EPIC Meeting on Photonics for Cancer Diagnostics and Treatment at NKI

11-12 December 2019
Amsterdam, The Netherlands

Registration open
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11-12 Dec 2019 EPIC Meeting on Cancer Diagnostics and Treatment at NKI, Amsterdam, NL
30 January 2020  EPIC Roundtable on Quantum Optronics at OPTRO, Paris, France

3 February 2020  EPIC World Photonics Technology Summit, San Francisco, USA

4 February 2020  EPIC CEO Networking Lunch & Dinner, San Francisco, USA

5 February 2020  EPIC 5miles CEO Run at Photonics West, San Francisco, USA MEMBERS
26 February 2020 EPIC TechWatch at W3+Fair, Wetzlar, Germany
11 March 2020 EPIC VIP Networking Reception at OFC, San Diego, USA 80E P | C .
18 March 2020 EPIC VIP Networking Reception at LASER World of PHOTONICS, Shanghai, China

19-20 March 2020 EPIC Meeting on Freeform Optics at Optimax, Rochester, NY, USA N EXT EVE NTS
15-17 April 2020 EPIC Annual General Meeting, Vilnius, Lithuania

21 April 2020 EPIC TechWatch on Polymer Optics at Polymer Optics Days 2020, Aachen, Germany

7-8 May 2020 EPIC Meeting on Nanophotonics for Comms, Sensing and Data Processing at Nanoscribe, Germany

19-20 May 2020 EPIC Executive Meeting on Industrial Lasers at Convergent Photonics, Torino, Italy

4-5 June 2020 EPIC Meeting on Hyperspectral and Multispectral Imaging and Spectroscopy at NORCE, Bergen, Norway

14 July 2020 EPIC 6km Photonics Run B2Run, Munich, Germany

9-10 Sep 2020 EPIC Tech Watch at CIOE, Shenzhen, China

10 Sep 2020 EPIC VIP Networking Reception at CIOE, Shenzhen, China
21 Sep 2020 EPIC VIP Networking Reception at ECOC, Brussels, Belgium

29-30 Oct 2020  EPIC Meeting on Automation for Manufacturing, Packaging and Testing at Pl, Karlsruhe, Germany
5-6 Nov 2020 EPIC Meeting on Micro-Optics for Display, Imaging, Sensing and Metrology at IMT, Zurich, Switzerland
8-9 Dec 2020 EPIC Meeting on Medical Devices at Philips Innovation Services, Eindhoven, Amsterdam

European Photonics
Industry Consortium

EPIC Events 2020




N

Amsterdam 10-11 Jan
Brussels 15-18 Jan

Dresden 21-22 Jan
Eindhoven 23-25 Jan
Dresden 27-29 Jan
San Francisco 1 -9 Feb
Neuchatel 13-14 Feb
Karlsruhe 17-18 Feb
Torino 19-20 Feb

. Limoges 20-22 Feb

. Wetzlar 24-27 Feb

. San Diego 1-8 Mar

. New York 9 Mar

. Toulouse 11-13 Mar
. Liege 20 Mar

. Mainz 20-22 Mar
. Brussels 25-27 Mar
. Aachen 27-29 Mar

. Glasgow 7-13 Apr
. Eindhoven 16-17 Apr
. Ghent 24 Apr

. Gottingen 1-3 May
. Nuremberg 6-7 May
. Munich 7-8 May
. Jena 13-15 May
. Nice 20-22 May
. Regensburg 22-24 May

Glasgow  28-29 May

. Barcelona 4-6Jun

. Berlin 12-14 Jun
. Silicon Valley 16-21 Jun
. Munich 23-27 Jun

Berlin 1-2 Jul

. Pisa 2-3 Jul

Munich 15-16 Jul

. Warsaw 16-18 Jul
. Berlin 27-30 Aug

Jose Pozo Calendar 2019

EPIC Staff Meeting

EU Commission (ACTPHAST and PILOT Lines Meeting and

P21 Info day)

LAMPAS Kick-off Meeting
INPULSE Kick Off Meeting

SEMI 3D & Systems Summit
Photonics West

Outreach

Outreach

EPIC Board of Directors Meeting
EPIC Meeting on Specialty Fiber
W3+ Fair + Visit Gottingen

OFC

Outreach Chiral Photonics
Quantum Optronics and Captech Meeting
Outreach visit UPMT Wielandts and LASEA
EPIC Meeting at Huber+Suhner
PIC International

NILIndustray Days

EPIC AGM

PIXAPP Consortium meeting
ECIO 2019

EPIC Meeting on Indusrial Lasers
SMT Connect

Dinner in Munich with CEO AMS Technologies

Optecnet + Outreach
DCI & NGON

EPIC Meeting on Automation for Manufacturing

Visit to University of Glasgow
EPIC Quantum Summit
WTMF

ISUPT/SSPhF Napa + Outreach
Laser World of Photonics

Autonomous Machines World

ePIXfab Summer School

38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

Shenzhen  1-6 Sep

Noordwijk 11-13 Sep
Rheintal 17-19 Sep
Dublin 22-25 Sep
Antwerp 2-4 Oct
Zurich 7-8 Oct
Coventry 8-9 Oct
Almelo 10-11 Oct
Stuttgart 17-18 Oct
Christchurch 23-25 Oct
Auckland 23-35 Oct
Den Haad 29 Oct

