event based sensor technology creates compact and efficient collision
avoidance system for drone.The technology has the unique ability to detect and evade moving, as well as static obstacles. The
technology behind the development has the same foundation as Chronocam. The company is focusing on robotics applications,
with a potential consumer use, with complete products and systems already available.

Address:

Total Capital Raised:
Investors:

University Research Park
5141 California Avenue,
Suite 250
Irvine, California 92617
NA
The VineOC

Selected Senior Management
Professional
Raouf Y. Halim
Gerald (Jerry) Hamilton
Magued (Gregory) Bishay

Website:
Founded:

Professional Title
Chairman & Co-Founder
CEO
Chief Scientist & Co-Founder

www.icclarity.com

Address:

2014

Total Capital Raised:
Investors:

Hafnerstr. 24, 8005
Zürich, Switzerland

Website:
Founded:

NA
Swisscom Ventures

Selected Senior Management
Professional
Christian Brandli
Raphael Berner
Marc Osswald
Nathan Baumli
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Professional Title
CEO
Chip Design
Head of Product
Head of Software Development

www.insightness.com

2014

Private Company Profiles (cont.)

Inuitive

Invisage

Company Overview
Inuitive Ltd. offers a System on Chip (SoC) for 3D image and computer vision algorithms processing. The company provides
NU3000, a multi-core processor focused on stereo vision. The NU3000 offloads the main CPU and shortens both system
latency and response time, while saving power and improving overall performance. INUITIVE design IC chips in order to
optimize consumer experiences in the areas ofMedia, Navigation, Video conferencing, Gaming, Online Shopping, Security,
Edutainment, Augmented Reality and Virtual Reality, Drones, Robots and Autonomous Cars.

Company Overview
InVisage has developed QuantumFilm, a breakthrough imaging-sensing technology that will replace silicon. QuantumFilm
products capture high fidelity, high-resolution images for a variety of mobile and IoT devices. The good response of the sensor
allows for low illumination power operation and Time-of-Flight applications. The company is providing both complete product
and wafers with its thin film technology for further product development.

Address:

Total Capital Raised:
Investors:

3 Hatid’har Street,
Ra’anana, Israel

Website:
Founded:

www.inuitive-tech.com

$63.0M
Deutche Telekom Ventures, 7-Main, Microdent, Midastouch Ventures

Selected Senior Management
Professional
Shlomo Gadot
Dor Zepeniuk
Gur Dror

Professional Title
CEO & Co-Founder
Co-Founder & VP R&D
VP Business Development

Address:

2012

Total Capital Raised:
Investors:

7979 Gateway Blvd #240
Newark, CA 94560

Website:
Founded:

www.invisage.com

2006

$98M
China Oceanwide, GGV Capital, Intel Capital, Nokia Growth Partners (NGP)

Selected Senior Management
Professional
Jess Lee
Gary Larsen
Ted Sargent
Emanuele Mandelli
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Professional Title
CEO & President
CFO
CTO & Founder
VP of Engineering

Private Company Profiles (cont.)

Light.co

Mantis Vision

Company Overview
Light is pushing the boundaries of camera technology, making beautiful photography more accessible than ever before in a
complete product. The Light L16 camera combines advanced optics with powerful software to enable anyone to shoot, edit
and share high-quality pictures. Light is using a multi aperture approach, providing high resolution through the use of numerous
small cameras. It enables a flat form factor and uses a dedicated ASIC for embedded computational operations.

Company Overview
Mantis Vision uses a structured light approach in order to provide 3D imaging. The company is currently developing both the
hardware and software to provide a complete camera product. The possible applications are the consumer field as well as
professional applications.

Address:

Total Capital Raised:
Investors:

636 Ramona St
Palo Alto, CA 94301

$64.7M
CRV, Eclipse, Google Ventures, StepStone

Selected Senior Management
Professional
Dave Grannan
Tom Barone
Rajiv Laroia

Prashant Velagaleti

Website:
Founded:

Professional Title
CEO & Co-founder
CFO
CTO & Co-founder
SVP of engineering & product

www.light.co

Address:

2013

Total Capital Raised:
Investors:

Imber Street 24
Petah Tikva
Israel

Website:
Founded:

$22.2M
Eclipse, Flex Lab IX, Qualcomm Ventures, Samsung Ventures

Selected Senior Management
Professional
Gur Arie Bitan
Moshe Zoller
Eyal Gordon
Shabtay Negry
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Professional Title
CEO
CFO
Chief Scientist
SVP, Professional Products

www.mantis-vision.com

2005

Private Company Profiles (cont.)

Occipital

Orbbec

Company Overview
Occipital is a software startup that develops mobile computer vision applications. Using a structured light approach in order to
enable 3D sensing. The company is proposing complete camera products, integrating both hardware and software for
consumer and proffesional applications. The modules developed by the company can be added to existing mobile phone,
enabling 3D sensing and image processing.

Company Overview
Orbbec is formed by a group of top level 3D vision and artificial intelligence specialists, focused on designing and manufacturing
high performance 3D sensors. Orbbec is proposing a structured light camera approach, offering complete computing cameras
for consumer applications, especially for gaming. The company is offering its modules with built in software enabling seamless
application development.

Address:

Total Capital Raised:
Investors:

1801 13th Street
Suite 202
Boulder, CO 80302

Website:
Founded:

www.occipital.com

$20.02M
Draper Frontier, Foundry Group, Intel Capital, K9 Ventures, Shea Ventures, Techstars

Selected Senior Management
Professional
Jeffrey Powers
Vikas Reddy
Ram Narayanswamy

Professional Title
CEO & Co-founder
Co-Founder
VP of Sensing

Address:

2008

Total Capital Raised:
Investors:

950 Stephenson Hwy
Troy, MI 48083-1113

Website:
Founded:

N/A
N/A

Selected Senior Management
Professional
Howard Yuanhao Huang
Zhenzhong Xiao
Joshua Blake
Brad Long Liu
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Professional Title
CEO and Founder
CTO and Co-founder
VP of Engineering & Co-founder
Lead Optoelectronic Engineer & Co Founder

www.orbbec3d.com

2013

Private Company Profiles (cont.)

