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Synopsis

The conferences on Frontiers in Electronic Imaging and Manufacturing of Optical Components
will cover a wide range of research and application areas, which are important to the industrial and aca-
demic research sectors alike. Topics will be among others: Single-Photon Imaging, Application-Specific,
High-Performance Image Sensors, New Materials for Electronic Imaging, Advanced Optical 3D Imag-
ing, Precise Optics Fabrication, Micro-optics and Structured Surface Technologies, High Volume Manu-
facturing of Optical Components, Metrology of Advanced Optics (this is a joint session between EOS
and SPIE Europe).

These conferences will provide an international platform for showcasing the most recent developments
and will reflect the key role that optics and photonics play in our everyday life. They target the industrial
and academic research sectors alike. Take the opportunity to meet international scientists, researchers,
engineers and professionals - attend this event!

These EOS conferences are part of the World of Photonics Congress 2009 (WoP), the leading interna-
tional congress for optical technologies in Europe, held in conjunction with LASER World of Photonics
20009.

Sponsor of the EOS Conferences: Technical co-sponsor of the EOS Conferences:
pCoO. Photonik
- . ’hotonik "ol
|ma9|mg Fachzeltschrift tur die Optisches Technologien ’

Cooperating organizations:

Competence Networks for

Optical Technologies SPIE Europe

World of Photonics Congress 2009

For the third time in a row, the EOS conferences will be held under the umbrella of the World of Photon-
ics Congress, the leading international congress for optical technologies in Europe. This unique event,
covering all topics of photonics, will take place at the International Congress Centre Munich (DE), from
14 7 19 June 2009, in conjunction with LASER World of Photonics (15 7 18 June), the international
trade fair for optical technologies.

The World of Photonics Congress groups together a large number of general and topical meetings cov-
ering all topics relevant to the development of modern laser and photonic science and technology. For
2009, a series of special joint sessions are being especially coordinated in order to highlight topics at
the interface of the thematic areas covered by the participating conferences, with the topics covered
including emerging areas in biophotonics, fundamentals and modelling of materials processing with la-
sers, fibre lasers and amplifiers and metrology of optical components. Joint sessions are especially
marked in the calls and programs.

The World of Photonics Congress is sponsored by the German Ministry of Education and Research
(BMBF).
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http://www.world-of-photonics.net/en/laser/start

| FRONTIERS IN ELECTRONIC IMAGING
15-17 June 2009

Sub-conferences

I.I  Single-Photon Imaging

I.Il - Application-Specific, High-Performance Image Sensors
I.IIIL New Materials for Electronic Imaging

I.IV  Advanced Optical 3D Imaging

Synopsis

Expectations are that during the year 2009, in every second more than 30 solid-state image sensors will
be produced world-wide. Soon our world will have more cameras than people. No doubt: Electronic
imaging is omnipresent! Whether in cell phones or in laptops, in still-picture or in video cameras, in
game consoles or in toys, for scientific imaging or for artistic documentation, for biomedical diagnoses
or for industrial production, for business or for entertainment: Solid-state image sensors are indispensa-
ble tools for almost any human activity in everyday life.

In the past decade, electronic cameras have become a commodity, and the cheapest ones cost just a

few euros. Often, however, their performance leaves much to be desired, and it is far from what is
possible with optimized CCD and CIS (CMOS Image Sensor) processes, advanced design techniques

and clever pixel designs. This conference is devot
of electronic imaging: Application-specific image sensors (using smart pixels and related approaches),
high-performance real-time 3D imaging, electronic imaging with novel materials and single-photon, solid

-state image sensing.

We al | know that the results of yesterdayb6s hero e
todaybés industri al production and quality inspect
household items. For this reason, this conference addresses all involved stakeholders: Scientists and
engineers in electronic imaging R&D, users of imaging solutions who demand the highest performance

from their equipment for their particular application, interested professionals from all segments of
academia and industry where imaging is significant, and all technically-oriented persons who would like

to know where electronic imaging is heading.

Let us all explore the Frontiers in Electronic Imaging together!

General Chair
Peter Seitz, University of Neuchatel (CH) and CSEM Nanomedicine, Landquart (CH)

Scientific Committee

Peter Seitz, University of Neuchatel (CH) and CSEM, Nanomedicine, Landquart (CH)
Edoardo Charbon, Technical University Delft (NL)

Bart Dierickx, Caeleste CVBA, Antwerp (BE)

Boyd Fowler, Fairchild Imaging Inc., Milpitas (US)

Shoji Kawabhito, Shizuoka University, Hamamatsu (JP)

Stefan Lauxtermann, Teledyne Imaging Sensors, Camarillo (US)

Andrea Simoni, ITC-irst, Trento (IT)
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[.I SINGLE-PHOTON IMAGING

Chair
Shoji Kawahito, Shizuoka University, Hamamatsu (JP)

Invited Speaker
Mark Robbins, e2v technologies plc., Chelmsford (UK)

Because of the quantum nature of light, any type of image sensor has the same fundamental limit:
Once every impinging photon can be detected, the ultimate limit has been reached. Several techniques
have been demonstrated with which this goal can be attained, such as the Skipper CCD, Avalanche
Photodetectors (APD), charge detection stages with low-capacitance input devices such as double-gate
FETs, massively parallel signal processing for bandwidth and noise reduction, in-pixel amplification and
pulse shaping, etc.

