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Industry/market data photonics in Germany a

OpTecBB

The Photonics Industry in Germany

The german photonics industry in numbers

130K 308 9% 1,000

employees EUR total revenue R&D rate companies

Development of the German photonics industry

95

2011 2014 2020
(projection)
M Foreign revenue (B EUR) Domestic revenue (B EUR)
Sources: Photonics industry report/Optech Consulting, 2014; Calculations: SPECTARIS




Photonics Networks in Germany

OpTecBB

OptecNet Deutschland — An interregional national Meta-Network

— More than 500 members in the eight regional
networks

— Services of OptecNet Deutschland
for ist members

Annual conference

Workshops/further education (discounts for members)
Start-up Challenge

Photonik magazine Abo

Participation in EU projects (H2020 CSA)

Public Outreach, dissimination

Consultation at national level (BMBF, BMWi
DPG, ...) and international (OSA, SPIE, IOA...)

Partnerships with events/congresses, trade fairs
Job board

Web and social media communities

o
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OpTecBB

About OpTecBB

e  Optec-Berlin-Brandenburg (OpTecBB) e.V. is the competence network for optical technologies and
micro systems technologies in the federal states of Berlin and Brandenburg.

e OpTecBB e.V. is and initiative of companies and research institutions in Berlin and Brandenburg
that collaboratively explore and exploit the possibilities of these technologies

e OpTecBB e.V. was founded on September 14th 2000 by companies, universities, research
institutions and associations and with the support of the Berlin Senate and the relevant
ministries in Brandenburg

e Today the association has about 120 institutional members.

e National collaboration in OptecNet Deutschland (more than 500 member organizations)
e  Member of go cluster (former Kompetenznetze.de)

e  Member of European Photonics Industry Consortium (EPIC) and engaged in Photonics21

e Awarded with the Bronze Label of Cluster Management Excellence




OpTecBB

About the Berlin Photonics Cluster

e Photonics has a 200 year tradition in Berlin and Brandenburg.

 Theinnovative core of the cluster:
— 390 technology oriented companies (298 in Berlin and 92 in Brandenburg)
— 10 universities and 26 non-university research organizations (11 in Brandenburg and 25 in Berlin).

e Approx. 16.600 employees and approx. 2,8 bn. Euro revenues

e Annual growth (revenues) on average 5 to 8%, export share 70 %, R&D share almost 10 %.

e Competences Support to Members
— Lighting technology, - recruitment,
— Laser technology, - qualification,
— Sensors, metrology and optical analytics, - internationalization, market access,
— Biomedical optics, - start-up support, mentoring,
— Ophthalmology, - public relations, location marketing,
—  Optical communication, - consultation to politics, lobbying,
—  Microsystems technology, - cluster management.

— Displays and components.
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Organization of the focus areas

OpTecBB

BRANDENEURG |, LA Berlin

Technological Focus Areas

- Beam sources & guidance s UV/xray IR/ THz

systems technology
- material processing/ selective = Process metrology
laser melting - Spectroscopy

==+ Medicine/ Biotech
Communication/ data

.+ measurement technology

« Laser components and materials

= Ophthalmic optics
= Image processing
{ - Diagnostics

« Smart lighting

« Semiconductor light sources

- Applications in mobility,
therapy, wearables, design,
architecture etc.

= Photonic components for » Packaging
data and telecommunication « Interconnection

« Sensor and measurement technology
technology « Reliability

* Quantum technology

- Visible light communication
(VLC)

- System integration

E
£
£
£
9




Organization of the focus areas

Photonics and quantum
tech for communication
and sensors

Dr. Henning Schroder
(FhG 1ZMm)

Support

Dr. Frank Lerch
(OpTecBB)

-
Active Group

Schell (FhG HHI), Kropp (InBeCon), Roth
(ADVA), Graurock (Fisba), Krutzek (FBH),
Hofmann (Tektronix), Daedlow (Finetech),
Schuhmann (Berliner Glas), Schiefelbein

(Siemens), Grallert, Schulz, ...