PMD

Rockley Photonics

Company Overview
PMD is the leading fabless IC supplier for Time-of-Flight 3D image sensors. The Tof technology allows low power operation and
a low computing load 3D imaging, with a limit around few 10kpixel. The company is offering cameras for industrial applications,
consumer device applications, as well as middleware and application oriented software. PMD products are already in use in
several mobile phones, including Lenovo and Asus Tango phone.

Company Overview
Founded by an experienced management team, successful with two previous silicon photonics companies (Bookham and
Kotura). Rockley Photonics has developed a unique VLSI-silicon photonics chip platform that integrates optical fiber ports
directly to digital processing devices, thereby eliminating inefficient electrical connectivity altogether. This powerful platform
also has many other applications across communications, information processing and optical sensing markets. It is a
particularly vital enabling technology in many large and rapidly growing sectors including 3D imaging, optical sensing and LiDAR.

Address:

Total Capital Raised:
Investors:

Am Eichenhang 50
D-57076 Siegen
Germany

Website:
Founded:

NA
NA

Selected Senior Management
Professional
Bernd Buxbaum
Garrett Place
Robert Lange

Professional Title
CEO
Head of Business Development
Director of Technical Development

www.pmdtec.com

Address:

Clarendon Business
Centre
Belsyre Court, 57
Woodstock Road
Oxford OX2 6HJ, UK

Total Capital Raised:
Investors include:

NA
NA

2002

Selected Senior Management
Professional
Dr Andrew Rickman OBE
Amit Nagra
Nick Kucharewski
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Professional Title
Founder & CEO
COO
CCO

Website:
Founded:

www.rockleyphotonics.com
2013

Private Company Profiles (cont.)

SensL (Sense Light)

Stereolabs

Company Overview
SensL has developed a Time of Flight laser ranging (LIDAR) for industrial and automotive applications, as well as potentially high
end consumer applications. This product is based on a solid-state silicon photomultiplier technology which enables high
sensitivity (low light detection), longer range, lower cost (Silicon based) compared to the existing products.

Company Overview
Stereolabs develops and provides 3D depth sensing technology for autonomous robotics and augmented reality. It offers ZED
Stereo Camera, which is based on passive stereo vision. Setereolabs products do not need illumination, and use computational
power in order to process 3D information. The company sells complete systems with linked software, as well as software
development kits. All designed for both consumer and proffesional applications.

Address:

Total Capital Raised:
Investors:

Building 6800, Avenue
6000, Cork Airport
Business Park
Cork T12 CDF7
Ireland

Website:
Founded:

www.sensl.com

$2.0M
AIB Seed Capital Fund, Delta Partners, Enterprise Ireland

Selected Senior Management
Professional
Bryan Campbell
Carl Jackson
Wade Appelman

Professional Title
CEO
CTO & VP of Engineering
VP Sales & Marketing

Address:

2004

Total Capital Raised:
Investors:

2415 Third Street,
Suite 231
San Francisco, CA
94107
$2.0M
CapDecisif Management

Selected Senior Management
Professional
Cecile Schmollgruber
Edwin Azzam
Olivier Braun
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Website:
Founded:

Professional Title
CEO and Co-Founder
CTO
Led Developer and Co-Founder

www.stereolabs.com

2010

Private Company Profiles (cont.)

Wooptix

Z Lense

Company Overview
Wooptix S.L. develops imaging technologies. The technology has broad applications, from 3D acquisition using a single camera
of a mobile phone to using a multi camera approach. The company has not yet released information on its products and
services.

Company Overview
zLense is the world's first depth mapping camera. It is a unique digital lens add-on to professional broadcast and film cameras,
that uses active illumination to develop a stereo camera approach. zLense is already shipping complete products, including
cameras and the complete hardware and software environment. The company has also initiated several early consumer
applications projects, especially for augmented reality applications.

Address:

Total Capital Raised:
Investors:

Calle Moreno,
Nieto 2,
Madrid, Spain 28005

Website:
Founded:

$3.3M
Bullnet Capital, Caixa Captial, Intel Capital

Selected Senior Management
Professional
Jvier Parraga

Professional Title
CEO

www.wooptix.com

Address:

2014

Total Capital Raised:
Investors:

Expo tér 5-7,
Budapest 1101
Hungary

Website:
Founded:

www.zlense.com

2012

$3.6M
Cen Tech Venture Capital, Colabs Startup Center, Docler Entertainment

Selected Senior Management
Professional
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Professional Title

Depth Imaging: Public Companies To Watch
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II-VI Incorporated Overview
Business Description

Depth Sensing Initiatives

▪ II-VI develops, manufactures, and sells engineered materials and
optoelectronic components and products worldwide.

▪ Il VI has developed lasers and infrared optics that can be used for the
lighting part of the 3D sensing module.

▪ It operates through three segments: II-VI Laser Solutions, II-VI
Photonics, and II-VI Performance Products.

▪ Multiple projects are on the way in the company at the moment,
including the company’s gallium arsenide laser modules
which enable ultrafast fiber lasers to operate with shorter pulses
and achieve higher-precision drilling and marking, achieve their high
output power by combining multiple GaAs semiconductor laser chips
into one module.

