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ABOUT KNOWMADE

Specializedh analysisof patentsandscientificinformation, Knowmade
provides Technologylintelligenceand IP strategy consultingservices
The company supports R&D organizations,industrial companiesand
investors in their businessdevelopment by offering them a deep
understandingof their IPenvironmentandthe technologytrends.

Knowmade operates in the following industrial sectors Compound
Semiconductors, Power & RF/microwave Electronics, LED/OLED
Lighting & Display, Photonics, Memories, MEMS & Sensors,
Manufacturing & Advanced packaging, Batteries & Energy
management, Biotechnology, Pharmaceuticals, Medical Devices,
Medicallmaging AgriFood& Environment

Knowmade &xperts provide prior art search, patent landscape
analysisscientificliterature analysispatent valuation,|P due diligence
and freedomto-operate analysis In parallel the company proposes
litigation/licensing support, technology scouting and IP/technology
watch service KnowmadeQ @nalysts combine their technical and
patent expertise by using powerful analyticstools and proprietary
methodologies to deliver relevant patent analysesand scientific
reviews
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Scope of the report REPORT

SCOPE OF THE REPORT

Examples of patents included in the report

Included in the report as LIDAR devices and systems

VCSEL array V/CSEL in applications
KR! 7

7447 . "
. ERIRIEE Optical source and detector usin
7 surface mount packaging Wselrar:av_de:':ea"dlm"h°:i°_r wmcal caviwsurfac?emittinslaszr
iy il manufacturing the vesel aray device i
for high-speed vertical O KEROK diode

cavity surface emitting SAMSUNG ELECTRONICS
Lo lasers

- FRINCETON OPTRONICS

SCOPE OF THE REPORT
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Understanding the main trends RE
Who, When and where? PORT

SA p
IP LANDSCAPE OVERVIEW LE
Main patent applicants

IP LANDSCAPE OVERVIEW

Geographic map of patent applications
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Time evolution of patent publications: Main IP players
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Understanding the main technological approach
Corpus segmentation by material, valued chain position and patented techng

IP POSITION OF MAIN PATENT APPLICANTS
Patent corpus segmentation

The selected corpus can be divided into two segments regarding the position of the patented technology on the value chain. As a first step, it has been
segmented between patents related to applications using WICSELs and patents related to the VCSEL manufacturing and processing.
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VICSELs Techno (2870+ patent families)
Example of patent families include in the segment
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WCSEL systems & applications [1330+ patent familles)
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IP POSITION OF MAIN PATENT APPLICANTS

Main IP players per technological approach (VCSEL techno segment)

(S row

—
IP POSITION OF MAIN PATENT APPLICANTS

Materials used in VCSEL manufacturing
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IP POSITION OF MAIN PATENT APPLICANTS
Application and Manufacturing segments: Time evolution of patent publications
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Comparison of IP players RE
Portfolios analysis and ranking: who has the strongest IP position and why? sa PORy
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IP POSITION OF MAIN PATENT APPLICANTS
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Understanding the key players IP strategies
Key player portfolio analysis

From portfolio to IP strategy

gECY):IP foLn‘w\zaErﬁ/Spresentation R I Co H

RICOH polarizers

Company Overview
Name: RICOH RICOH lenses
Creation: 1936
Headquarter: Ota, Tokyo, Tokyo, Japan
Website: https://www.ricoh.com/
Employees: 220
Revenue: $10.9 B (¥ 2,331 trillion in 2015)

Company presentation:

* Ricoh Company, Ltd. |s a Japanese multinational imaging and electronics company. It
was founded by thq RIKEN zaibatsu in 1936 as Riken Sensitized Paper. Ricoh's
headquarter is locatefl in Ricoh Building in Chi, Tokyo.

* Since 2011 Ricoh has| published several papers related to the development of VCSEL

for printing or high pqwer application. RICOH mirrors
* In 2014 Ricoh has anfiounced its will to make a full-scale entry into markets that are
expected to grow, |such as the autorpesve—fctons Her—and =

infrastructure market}. The company will tHereby contribute to the strengthening and
expansion of the Rijoh Group’s industridl products business. In response to the
development of autofnobiles with motorizef equipment and artificial intelligence, the
Group will accelerate|the development anq commercialization of products of sensing
modules for ADAS ar{d modules for HMI (uman-machine interface) {see here). This
first announcement Has been followed by § press release in 2016 claiming that Ricoh
has developed a highlpower VCSEL module|for use in Laser Ignition, Laser Processing
Machines, and Sensirlg Applications

RICOH microlens array
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