Optical analytics

Dr. Michael Kolbe

(PTB)

= Prof. Dr. Stefan Kowarik
W B8Am)

support

Dr. Frank Lerch
(OpTecBB)

res

Active Group

Beckhoff (PTB), KanngieRer (TUB), Hertwig
(BAM), Stiel (MBI), Esser (ISAS),

Boslau (Bruker), Kemmler (greateyes),
N.N.(Sentech), Hibers (DLR), Schiller LTB,
Léhmannsrében (Uni P), Haberland (Laytec)

Peter Krause
(First Sensor AG)

support

Dr. Frank Lerch
(OpTecBB)

res

Active Group

Lang (FhG 1ZM), Oberschmidt (TUB),
Schenk (FhG IPMS), Lancki (Lancki),

Mai (IHP), Jung (VDE), Luxem (Pepperl &
Fuchs), Kirbis (Finetech), Paschke (FBH)

» Biophotonics and
= ophthalmology
» Prof. Dr. Justus Eichst&adt
. (FH Brandenburg)

support
Dr. Frank Lerch (OpTecBB)
Dr. Anne Techen (WFBB)

Active Group

Dietze (Beuth), Sichting (Berliner Glas),
Berlien (EK), Macdonald (PTB),

Graurock (FISBA), Eichler (TU Berlin),

Feld (C. Zeiss Meditec), Kleinert (FhG HHI),
Zude-Sasse (ATB)

Micro systems technology

OpTecBB

Lighting technology

Prof. Dr. Stephan Volker
(TU Berlin)

support

Dr. Frank Lerch
(OpTecBB)

s

Active Group

Jordan (FhG 1ZM), Mahlkow (OUT),
Schumacher (TUB), Rotsch (OSA),
Hufnagel (Siemens), Lancki (Lancki),
Rupp (DRIVERY), Smida (LichtKunstLicht)

Laser technology

Thomas Beck
(Siemens & Laserverbund)

support
Gerrit Rossler
(BPWT)

Active Group

Ringlhan (LaserPhoton),

Sowoidnich (FH Brandenburg),

Metge (OWIS), Raab (Raab Photonik)




OpTecBB Activities - Workshops

Workshops 10/11 2019
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WORKSHOP

PHOTONISCHE SENSORIK aus Berlin Brandenburg
28. Oktober 2019

Anlasslich des MST-Kongresses

Estrel Hotel Berlin

Sonnenallee 225
12057 Berlin

THE GERMAN CAPITAL REGION

excelionce in pholanics

OpTecBB
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Woerkshop additive manufacturing and analysis of printed structures

The international Workshop on Additive Manulscluring Technologies i an initistive of the Oplec-
Berlin-Brandenburg & V. i0pTecB2) and the Fraunhafier institate for Production Systems and Design
Technology WK in Berlin, ssming to foster the of local and globel ol tive in the field
ol Additive Manufacturing. Crestion snd strengthening of business relativnships as well & RED
wartnerships and sirstegic couperation between scade:
the foeus of this initistive The warkshap wdll present the Intess develapments on several tapics af
the additve Manufacturing walue chain: from hine /sy and respective

a, resesich organizations and industry are

technologies tw guaiity inspedlion and final apulication in the sectors of serospace, enesgy and metal
vurking. amany others, We sce looking furweed to welcaming you at the Internstions! Workshop an
Additive Manufacturing Technologies?

Date Dienstag, 0411 2019

Venue: Fraunhofer-instiut fur Produk und Korstruk ik @K

Pascalstrafie 89, 10587 Betlin

A workshop for: speri
Interested In Ak

sts and ewecutives from manufacturing and QD departments

tve Mnnufacturing technalngies
Further information:  The workshop language is tnglish. There will be admission charges.

Contact: OpTecha affier [ontechhs . +493063921720)
Admission: 250,00 {excl. VAT) for members®, 300,00 [excl. VAT) non-members®
o wnn

BPB & BAM ....ii
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& Kowmrik

WORKSHOP

Machine learning in optical analytics

Machinn learming s opfical analylies e warde sange of applicabions mwhich

optical instrurments and anafysis methods are mmproved by selleameg algonthms.
Application examples include the of material from
complex zpactra, fastreal-time data analysis prior - orintelligent

alam triggers. Cument challenges lie in the extension of the application scenanos for
maching learméng in optical anafysis and the creation of a data basis for training the

algorithma Although machine leamng is highly dwrlnprd in same arean of opt h
I proe peal poteabial [or nevel apphcatins
and big et elfored by opb

151
processing of big data not avaiable with !rndmcﬂal s]gomhm; For prsclmoﬂers in machine
leaming, the conference may trigger imterest in the use cases and rich data of advanced
optical analytics, so that inspiing joint developments will be tiggerad

13th NOVEMBER 2019

Lecture Hall @ HZB (BESSY Il)
Albert-Einstein-Str. 15

12489 Berlin-Adlershof

THE GERMAN CAPITAL REGION

excellence in pholonics




OpTecBB Activities - Photonics Days

Photonics Days
Berlin Brandenburg 2020, October 7-8

WISTA, Berlin-Adlershof

Preliminary program

OIDA topical meeting Quantum Optics (Sensorik)
Dutch German PIC Workshop HECMIR Laser Workshop
German Israeli AgriPhotonics symp. Faseroptik