▪ The company offers precision infrared optoelectronic components,
such as lenses, output couplers, windows, mirrors, and scan-lenses
for use in CO2 and fiber lasers; and tools for laser materials
processing, including modular laser processing heads for fiber lasers,
direct diode lasers, and other one-micron laser systems, as well as
fiber optic cables and modular beam systems.
Financials
Market Cap:

Representative M&A Precedent Transaction Activity
$2,412

Cash & Equivalents:

$248

Debt:

$303

Enterprise Value:

Date
July - 11

Target

Target Description
Laser source solution for construction market,
instrumentation, and machine vision applications

$2,467

LTM Revenue:

$900

LTM EBITDA:

$174

EV/LTM Revenue:

2.6x

EV/LTM EBITDA:

14.3x

Management

▪

CEO: Vincent Mattera

▪

CFO: Mary Jane Raymond

▪

COO: Gary Alan Kapusta

▪

CTO: Giovanni Barbarossa

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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AMS Heptagon Overview
Business Description

Depth Sensing Initiatives

▪ Heptagon provides complete, simple and seamless 3D imaging,
illumination, sensing, and connectivity solutions powering the
Interface of Things™ and Mobile Innovation.
▪ The Company enables new and unique ways for people to interact
and interface with a smart connected world. With over 2 billion units
shipped and 20 years of industry firsts in miniaturizing and
integrating complex optical, mechanical, electrical, wireless and
software systems, Heptagon has industry leading technology and
services to enhance our customer's competitiveness

▪ AMS acquired Heptagon in 2016 and Princeton Optronics in 2017,
providing the company a large technology and product portfolio in
the field of 3D sensing, including time-of-flight, structured light,
stereovision with products available for volume production and with
a large consumer base.

▪ The technology portfolio of AMS is certainly one of the most
involved in the industry at the moment with products ranging from
image sensors, optics and light management to IR lighting with part
of the production done internally and part of the production
subcontracted, especially for the image sensor itself. Heptagon has
partnered with HiScene and Inuitive to roll out Augmented Reality
glasses.
▪ The companies worked together to develop a complete solution for
advanced 3D depth sensing and AR/VR applications that delivers
excellent performance even in changing light conditions and
outdoors. Heptagon created the TrueD H2 array camera that is the
first in a series of 3D imaging and depth-sensing cameras.

Financials

Management
$6,291
$77,969

▪

CEO: Christian Tang-Jespersen

$307
$3,239

▪

CFO: Desmond Lim

$664
$27

▪

COO: Chun Leong Sow

Enterprise Value:

$75,406
$6,596

▪

CIO: Markus Rossi

LTM Revenue:

$33,385
$641

LTM EBITDA:

$5,656
$144

Market Cap:
Cash & Equivalents:
Debt:

EV/LTM Revenue:

2.2x
10.4x

EV/LTM EBITDA:

13.2x
52.5x

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Apple Overview
Business Description

Depth Sensing Initiatives

▪ Apple designs, manufactures, and markets mobile communication
and media devices, personal computers, and portable digital music
players to consumers, small and mid-sized businesses, and
education, enterprise, and government customers worldwide.

▪ Apple recently announced a partnership with Ikea to launch an
augmented reality app where consumers can see how furniture
looks in their home before purchasing it.

▪ The company also sells related software, services, accessories,
networking solutions, and third-party digital content and
applications. It offers iPhone, a line of smartphones; iPad, a line of
multi-purpose tablets; and Mac, a line of desktop and portable
personal computers

▪ Largan’s CEO announced that it is currently producing a 3D sensing
module for the Apple IPhone 8, features include both facial and iris
recognition

Financials
Market Cap:

Representative M&A Precedent Transaction Activity
Date

$783,484

Cash & Equivalents:

$15,157

Debt:

$98,876

Target

Target Description

Feb - 17

Face recognition software for biometric logins

Enterprise Value:

$815,098

Jan - 16

develops a computer vision technology

LTM Revenue:

$218,118

Nov - 15

Motion capture software for facial recognition

LTM EBITDA:

$69,750

Nov - 13

3D vision technology for digital devices

EV/LTM Revenue:

3.7x

EV/LTM EBITDA:

11.7x

Management
▪

CEO: Tim Cook

▪

COO: Jeff Williams

▪

SVP, CFO: Luca Maestri

▪

SVP, Retail: Angela Ahrendts

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Everlight Overview
Business Description

Depth Sensing Initiatives

▪ Everlight Electronics provides LEDs, lighting components, LED
lighting modules, opto-couplers, and infrared components for
various applications worldwide.

▪ Everlight has developed a series of lighting devices that can be
adapted for 3D sensing applications. The company has a broad
portfolio of IR LEDs and IR detectors and is one of the major players
in the IR lighting market.

▪ The company offers visible LED products, including lighting,
automotive, flash, UV, and SMD LEDs, as well as COB, LED lamps, and
LED digital displays; infrared LED and silicon detectors; infrared
receiver modules; and optic fiber devices.
▪ It also provides optical switch products; optical ICs comprising
ambient light, proximity, and RGB color sensors; photo couplers, and
IGBT and SSR products; and RoHS/REACH products.
▪ The company’s products are used in TV–monitors, home appliances,
mobile devices, indoor and outdoor signages, digital displays, and
LED light bars, as well as lighting, interior and exterior automotive,
and industrial applications.

Financials

Management

Market Cap:

$717

▪

President: Yin-Fu Ye

Cash & Equivalents:

$158

▪

CFO: Hui Zhen Fu

Debt:

$308

▪

President of Production Operations Group: Wen Chang Yang

Enterprise Value:

$631

▪

Senior Vice President: Wu Yan Ye

LTM Revenue:

$964

LTM EBITDA:

$142

EV/LTM Revenue:

0.7x

EV/LTM EBITDA:

4.5x

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Finisar Overview
Business Description

Depth Sensing Initiatives

▪ Finisar provides optical subsystems and components for data
communication and telecommunication applications.

▪ Finisar told investors on an earnings call that it expects one
company, without mentioning Apple by name, to account for
millions of units of a specialized laser for depth-mapping.

▪ The company’s optical subsystems primarily include transmitters,
receivers, transceivers, transponders, and active optical cables,
which provide the fundamental optical-electrical, or optoelectronic
interface for interconnecting the electronic equipment used in
networks comprising switches, routers, and servers used in wireline
networks, as well as antennas and base stations used in wireless
networks.

▪ The iPhone is expected to ship with an enhanced camera outfitted
with laser sensors to support capabilities like 3D selfies, accurate
depth mapping, 3D modeling, advanced biometrics and augmented
reality features.