Eindhoven 30-31 Oct
Boxmeer 4 Nov
Neuchatel 7-8 Nov
Abu Dhabi 12 Nov
Tokyo 13-15 Nov
Dusseldorf 19 Nov
Barcelona 21 Nov
Eindhoven 25 Nov
Utrecht 10 Dec
Amsterdam 11-12 Dec
London '\1\3 Dec

CIOE 2019 Conference

EPIC Meeting on New Space

W3+ Fair

ECOC 2019

EPIC Staff Meeting

EPIC BoD Meeting

Photonex UK

EPIC Meeting on High Power Laser Systems

MEMBERS

S$EPIC @

EPIC Meeting on VCSELs Technology and Applications

Outreach New Zealand (Quantu

Inside Quantum Technology
EPIC Meeting on LIDAR Technology and A
Visit Marel Poultry

EPIC Meeting on Wafer Level Optics

EPIC Meeting on Fiber Sensing for Oil and Gas at A PEC

Outreach Hitachi
EPIC Techwatch at MEDICA

EPIC Meeting on Fiber Sensing at Smart Cities Expo

Visit TEGEMA and outreach Eindhoven area
MicroNanoConference

EPIC Mleeting on Cancer Diagnostic and eatment
A__“_,...IEEE BICOP Conference -
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AN INCREASING NUMBER OF PRODUCTS ARE REACHING THE MARKET*
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Special report on
LiDAR for
Automotive and
Industrial
Applications

Technology, Industry
and Market Trends
for EPIC




TIME-TO-MARKET ANALYSIS

Introduction of new automotive LiDAR technologies

Current

Addressable
technology VCSEL VCSEL arrays [
PHILIPS “
lllumination C] VCSEL VI =

FINISAR Finisar [1V]
OSRAM * |ntroduction of VCSEL but o
. . * Small angle of deviation
HAMAMATSU EEIL't iin:igng as the main * Short range!
g - Optical-Phased array
Flash LiDAR Q . No moving Par‘ts

. ARGO » Target price: $100
* No moving part ' A
Imaging - Shortrange?  (@ntinental nun‘r&nsv
MEMS and
other scanning (‘ GcerTon @@
Velodyne: - - .

» Compact size INN®VIZ T
\V______a'eo * Target price: $200 TecHnoLosies

SiPM and SPAD arrays
SiPM and SPAD
Photo-detection D - Higher gain * Higher spatial

i « Simple read- senmgL resolution
First Sensor & Smple read- nms“l_ i
HAMAMATSU HAMAMBTGU : “
FirstSensor & First Sensor X
2018 2020 2025

APD: Avalanche Photodiode SiPM: Silicon Photomultiplier '

e-Emitting Laser SPAD: Single-Photon Avalanche Diode 5 vears
v g)lage!;eg 0 EE@A ro-Electro-Mechanical System VCSEL: Vertical Cavity Surface-Emitting Laser Y
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Special report on
Status of the
Camera Module
Industry - Focus on
Woafer Level Optics
Technology, Industry and
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MARKET SEGMENTATION

Known WLO application

Potential WLO application

Unknown WLQO application

NYOLE

Segment Sensor application (light Rx) Lighting application (light Tx)
Machine vision, barcode readers, .
Industry/space/ , Datacom, 3D printing, AOC,
professional & broadcast, defense, :
defense , . Laser printer
night vision camera
Security Security & surveillance cameras Security & surveillance cameras
) OCT systems, pulse oximeter,
Medical PET scan, x-ray, endoscopy Y P '
dermatology laser
. In-cabin, infotainment, front ADAS POF lidar, eye tracking, Gesture
Automotive , . L.
cameras, lidar recognition, automotive lighting
Computing Laptop PC, tablets, computer mice computer mice
DSLR, DSC, video cam, action cam, Laser printer, proximity sensors,
consumer drones, personal robotics, autofocus systems, facial recognition,
Consumer . ) o
game stations, AR-VR headsets, gas sensor, driver monitoring,
smart home devices, smart watch  gesture recognition
Mobile Smartphones, feature phones Smartphones, feature phones

| Status of CCM & WLO industry| www.yole.fr | ©2019




Special report on
InP Wafer and
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THE DIFFERENT PIC PLATFORMS AND POSSIBLE FUNCTIONS

Table below shows which optical functions can be integrated into a PIC die (green).

ELECTRONICS
CONTROL

ELECTRONICS
CONTROL

SIGNAL
MODULATION

FILTERING DETECTION CONVERSION COUPLING

SiPh die (PN
photodiode or
PIN diode: Si or
Ge)

EMISSION AMPLIFIER GUIDING GUIDING

PIC Si photonics SiPh die SiPh die (SOI) SiPh die (SOI) SiPh die (SOI) SiPh die

EML:EAM+ | EML EAM+
PIC InP PIN diode
DFB/DBR DFB/DBR
EML:EAM+ | EML EAM+
PIC InP PIN diode EML w/ SOA
DFB/DBR DFB/DBR
PIC InP Laser | obwbmM | APD |

Low loss WG Coupler

WG

PIC] SiN
PIC Polymer
PIC] GaAs
PIC Silica
PIC] LiNbO3

AWG

Spot converter

Modulator

PIC] Glass Mux/Demux,

splitters, taps,

Coupler

polarizers

NYOLE @EPIC

‘ Développement 0 O European Photonics 25
fnaustry ansoraum ©2019 | www.yole.fr | Si Photonics and PIC devices 2019
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This presentation was presented at

EPIC Meeting on Photonics for Cancer Diagnostics and Treatment 2019
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