LVBB Workshop Optics manufacturing

HZB Workshop nanophotonics/solar HZB Workshop nanophotonics/solar

10



Start-up support

Start-up support

— Photonics start-up monitoring

— Free membership (three years)

— Mentoring

— Inclusion of photonics start-ups in workshop programs

— Photonics Start-up challenges

— Seminars with photonics start-ups at TU Berlin

Berlin --> Start-up Capital

OpTecBB/Cluster needs new companies
Companies needs new ideas/innovations
ecxellent conditions for formations of companies

in Berlin Brandenburg

START-IJPS

AN ALTERNA

{‘3-':,5-3!; ER PAT
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\ TIVE
ARIIVE

HIN

1B 182077
15:00

OpTecBB

OEF’IC

EPIC Entreprenaurship — Startup - Venture Forum

i apie e

4-5 October 2017 1 Berlin, Germany

Py —Impannw i Adlershof
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AgriPhotonics E

Using optics and photonics in agriculture OpTecBB

Challenge:

Data collection of plant material for knowledge-based, locally adapted, and sustainable plant
production using optical and photonic methods

Tasks:

- Optical measurements of soil parameters

- Identification of plant conditions

-  Determination of growth factors (e.g. water content and water status)
- Analysis of biomass development

- Detection of plant diseases and pathogen organisms

- Detection of beneficials

- Detection of foreign objects and materials

12



OpTecBB

ZIM network international

“ZIM” - Zentrales Innovationsprogramm Mittelstand.:

Central Innovation Programme for small and medium-sized enterprises (SMEs): a funding
programme of the Federal Ministry for Economic Affairs and Energy aiming to foster the innovative
capacity of SMEs and thus to contribute to economic growth and the creation of new jobs.

ZIM - International Network

- minimum: 4 SMEs in Germany + 2 international SMEs + research and technology organisations
(RTOs)
- 2 steps of funding:
- 1) 1,5 year: maximum 190.000 € (95% funding quota)
- 2)year 2-3: declining funding quota: 80%, 60% and 40% respectively

- Atotal of 450.000€ for both steps (maximum 4,5 years)

- ZIM programme provides financial support only for the German partners involved. International
organisations (coordinators, companies, RTOs and others) are responsible for their own funding.

13



ZIM international cooperation projects a

“ 3> @ © 8 httpsy//www.zim.de/ZIM/Redaktion/DE/Dossiersfinternational-laender-uebersicht htm| 110% ads wd i @O & = H =

8 | BMWi.de (ZIM
f Forderangebote  Infothek  Kontakt & Service Formularcenter £ Suchbegriff eingeben

‘ Partner: BPItrance

1 Weitere Informationen

ISRAEL / Israel

12. Ausschreibung
Antragsannahme bis zum 28.11.2019
Partner: ISERD und EUREKA

Weitere Informationen

e« 12. call |open until 28.11.2019
e g « Partners: ISERD & EUREKA

Antragsannahme bis 29.11,2019

Partner: NRC IRAP
- more than once a year

-
o

A

CANADA .ﬂ;"r"
[l

Weitere Informationen

]
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http://www.iserd.org.il/
http://www.eureka.dlr.de/

AgriPhotonics - Projekt management =

OpTecBB
E— (N ATB Photonics Israel
Nue”  Leibniz-Institut far = = :
i Agrartechnik und Biodkonomie The Association of Photonics
OplecBB Industries in Israel

OpTecBB e.V. ATB Photonics Israel
Optec-Berlin-Brandenburg Leibniz Institute for Agricultural Photonics Israel
(OpTecBB) e. V. Engineering and Bioeconomy

Rudower Chaussee 25 (ATB) 29 Hamered
12489 Berlin Max-Eyth-Allee 100 Tel-Aviv

14469 Potsdam-Bornim

Dr. Frank Lerch Dr. Manuela Zude-Sasse Haim Rousso
Dr. Janina Bolling

+49 30 6392 1720 +49-331-5699612
lerch@optecbb.de mzude@atb-potsdam.de
bolling@optecbb.de

www.optecbb.de www.atb-potsdam.de

15
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Cooperation with Israel E

OpTecBB
i - BERLINER GLAS @l SWISSOPTIC
ICampus gl 'E

Berlin

Cooperation Z Fraunhofer
SOWVEIST, Partners
WD o
o &Q]Q m SEN TE CH 5':;? Leistung H a h n .
., Schickard
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YOUR PARTNER FOR OPTICAL OEM SOLUTION.
FROM CONCEPT TO VOLUME PRODUCTION.