▪ It also offers wavelength selective switches that are used to switch
network traffic from one optical fiber to various other fibers without
converting to an electronic signal.
▪ In addition, the company provides optical components primarily
consisting of packaged lasers and photodetectors; and passive
optical components for use in telecommunication applications.
Financials

Management
$3,031

▪

CEO: Jerry Rawls

Cash & Equivalents:

$260

▪

CFO: Kurt Adzema

Debt:

$708

▪

EVP of Global Operations: Joseph Young

Enterprise Value:

$2,502

▪

Chief Counsel: Christopher Brown

LTM Revenue:

$1,411

▪

CTO: John Clark

Market Cap:

LTM EBITDA:

$245

EV/LTM Revenue:

1.7x

EV/LTM EBITDA:

9.2x

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Himax Overview
Business Description

Depth Sensing Initiatives

▪ Himax Technologies a fabless semiconductor company, provides
display imaging processing technologies to consumer electronics
worldwide. The company operates through Driver IC and Non-Driver
Products segments. It offers display driver integrated circuits (ICs)
and timing controllers used in televisions (TVs), laptops, monitors,
mobile phones, tablets, digital cameras, car navigation, and other
consumer electronics devices

▪ Himax has a very strong market position as a camera module maker
for existing cameras and dual cameras.

▪ The company also designs and provides controllers for touch sensor
displays, liquid crystal on silicon micro-displays used in palm-size
projectors and head-mounted displays, light-emitting diode driver
ICs, power management ICs, scaler products for monitors and
projectors, tailor-made video processing IC solutions, and silicon Ips

▪ Earlier this year, Himax has suggested that it is integrating itself into
the supply chain for Apple’s IPhone 8 3D sensing module.

▪ it offers digital camera solutions, including complementary metal
oxide semiconductor image sensors and wafer level optics, which
are used in various applications, such as mobile phone, tablet,
laptop, TV, PC camera, automobile, security, and medical devices

▪ The company is actively developing its 3D sensing module
manufacturing capabilities. This development serves to support
most of the initiatives linked to the next iPhone and the other
mobile phone manufacturers.

▪ Himax and Ceva Imaging developed the industry’s first intelligent
always-on visual sensor specifically designed to overcome the
power- and cost-constraints of vision processing for IoT applications.
▪

Himax made a strategic investment in Emza Visual Sense, which is a
developer of extremely efficient visual sensors that include
proprietary machine-vision algorithms and specific architectures that
deliver always-on visual sensing capabilities, achieving orders of
magnitude improvement in power consumption

Financials
Market Cap:

Representative M&A Precedent Transaction Activity
$1,541

Cash & Equivalents:

$190

Debt:

$107

Enterprise Value:

Date
Apr - 17

Target

Target Description
Develops integrated machine-vision devices

$1,452

LTM Revenue:

$803

LTM EBITDA:

$73

▪

CEO: Vincent Mattera

EV/LTM Revenue:

1.9x

▪

CFO: Mary Jane Raymond

EV/LTM EBITDA:

25.0x

▪

COO: Gary Alan Kapusta

▪

CTO: Giovanni Barbarossa

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.

Management
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Huawei Overview
Business Description

Depth Sensing Initiatives

▪ Huawei is a leading global information and communications
technology (ICT) solutions provider. Driven by a commitment to sound
operations, ongoing innovation, and open collaboration, we have
established a competitive ICT portfolio of end-to-end solutions in
telecom and enterprise networks, devices, and cloud technology and
services

▪ Huawei has clearly identified 3D sensing as a key feature for its mobile
phone. It has been using PMD products in its P10 and consumers can
expect increased use of the 3D sensing devices in Huawei’s future
phones. Huawei’s latest high-end smartphone, the P10, uses 3D depthsensing technology to help enhance portraits

▪ Huawei has built over 1,500 networks, helping connect over one-third
of the world's population. Together with our enterprise customers, we
employ open cloud solutions and agile networks to drive efficient
operations and agile innovation in domains like Safe City, finance,
transportation, and energy. With our smart devices and smartphones,
we are improving people's digital experience in work, life, and
entertainment

Management

Financials
Market Cap:
Cash & Equivalents:
Debt:
Enterprise Value:

$0

▪

CEO: Ren Zhengfei

$18,184

▪

Rotating CEO: Eric Xu

$6,621

▪

CFO: Chujun Chen

$0

▪

Executive Deputy General Manager: Liangsheng Qiu

LTM Revenue:

$58,376

LTM EBITDA:

$7,518

EV/LTM Revenue:

0.0x

EV/LTM EBITDA:

0.0x

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Infineon Overview
Business Description

Depth Sensing Initiatives

▪ Infineon Technologies AG engages in the design, development,
manufacture, and marketing of a range of semiconductors and
system solutions used in a variety of microelectronic applications

▪ Infineon is the manufacturer of the image sensor of PMD, a private
German company that has been chosen by Lenovo for the 3D
sensing module in the Lenovo Phab2Pro, with multiple other
projects in the pipeline.

▪ The company’s products include standard commodity components,
full-custom devices, semi-custom devices, and application-specific
components for analog, digital, and mixed-signal applications. The
company has operations, investments, and customers located
primarily in Europe, Asia, and North America
▪ The company’s business is organized in four segments: Automotive,
Industrial & Multimarket, Chip Card & Security, and Wireless
Solutions

Financials
Market Cap:

Representative M&A Precedent Transaction Activity
Date

$24,382

Cash & Equivalents:

$840

Debt:

Oct - 16

Target

Target Description

Develops laser scanning modules

$2,350

Enterprise Value:

$24,345

Management

LTM Revenue:

$7,645

LTM EBITDA:

$1,850

▪

CEO: Reinhard Ploss

EV/LTM Revenue:

3.1x

▪

CFO: Dominik Asam

EV/LTM EBITDA:

12.7x

▪

CMO: Helmut Gassel

▪

Senior VP, Operations: Peter Gruber

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Intel Overview
Business Description

Depth Sensing Initiatives

▪ Intel Corporation engages in the design and manufacture of
products and technologies that power the cloud and connected
world

▪ Intel recently released a new sensor processing chip called the Atom
Cherry Trail, which is primarily used in Intel’s Euclid Developers Kit
for robotics.