None of these techniques has yet found wide-s pr ead applicati ons, and Acon:
to arrive. However, the various approaches have matured today to a point where single-photon imaging
in cell phone cameras is a distinct possibility for the near future.

Topics include, but are not limited to:

+ Electron Multiplication Charge Coupled Devices (EMCCD)
+ Linear-mode APD pixels and image sensors

¢ Geiger-mode avalanche pixels and image sensors

+ Double-gate field effect transistors (DG-FET) for image sensing
+ Charge modulation device (CMD) image sensors

¢ Charge-averaging techniques with CCD pixels

« In-pixel circuits for single-photon detection

+ Smart pixels with noise reduction functionality

+ Ultra-low-noise CCD and CIS fabrication processes

¢ Architectures for low-noise CCD and CMOS image sensors
» Application examples with record performance

[.IIAPPLICATION-SPECIFIC, HIGH-PERFORMANCE IMAGE SENSORS

Chairs
Boyd Fowler, Fairchild Imaging Inc., Milpitas (US)
Bart Dierickx, Caeleste CVBA, Antwerp (BE)

Invited Speakers
Pierre Magnan, ISAE-1 nsti tut Sup®rieur de | " A®r FRlauti que et
Orly Yadid-Pecht, University of Calgary, Calgary (CA)

The possibility to fabricate photosensitive, analogue and digital circuit elements on the same monolithi-
cally integrated chip has opened the way to application-specific image sensors (ASIS). Their
functionality and performance are optimized for a particular environment, for special operational modes
and for custom applications. This conference explores all aspects of ASIS, from the physics of uncon-
ventional smart pixels to architectural issues of high-complexity optoelectronic systems-on-a-chip
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(SoC). The holy grail of optical -&oaldic-itange imdgeserisare ei n
with all processing elements on board to process the acquired pictures, to recognize individual objects
and to understand complete images.

Topics include, but are not limited to:

+ Physics, design and simulation of novel smart pixels

» Application-specific pixels with record performance

+ Unconventional photosensor devices with custom functionality
+ High-speed image sensing

+ High-dynamic-range image sensing

+ Charge-domain signal processing with CCD structures

» Architectures for high-performance image sensors

+ Electronic circuits for single-chip cameras

+ Signal processing algorithms and implementations on seeing chips
» Application examples with record performance

[.IINEW MATERIALS FOR ELECTRONIC IMAGING

Chair
Stefan Lauxtermann, Teledyne Imaging Sensors, Camarillo (US)

Invited Speaker
Meimei Tidrow, Night Vision and Electronic Sensors Directorate - NVESD, Fort Belvoir (US)

Fortuitously, the silicon of todaybés semiconduct o
covers the wide spectral range from X-rays to the near infrared, efficiently detecting photons with a
wavelength between 0.05 nm and 1100 nm. However, an increasing number of applications in quality
inspection, safety, security, material analysis, biosensing, medical diagnostics, etc. requires the exten-

sion of this wavelength range to infrared radiati
X-ray region with photon energies from 10 keV to several 100 keV.

This conference is devoted to the many new materials and devices that make this wavelength exten-

sion possible. Many of these materials are used in conjunction with silicon-based charge or voltage
detectors. Yet a large number of these materials are semiconductors in their own right, and complete

image sensors can be fabricated monolithically out of them. They all have in common that once reliable

and cost-effective fabrication has been achieved, many new and valuable applications touching our
everyday lives will become possible.

Topics include, but are not limited to:

¢ Optimization of proven IR-mat er i al s, such as HgCdTe, |l nGaAs, I n
¢ IR Focal Plane Arrays (FPA) with lead salt materials

¢ Cooled and uncooled micro-bolometers

¢ Quantum well infrared photodetectors (QWIP)

+ Strained-layer superlattice infrared photodetectors (SLS)

¢ Quantum cascade detectors (QCD)

¢ Architecture and design of infrared camera systems
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+ Direct X-ray detection with Si, Ge, Si:Ge, CdTe, Hgl,, ¢
¢ Optimized X-ray scintillators: Csl:Tl, Gd,0,S, BGO, PbWOy,, Lu,SiOs, é
¢ Architecture and design of X-ray imaging systems

[.IV ADVANCED OPTICAL 3D IMAGING

Chairs
Edoardo Charbon, Technical University Delft (NL)
Andrea Simoni, ITC-irst, Trento (IT)

Invited Speaker
Bedrich Hosticka, Fraunhofer Institute for Microelectronics, Duisburg (DE)

Essentially, three basic techniques for optical 3D imaging are known: triangulation (active or passive
stereo vision), interferometry (monochromatic, multiple wavelength, white-light interferometry, or optical
coherence tomography), and time-of-flight range imaging. For all three methods, the performance of
these optical 3D techniques is ultimately limited by the performance of the solid-state image sensors
that are used to implement them. For this reason, this conference is devoted to the architectures of cus-
tom, solid-state image sensors and novel smart pixels whose functionality and performance is
optimized for one special optical 3D imaging technique.

Topics include, but are not limited to:

+ Custom image sensors for passive triangulation (stereo)

+ Custom image sensors for active triangulation (pattern projection)
¢ Custom image sensors for monochromatic interferometry

+ Custom image sensors for optical coherence tomography (OCT)
+ Custom image sensors for time-of-flight 3D range imaging

¢ Lock-in and demodulation pixels

+ Time-of-arrival and gating measurement techniques

* In-pixel waveform analysis

« Drift-field techniques for high-speed charge domain processing
+ Event-driven image sensing

e Application examples with record performance
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