The Berliner Glas Group is one of the world’s leading providers of optical key components, assemblies
and systems, high-quality refined technical glass as well as glass touch assemblies.

With its understanding of optical systems and optical production technology, the Berliner Glas Group
develops, produces and integrates optics, mechanics and electronics into innovative system solutions
for its customers.

With more than 1,500 qualified and experienced employees the Berliner Glas Group develops and
produces optical system solutions at five locations in Germany, Switzerland and China.

a o
oo o £ ARE

I' gh

&) swissoPTIC [ BERLINER GLAS

22 November 2019 Public " BERLINER GLAS GROUP BERLINER GLAS GROUP



SPECIALIZED IN SELECTED MARKETS.
WE HELP OUR CUSTOMERS TO ACCELERATE INNOVATION.

Semicon
Lithography
Wafer handling
3D Integration
Coating
Inspection

>
>
>
>
>
» Metrology

3

Photonics Solutions

P> Space
P Laser technology

P High-precision optical
components

Metrology

» Geodesy

» Photogrammetry

P Industrial surveying
P Industrial metrology

Medical Applications
» Ophthalmology

» Dentistry

» Endoscopy

P Life Sciences

Technical Glass

» Display glass and
glass touch
assemblies

P Glass for devices
P Structured surfaces

22 November 2019

Public

A\ S\ISSOPTIC

BERLINER GLAS GROUP

-

BERLINER GLAS

BERLINER GLAS GROUP



BUSINESS UNIT METROLOGY.
MARKETS AT A GLANCE.

existing market
segments

1) Surveying
(Theodolites) Geodesy
2) Laser Scanner

Systems
4) Industrial Metrology
(Laser Tracker / White Light Scanner)
1) Optical Sensors & Measurement Lenses _

2) Hyperspectral Imaging

additional market
segments

3) Precision Farming Measurement Systems for agriculture

Customized components and opto-mechanical systems according to customer requirements. No off the shelf optics but pure OEM.

19
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SENTECH SENTECH e

Private company founded in 1990
85 employees
ISO 9001 (2015) certificated

Business fields
Thin Film Metrology
Plasma Process Technology

Strengths:
Low damage processing of
compound semiconductors
for 11I-V and 1I-VI, laser, VCSEL,
U lenses, waveguides, ...

Non-invasive optical metrology
ellipsometry, reflectometry

Partner for equipment and technology
Application support, Application labs
Service




TU Berlin — Member of AgriPhotonics

Technische Universitat Berlin - Forschungsschwerpunkt Technologien der Mikroperipherik
Gustav-Meyer-Allee 25, 13355 Berlin - in cooperation with Fraunhofer IZM

www.tmp.tu-berlin.de
contact:

gunnar.boettger@campus.tu-berlin.de

Technische '
Universitat

Berlin



In cooperation with TU Berlin — sharing resources

Fraunhofer IZM — World-class High Tech Environment

10,700 M2 1aboratory space LABORATORY TYPES
I i LAB OF INTEGRATION
/() laboratories & measuring AT WAFER LEVEL

rooms =

LAB OF INTEGRATION
7,071 units of equipment AT SUBSTRATE LEVEL
in 2018 ADVANCED SYSTEM
3 7 mI”IOﬂ € ENGINEERING LAB

Infrastructure investments
MATERIALS, RELIABILITY
AND SUSTAINABLE
DEVELOPMENT LAB

locations

Berlin and Dresden

(additional facilities)

\

ﬂﬁ Z Fraunhofer

Unéversitat
pieeh 1ZM



ionwi_t_hT%n—shagﬂgresowﬁ W /
ofer 1ZM — World-class High Tech Environment

RESEARCHING THE PRODUCTS OF TOMORROW

First application of World's smallest Smallest high-power Pioneering 5G antenna .
wafer-level packaged camera built with converter for solar concepts in co-design 1
chi P“t in a medical wafer level energy (15kwW @ with advanced
device (| ker) integrati | 2.4kg @ 1l volume) fabrication technologies |
(0.7%0.7mm)

World rec

@ supplier for the ow Pioneering embedded chip
ATLAS detector in CERN's impedance ultra- packaging platforms since
Large Hadron Collider miniaturized power 2000 / First panel-level FO
. — e e Program (Detecting the packaging . platform
= - Higgs Boson)

* Projects from Start Up to Main Players

e Bundled Core Competences of 4 FhG Institutes for
Bio, Tech & Energy

» Patent for Plant Metabolism Indication
* Long Term Reliable Assembly Technologies
Water Resistant Illumination & Sensing

23
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Combining synergies in the Berlin area

\\

innovations

for high
performance
microglectonics

ICamplis

COTIBUS

www.b-tu.de/icampus




Special solutionsin sensor.technology.
require Know-how

Industry & Society

Special and customer oriented
applications require specific
sensor solutions

ICampus

COTTBUS

A Spurce: Fraunhofer IPMS

Industrial needs: ' Example: Integrated,
aseptic pH-value-sensor

Miniaturization, connectivity, integration, functionality, energy for process engineering

efficiency, cost efficiency, adaptivity, ..