▪ The company delivers computer, networking, and communications
platforms to a set of customers, including original equipment
manufacturers (OEMs), original design manufacturers (ODMs), and
cloud and communications service providers, as well as industrial,
communications and automotive equipment manufacturers

▪ The Euclid Developers Kit is a small Linux-powered computer with a
series of sensors and cameras that allow it to work as the brains of a
robot.

▪ The company offers platforms that incorporate various components
and technologies, including a microprocessor and chipset, a systemon-chip (SoC), or a multichip package. A platform might be improved
by additional hardware, software, and services offered by the
company.

▪ It also has an Intel RealSense ZR300 camera system for sensing
depth and tracking motion, as well as ambient light, proximity, and
motion sensors including an accelerometer, digital compass, and
gyroscope. There are also environmental sensors for things like
altitude, humidity, and temperature.

Representative M&A Precedent Transaction Activity

Financials
Market Cap:

$163,544

Cash & Equivalents:

Date

Target

Target Description

$4,934

Debt:

$25,984

Enterprise Value:

Sep - 16

Provides vision processing solutions

$172,233

LTM Revenue:

$59,387

LTM EBITDA:

$22,874

▪

CEO: Brian Krzanich

EV/LTM Revenue:

2.8x

▪

CFO: Robert Swan

EV/LTM EBITDA:

7.3x

▪

CIO: Paula Tolliver

▪

EVP and General Counsel: Steven Rodgers

Management

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Jabil Overview
Business Description

Depth Sensing Initiatives

▪ Jabil provides electronics design, production, and product
management services to companies in the automotive, capital
equipment, consumer lifestyles and wearable technologies,
computing and storage, defense and aerospace, digital home,
emerging growth, healthcare, industrial and energy, mobility,
networking and telecommunications, packaging, point of sale, and
printing industries.

▪ Jabil has developed its activities as a camera module manufacturer
in order to take on an active role in the 3D sensing space, both for
automotive and consumer applications.

▪ It serves its customers primarily with business units that combine
automated, continuous flow manufacturing with advanced
electronic
design
and
design
for
manufacturability

▪ Jabil will provide electronics design, production, and product
management services, to mass produce the compact devices – with
Innoviz confident that it can hit the kind of price targets that will be
needed for widespread deployment.

▪ The company offers its customers electronics design, production,
and product management services that are responsive to their
manufacturing and supply chain management needs

▪ Jabil recently agreed to partner with Innoviz Technologies in an
effort to scale up production of LIDAR systems for autonomous
vehicles.

▪ Jabil seeks to develop its implementation of applications in
photonics in autonomous driving, with the advent of self-driving
vehicles relying on a fusion of radar, camera, and LIDAR data to
navigate safely.

Financials

Management
$5,510

▪

CEO: Mark Mondello

$744

▪

CFO: Forbes Alexander

Debt:

$2,184

▪

COO: William Muir

Enterprise Value:

$6,965

▪

CIO: Gary Cantrell

Market Cap:
Cash & Equivalents:

LTM Revenue:

$18,292

LTM EBITDA:

$1,238

EV/LTM Revenue:

0.4x

EV/LTM EBITDA:

5.5x

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Largan Overview
Business Description

Depth Sensing Initiatives

▪ Largan Precision designs and produces plastic aspherical lens
worldwide. The company offers cellphone/NB lens, Web cam lens,
car lens, camera lens, and scanner lens, as well as optical mouse
lens, RPTV lens modules, and DVD object and collimator lens

▪ Largan is the No. 1 producer of optics for the image sensor market,
such as its dual cameras and has been developing its involvement
in 3D sensing for several years.

▪ It also provides lenses for laptops, tablets, automobiles, and digital
cameras. The company was founded in 1987 and is headquartered in
Taichung, Taiwan. Largan Precision is a subsidiary of Largan Group

▪ Largan Precision has recently announced that it will be deploying and
shipping 3D depth sensing lenses in the second half of 2017, with the
Apple iPhone 8 being the likely consumer application.
▪ The special sensors will enable face recognition functionality, allowing
users of the high-end iPhone to unlock their device just by looking at the
screen.
▪ Largan already supplies most of the rear camera lenses used in the iPhone
7 and iPhone 7 Plus. The system will use an RGB sensor and infrared lasers
to calculate depth.
▪ Unlike vision-based face detection, these cameras will scan and match the
three-dimensional geometry of the human face, achieving better accuracy
compared to traditional 2D face recognition.

Financials
Market Cap:
Cash & Equivalents:
Debt:
Enterprise Value:
LTM Revenue:

Management
$23,914

▪

CEO: En Ping Lin

$1,908

▪

Chairman: En Zhou Lin

$0

▪

CTO: You Zhi Huang

$21,842

▪

VP: Zhong Shi Lin

$1,589

LTM EBITDA:

$985

EV/LTM Revenue:

13.1x

EV/LTM EBITDA:

20.4x

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Lumentum Overview
Business Description

Depth Sensing Initiatives

▪ Lumentum manufactures and sells optical and photonic products. It
operates in two segments, Optical Communications and Commercial
Lasers.

▪ Lumentum has been involved in multiple 3D sensing projects and
products in the last 3 years in regards to lighting applications. The 3D
sensing front camera for the iPhone 8 will be using an
Infrared transmitter and receiver with vertical-cavity surfaceemitting laser technology from Lumentum.

▪ The Optical Communications segment offers components, modules,
and subsystems that enable the transmission and transport of video,
audio, and text data over high-capacity fiber optic cables.
▪ It offers tunable transponders, transceivers, and transmitter
modules; tunable lasers, receivers, and modulators; and transport
products comprising reconfigurable optical add/drop multiplexers,
amplifiers, and optical channel monitors, as well as components
consisting of 980nm, multi-mode, and Raman pumps.