Focus on transfer into industrial applications

—




WO projects with Tocus on pnoetonics

Development of new Si-
based gas sensors

R&D at new concept of photonic sensors
* new Si-Fotodiode with higher sensitivity in
NIR (>1100 nm)
* usage of cost-efficient common CMOS-
processes
* Concept: Usage of photonic and plasmonic
nanostructures

Real life lab p-spectra

* Development of miniaturized Resonance
Raman measuring system

» Key technical feature: avoidance of a
spectrometer

e Combining expertise in Laser (FBH) — MEMS
arrays (IPMS) — detector (IHP)

* Use case: Small detection systems for Agar 4.0
or Process analysis

www.b-tu.de/icampus



Prof. Harald Schenk
Fraunhofer IPMS

Project director
T +49 (0) 355 69 3693

harald.schenk@ipms.fraunhofer.de

www.fraunhofer.ipms.de

M.Sc. Jonas Pantzer

Fraunhofer IPMS — BTU Cottbus-Senftenberg
Innovation Management

T +49 (0) 355 69 3693

jonas.pantzer@ipms.fraunhofer.de

www.b-tu.de/icampus

www.b-tu.de/icampus
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University of Potsdam L

* Frequency domain, intensity modulated light propagates spherically outward
from the source through turbid medium

» Multiple scattering conditions
* On-line monitoring system for the real-time independent examination of

absorption and scattering properties of turbid media (p, and u’)




University of Potsdam

- 1]

Abundance and importance of nano- and
microstructured materials in nature: all are higly turbid

Biological tissue and suspensions (algae, bacteria, fungi) Optical Spectroscopy &

Soil (sand, clay, organic matter) Imaging in highly turbid media

) ] o Hans-Gerd Lohmannsrében, innoFSPEC Potsdam & UPPC
Foodstuff (milk and milk products, ketchup, fruit juice) Roland Hass, PDW Analytics GmbH




«:)’i‘“ erujy e

University of Potsdam L g

Institute of Chemistrx - Phxsical Chemistrx "y

Prof. Dr. Hans-Gerd Lo6hmannsrdoben

University of Potsdam
Institute of Chemistry
Physical Chemistry
Karl-Liebknecht-Str. 24-25
14476 Golm

Tel: ++49 /331 / 977 5222

Fax: ++49 /331 /977 6137

email: loeh@chem.uni-potsdam.de

Web: https://www.chem.uni-potsdam.de/groups/pc/index en.htm
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Hahn-Schickard-Gesellschaft fur
angewandte Forschung e.V.

Image processing
Two Cleanrooms MEMS-based gyroscopes about soil samples

Vorderseite

Hahn-Schickard at Villingen-Schwenningen

Hintorseita

won o .. Asperical lenses:
— Raytracl ng Schlauchpumpe

T | a7
Durchflusssensorer

(Measurement of  venie
drop diameters)  wossxa

3 Versorgung und
% Steuerungsboard

~LED |enses designed  [SE u ek

Elektroden

by Hahn- L <
Schickard  wischbetate <5 e \ Mechanical
i 3 D-Printing of Servo- und Schritt-——= DIEE ; preparation of 3
D4- D2- housings oren - . soil samples, ?‘%\
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Hahn-Schickard-Gesellschaft fur
angewandte Forschung e.V.

Contact details

Hermann Scheithauer
Hahn-Schickard

Wilhelm-Schickard-StralRe 10
D-78052 Villingen-Schwenningen

Tel. +49 7721 943 135
E-Mail: Hermann.Scheithauer@hahn-schickard.de
Web: www.hahn-schickard.de
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Contact detalls

Dr. Janina Bolling

Dr. Frank Lerch
OpTecBB e.V.
Rudower Chaussee 25
12489 Berlin

Tel.: +49 30 6392 1727
Mail: bolling@optecbb.de
Mail: lerch@optecbb.de
Web: www.optecbb.de

OpTecBB
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