▪ This segment also offers Super Transport Blade, which integrates
optical transport functions into a single-slot blade; products for 3-D
sensing applications, including a light source product; vertical-cavity
surface-emitting lasers; distributed feedback and electro-absorption
modulated lasers; and individual and compact laser arrays.
Financials

Management
$3,874

▪

CEO: Alan Lowe

Cash & Equivalents:

$578

▪

CFO: Aaron Tachibana

Debt:

$313

▪

COO: Vincent Retort

Market Cap:

Enterprise Value:

$3,645

LTM Revenue:

$995

LTM EBITDA:

$106

EV/LTM Revenue:

3.6x

EV/LTM EBITDA:

29.0x

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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O-Film Overview
Business Description

Depth Sensing Initiatives

▪ Shenzhen O-film Tech designs and manufactures electronic
components for the consumer electronics and automotive markets.
The company designs, engineers and manufactures IR-cut filters for
digital cameras, as well as electronic components such as touch
panels, cover glass, camera modules, biometric sensors, haptic
response technology and LCD modules

▪ O-Film is one of the leading manufacturers of camera modules (single
and dual camera) and is actively developing 3D sensing module
manufacturing capabilities for consumer applications.

▪ O-Film is a Tier-1 supplier for the automotive industry in the areas of
automotive touch panel, instrument cluster and infotainment,
camera and ADAS solutions and body electronics and sensors

Management

Financials
Market Cap:

$7,605

Cash & Equivalents:

$419

▪ President: Rongjun Cai
▪ CEO: Li Xuan

Debt:

$1,106

▪ CFO: Suwen Li

Enterprise Value:

$8,292

▪ SVP: Yansong Xiao

LTM Revenue:

$3,911

LTM EBITDA:

$229

EV/LTM Revenue:

2.0x

EV/LTM EBITDA:

32.9x

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Omnivision Overview
Business Description

Depth Sensing Initiatives

▪ OmniVision Technologies is at the forefront of the digital imaging
revolution. Being the first company to introduce commercial sensors
using backside illumination OmniVision continues to push the
boundaries of digital imaging technology, which is why many of the
world’s biggest brands use OmniVision CameraChip™ sensors

▪ Omnivision is one of the top three image sensor manufacturers
worldwide and is deeply involved in the development of 3D sensing
technologies. The company is still in the development phase for
several innovative image sensors, aiming to reach market soon.

▪ With more then 1,600 employees worldwide and over 6.5 billion
products shipped, Ominivision is a leading provider of advanced
digital imaging solutions. The CMOS image sensors are found in
some of the world’s most successful products, including
smartphones, tablets, notebooks, security and surveillance systems,
automotive applications, medical devices, and emerging applications
such as AR,VR devices, drones and robotics

Financials
Market Cap:

Representative M&A Precedent Transaction Activity
Date

$0

Cash & Equivalents:

$410

Debt:

Target

Jun - 11

Target Description
Wafer-level lenses for digital imaging devices

$33

Enterprise Value:

$0

LTM Revenue:

$1,302

LTM EBITDA:

$93

EV/LTM Revenue:

0.0x

EV/LTM EBITDA:

0.0x

Management
▪

CEO: Shaw Hong

▪

CFO: Anson Chan

▪

COO: Dr. Henry Yang

▪

CTO: Dr. Howard E. Rhodes

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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On Semiconductor Overview
Business Description

Depth Sensing Initiatives

▪ ON Semiconductor, based in Phoenix, Arizona, is a leading supplier
of semiconductor-based solutions, offering a comprehensive
portfolio of energy efficient power and signal management, logic,
and standard and custom devices
▪ The company’s products are focused to help engineers solve their
unique design challenges in automotive, communications,
computing, consumer, LED lighting, industrial, medical and
military/aerospace applications.

▪ Onsemiconductor is the global leader for image sensors within
automotive applications, with very strong leadership and
management expertise.
▪ The company is one of the potential new entrants in the 3D sensing
areas, both for automotive and consumer applications.

▪ ON Semiconductor operates a efficient supply chain and quality
program, and a network of manufacturing facilities, sales offices and
design centers in key markets throughout North America, Europe,
and the Asia Pacific regions

Financials
Market Cap:

Representative M&A Precedent Transaction Activity

Date

$6,395

Cash & Equivalents:

$729

Debt:

$3,260

Enterprise Value:

$8,948

LTM Revenue:

$3,907

LTM EBITDA:

$728

EV/LTM Revenue:

2.0x

EV/LTM EBITDA:

9.9x

Jun - 14

Target

Target Description
Manufactures image signal processors/sensors

Management
▪

CEO: Kieth D. Jackson

▪

CFO: Bernard Gutmann

▪

COO: William A. Schromm

▪

SVP of Image Sensor Group: Taner Ozcelik

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Osram Overview
Business Description

Depth Sensing Initiatives

▪ OSRAM is a globally leading provider of lighting solutions with a
history dating back more than 100 years. Our portfolio includes hightech such as infrared or laser lighting. OSRAM products are used in
diverse applications ranging from virtual reality, autonomous driving,
and mobile phones to smart and connected lighting solutions in
buildings and cities

▪ Osram is the world leader for IR lighting devices, including LED and
laser diodes.

▪ OSRAM products include Iris scan, fingerprint scan, and facial
recognition components. Their automotive division has systems
designed for conventional lights, ambient car lighting, and IRED
detections systems, focused at adaptive cruise controls and crash
prevention. There is also an arm focused on industrial and event
lighting as well as opto-semiconductors

▪ The development of a new LIDAR laser chip means OSRAM can
produce a component that can in the light of day, it should detect
cars from at least 200 meters away, and pedestrians at 70 meters
out.

▪ OSRAM is based in Munich, Germany and has around 24,600 global
employees

▪ The company has robust development in 3D sensing for consumer
applications, taking full benefit of the German and German speaking
industrial involvement of such products.

▪ The overall lidar system covers 120 degrees in the horizontal plane,
with 0.1 degree of resolution, and 20 degrees in the vertical plane,
with 0.5 degree of resolution.

Financials
Market Cap:

Representative M&A Precedent Transaction Activity
$7,994

Cash & Equivalents:

$910

Debt:

$247

Enterprise Value:

$7,285

LTM Revenue:

$4,469

LTM EBITDA:

$749

EV/LTM Revenue:

1.6x

EV/LTM EBITDA:

9.9x

Date

Target

Feb - 11

Target Description
Supplies lighting for automotive sector

Management
▪

CEO: Olaf Berlien

▪

CFO: Klaus Patzak

▪

CEO of Opto-Semiconductors: Aldo Kamper

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Qualcomm Overview
Business Description

Depth Sensing Initiatives

▪ QUALCOMM develops, designs, manufactures, and markets digital
communications products and services through three operating
segments:
− CDMA Technologies: Develops and supplies integrated
circuits and system software based on code division
multiple access (CDMA), orthogonal frequency division
multiple access (OFDMA), and other technologies for use in
voice and data communications, networking, application
processing, multimedia, and global positioning system
products
− Technology Licensing: Grants licenses or provides rights to
use portions of its intellectual property portfolio, which
include various patent rights useful in the manufacture and
sale of certain wireless products comprising products
implementing CDMA2000, WCDMA, CDMA TDD, and/or LTE
standards, as well as their derivatives.

▪ The Lenovo mobile phone Phab2Pro has been the first mobile phone
using a Tango enabled time-of-flight 3D sensing sensor, highlighting
the Qualcomm’s 3D sensing interests and the use of its processor
for 3D imaging analysis.

Financials

Representative M&A Precedent Transaction Activity

▪ Qualcomm’s Snapdragon processor powers Google’s Tango-enabled
mobile devices. Tango is a new technology from Google for
smartphone augmented reality (AR) that aims to make smartphones
smarter by giving them an understanding of the world around them.
▪ Tango is a combination of hardware (sensors/cameras) and software
that is designed to let mobile devices see what we see and sense
movement with greater realism.

Market Cap:

$79,471

Cash & Equivalents:

$14,909

Debt:

$21,898

Enterprise Value:

$80,495

LTM Revenue:

$23,243

LTM EBITDA:

$7,881

▪

CEO: Steven Mollenkopf

EV/LTM Revenue:

3.6x

▪

CFO: George Davis

EV/LTM EBITDA:

11.3x

▪

President: Derek Aberle

▪

Executive Vice President: Cristiano Renno Amon

Date
Jul - 11

Target

Target Description
Camera enabled gesture recognition

Management

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Samsung Overview
Business Description

Depth Sensing Initiatives

▪ Samsung engages in the consumer electronics, information
technology and mobile communications, and device solutions
businesses

▪ Samsung, as one of the top three image sensor manufacturers
worldwide, is involved in the 3D sensing imaging fields via multiple
activities such as its image sensor product which can be adapted for
3D sensing.

▪ Products: Digital TVs, monitors, and printers; mobile phones,
smartphones, tablets, wearables, other phones, accessories,
communication systems, and computers; memory and system LSI
products; LCD and OLED panels; audio equipment, such as home
entertainment systems, soundbars, sound towers, digital
components, Blu-Ray and DVD players, and multimedia speakers;
and solid state drives (SSD), portable SSDs, and memory cards
▪ The company is also involved in the manufacturing of semiconductor
equipment and components, as well as the provision of repair
services for electronic devices. Further, the company provides
mobile payment and communication system services, as well as
manufactures and sells server semiconductor storage system.
Additionally, it offers quality control systems for semiconductor;
digital advertising platforms; cloud services; and research of AI
technology

▪ In addition, Samsung ElectroMechanics is one of the leaders in
camera module manufacturing and is deeply involved in all the
current projects linked to 3D sensing in mobile phones.
▪ Samsung has created what they claim is the first CMOS sensor that
can collect both visible light and depth data. It’s accomplished by
mixing in depth-sensing pixels with the RGB photosites normally
found on such sensors

Financials

Management
$288,253

▪

CEO and Head of Device Solutions Division: Dr. Oh-Hyun Kwon

Cash & Equivalents:

$24,653

▪

President & Head of IT and Mobile Communications: Jong Kyun Shin

Debt:

$11,850

▪

President & Head of Consumer Electronics Division: Boo-Keun Yoon

Enterprise Value:

$240,549

▪

President & CFO: Sang-Hoon Lee

LTM Revenue:

$180,554

LTM EBITDA:

$44,010

Market Cap:

EV/LTM Revenue:

1.3x

EV/LTM EBITDA:

5.2x

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Sony Overview
Business Description

Depth Sensing Initiatives

▪ Sony designs, develops, manufactures, and sells electronic
equipment, instruments, and devices for consumer, professional,
and industrial markets

▪ Sony is the definitive global leader for image sensors. Sony is deeply
involved in 3D sensing applications for automotive and industrial
applications.

▪ Products: LCD televisions, optical pickups, mobile phones, tablets,
audio equipment and video conference systems, batteries,
broadcast and professional-use video equipment, and DVDplayers/recorders; and Blu-ray Disc players and recorders, ROMs,
CDs, DVDs, and UMDs

▪ From its own words, it is now looking toward consumer applications
in order to benefit from existing opportunities. The company has in
house all the technologies adapted for 3D sensing, such as image
sensors, IR lighting, optics and module integration.
▪ Sony's Future Lab created a prototype projector that turns any flat
surface into a screen for light to play on. The interactive tabletop
concept uses depth sensors and motion tracking to know when
objects are placed on the table and even bring storybooks to life.

Financials
Market Cap:

Representative M&A Precedent Transaction Activity
$51,535

Cash & Equivalents:

$8,632

Date

Target

Oct - 15

Target Description
3D imaging and gesture recognition solutions

Debt:

$10,953

Enterprise Value:

$50,249

LTM Revenue:

$57,336

LTM EBITDA:

$5,175

▪

CEO: Kazuo Hirai

EV/LTM Revenue:

0.7x

▪

CFO: Kenichiro Yoshida

EV/LTM EBITDA:

7.6x

▪

Executive Vice President: Andrew House

▪

Executive Vice President: Hiroki Totoki

Management

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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ST Micro Overview
Business Description

Depth Sensing Initiatives

▪ STMicroelectronics designs, develops, manufactures, and markets
semiconductor products used in various microelectronic
applications, including automotive products, computer peripherals,
telecommunications systems, consumer products, industrial
automation, and control systems

▪ STMicro is developing its time-of-flight technology for consumer
applications and has already sold several of these devices for
proximity sensing in the iPhone 7 Plus and other mobile phone
makers.
▪ ST Micro manufactures the image sensor and as well as the module
itself. The company has invested heavily in its production
infrastructure in recent months, seeking to exploit 3D sensing
opportunities linked to the new phones to be realized later in 2017.
▪ STMicro’s new sensor, the VL53L0, can range faster, over longer
distances, and more accurately, significantly improving smartphoneand tablet-camera performance and opening new possibilities and
features in robotics, user detection, drones, IoT, and wearables.
▪ VL53L0 also enhances smartphone applications including dualcamera-based depth-mapping and offers exciting opportunities in
robotics, user detection, drones, IoT, and wearables

Financials
Market Cap:
Cash & Equivalents:
Debt:
Enterprise Value:

Management
$14,549

▪

CEO: Carlos Bozotti

$1,641

▪

COO: Jean-Marc Chery

$1,458

▪

Executive Vice President: Orio Bellezza

$14,052

▪

Financial Controller: Lorenzo Grandi

LTM Revenue:

$6,944

LTM EBITDA:

$1,001

EV/LTM Revenue:

1.8x

EV/LTM EBITDA:

11.5x

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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Sunny Optical Overview
Business Description

Depth Sensing Initiatives

▪ Zhejiang Sunny Optics designs, manufactures and sells optical
components, accessories, and optoelectronic modules. Its products
include conventional camera lens, digital camera lens, scanner lens,
projector lens, plates and prisms and PC camera, video camera, and
mobile camera modules

▪ Sunny Optical is one of the leaders of optical lens and camera
module manufacturing for single image sensors, dual camera, and
3D sensing.
▪ It has a very strong product portfolio and the ability to support the
growth of the market. Sunny Optical has also invested in Movidius, a
San Mateo based startup that makes chips that accelerate computer
vision processing.
▪ Movidius supplies these chips to drone makers and thermal infrared
imaging companies.

Financials
Market Cap:
Cash & Equivalents:
Debt:
Enterprise Value:

Management
$12,586

▪

CEO: Sun Yang

$69

▪

Executive Vice President: Wang Wenjie

$134

▪

Chairman: Ye Liaoning

$12,337

LTM Revenue:

$1,963

LTM EBITDA:

$234

EV/LTM Revenue:

5.9x

EV/LTM EBITDA:

47.8x

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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VIAVI Solutions Overview
Business Description

Depth Sensing Initiatives

▪ Viavi Solutions provides network test, monitoring, and assurance
solutions to communications service providers, and enterprises and
their ecosystems worldwide.

▪ Viavi has been delivering 3D depth sensing filters for the Microsoft
Xbox Kinect. Viavi’s proprietary low angle shift technology enables
customers to significantly improve the signal-to-noise ratio of their
systems.

▪ The company operates through Network Enablement, Service
Enablement, and Optical Security and Performance Products
segments.
▪ The Service Enablement segment provides embedded systems and
enterprise performance management solutions for communication
service providers and enterprises with visibility into network,
service, and application.
▪ The Optical Security and Performance Products segment provides
optical security solutions with a strategic focus on serving the anticounterfeiting market through advanced security pigments, thread
substrates, and printed features for the currency, pharmaceutical,
and consumer electronic sectors.
Financials

Management
$2,553

▪

CEO: Oleg Khaykin

Cash & Equivalents:

$964

▪

CFO: Amar Maletira

Debt:

$986

▪

SVP: Luke Scrivanich

$2,097

▪

CMO: Paul McNab

Market Cap:

Enterprise Value:
LTM Revenue:

$862

LTM EBITDA:

$99

EV/LTM Revenue:

2.5x

EV/LTM EBITDA:

23.3x

All dollar denominations within the Financials data section are displayed in millions.
All Financials recorded are as of 7/23/2017.
Source: Capital IQ, The Company website (Recent News), Techcrunch, Business Insider.
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About Us
About Woodside Capital Partners
Woodside Capital Partners (WCP) is a global independent investment bank delivering world-class strategic and financial advice to emerging growth companies in
the technology sector. We focus on transactions ranging from $15 million to $300 million and know how to “close the deal” whether it’s through M&A, capital
raising, private placement or strategic partnering. With a strong track record in M&A, strategic partnerships and private placements, Woodside Capital Partners
has been providing worldwide investment banking services since 2001. Woodside Capital Partners has offices in Silicon Valley and London, and leading domain
experience in technology, media, and telecommunications. WCP Research offers institutional technology research services to buy-side institutional investors
and technology industry executives. The team of Woodside Capital Partners has completed transactions totaling more than $10 billion. For more information,
please contact Rudy Burger at rudy@woodsidecap.com or visit www.woodsidecap.com.

About Yole Développement

Founded in 1998, Yole Développement, the "More than Moore" market research, technology & strategy consulting company has grown to become a group of
companies providing marketing, technology and strategy consulting, reverse engineering and reverse costing, IP analysis and patent portfolio
management. Yole’s fields of expertise include MEMS and sensors, imaging, front end and back end semiconductor manufacturing, advanced packaging, power
electronics, solid state lighting, new displays technologies, photonics, compound semiconductors & substrates, RF electronics devices & technologies, MedTech,
and nanomaterials. For more information, please contact Jean-Christophe Eloy at eloy@yole.fr or visit www.yole.fr.
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