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EOS Membership

Membership modes & fees 2009
Individval membership
Annual fee: 50 €

Individval membership throvgh an EOS Branch

Every member of an EOS Branch is automatically an individual member of

the EOS, too, with all benefits.
Annual fee: 18 € (included in the Branch membership fee)
www.myeos.org/societies

Student members
Annual fee: 10 €

Associate membership through an EOS Affiliated Society

Every member of an EOS Affiliated Society is automatically EOS associate

member, but with limited benefits.
Annual fee: 8 € (included in the Affiliated Society fee)
Www.myeos.org/societies

Upgrade to an individual EOS membership with full benefits:
12.50 €/year

Direct Corporate Membership
Annual fee: 300 €

Corporate Membership through a National Society
Annual Fee: 200 €

How to join

If you did not register for the World of Photonics Congress
via the EOS, you may join the EOS as an individual, student
or corporate member by purchasing your membership via our
online shop at www.myeos.org/shop or by filling in the fax
form at http://legacy.myeos.org/files
MembershipFaxRegistration2009.pdf

Should you wish to join the EOS through an EOS Branch or
Affiliated Society, please visit www.myeos.org/societies to

Benefits

Associate members (through an Affiliated Society)

® Free subscription to the Optics & Laser Europe magazine (OLE)
published by IOPP

e Reduced subscription rates for the EOS Journal of Optics A pub-
lished by IOPP

® 20% discount on all IOPP-books

e Electronic EOS member newsletter

® Membership in one or more EOS Focus Group(s)

e German-speaking EOS members from outside Germany are
entitled to a 50% discount on subscriptions to the 'Photonik’
magazine published by AT-Fachverlag

e Full voting rights

e EOS member directory

NOTE:

If you registered for the World of Photonics
Congress via the European Optical Society, your
registration already includes an individual /
student membership for the year 2009.

Individval members, individval members through FOS

Branches and student members

All benefits of an associate member plus:

e Reduced publication rates for JEOS:RP - the online Journal of the
European Optical Society: Rapid Publications

e Reduced fees for EOS-organised and co-sponsored events

® Postal communication from EOS

Corporate members

All benefits of an associate and individual membership plus:
® Presence on the EOS Homepage (logo, profile, hyperlink)
® Presence in the printed EOS Directory (logo and profile)
e Reduced rates for EOS sponsorship packages

® Free-of-charge publication of job offers at www.myeos.org

Further information is available at: www.myeos.org/members
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General information

Venve: ICM - International Congress Centre Munich

The EOS Conferences on “Frontiers in Electronic Imaging” and “Manufacturing of Optical Com-
ponents” will be taking place at the ICM (International Congress Centre Munich), Germany. The
ICM is integrated into the New Munich Trade Fair Centre and is one of the most modern con-
gress centres in the world. Situated in Munich in the centre of Europe, the ICM can be reached
from all over the world within a short time - be it by airplane, train or car.

ICM - International Congress Centre Munich
Messe Miilnchen GmbH
Am Messesee

D-81829 Munich

How to get there?

By airplane

Airlines around the world provide service to
and from the Munich Airport. 110 airlines
make Munich an easy to reach destination
from anywhere in the world. From the airport
conference attendees may either use a spe-

cial bus shuttle, a taxi or the public transport.

Bus shuttle: From 15 - 18 June, there will be
organised airport bus shutiles to the ICM/
from the ICM to the airport (cost 7€ one
way; round-trip ticket 12€)

From the airport to the ICM:

Terminal 2, 07:56 - 17:56 , every 30 min.
starting at 07:56, then 08:26 etc.)

Terminal 1 A: 08:00 - 18:00 every 30 min.
(starting at 08:00, then 08:30 etc.)

Terminal 1 Z: 08:04 - 18:04, every 30 min.
(starting at 08:04, then 08:34 etc.)

From the ICM to the airport:
9:30 - 19:00, every 30 minutes

By public transport

From the central station (“Hauptbahnhof*):
The journey from the central station to the
ICM takes about 20 minutes by under-
ground U2 (direction “Messestadt Ost”).
Get off at “Messestadt West"
periods the U2 runs every five minutes
(07.00 - 09.40, from the central station
"Hauptbahnhof*; 14.45 - 19.05, from the
ICM station "Messestadt West").

Your registration includes a free ticket for

. During peak

public transport. This ticket will be pro-
vided on-site. It is valid during the Laser
World of Photonics Exhibition (15-18 June,
2009). On all other days, attendees must
buy regular tickets.

For schedules, please refer to the website
of MVV: www.mvv-muenchen.de/en/
index.html. Information on Munich's trans-
port network is available at: www.mvyv-

muenchen.de/web4archiv/objects
download /1 /schnellbahnnetz 2008.pdf

From the airport:

Take S1 (direction "Ostbahnhof”) or S8
(direction “Geltendorf”) and get off at
“Haupbahnhof”. Then follow the recommen-
dations under “From the central station”.

/Qﬂms tel lk-/ -

S Mobrway ext

By car

Due to Munich’s good infrastructure, the
ICM can easily be reached from all direc-
tions. The ICM is located directly on the
A94 motorway, exits "Feldkirchen-
West" (Exit No. 6) or "Minchen-Riem" (Exit
No. 5) . Please follow the trade fair signs
(Messe/ICM) which you will find throughout
the city. A dynamic traffic-guidance system
gudies congress attendees to the nearest
available parking area at the ICM.

Important information: The city of Munich is
a low emission zone, for which you need an

emission sticker (price: 5,00 €) to prove that
your car fulfills the EU standards. Messe
Miinchen International and DEKRA have set
up a service point for exhibitors and visi-
tors:

DEKRA Automobil GmbH, AuBenstelle Min-
chen-Ost, Karl-Schmid-Str. 14, 81829 Min-
chen, phone 089/42007-0, fax
089/42007-145.

Opening times:

Mon-Wed, Fri 7:30 — 18:00

Thu 7:30 - 20:00

Sat 8:00 — 12:00

e e _>\\ &
e e — 9/
\/ \7 Pfa:au
Anschiussstelle/ \ {
Motorway ext 7N \
Feldkirchen-West

u2
Messestadt West
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General information

Location overview

Frontiers in Electronic will be taking place in room 4b, ground floor, Congress Centre
Manufacturing of Optical Components will be taking place in rooms B21, 1st floor, exhibition hall B2 (Mon-Tue), 22, 2nd floor, Congress
Centre (Wed morning) and 14¢ (Wed afternoon).

Rooms 4b, 14c and 22, Congress Centre

Room B21, exhibition hall B2

Laser World of Photonics Exhibition

The World of Photonics Congress is co-located with: HALL Exhibition overview

1% INTERNATIONAL TRADE FAIR AND CONGRess For oprica.  |BIE G onie
B1 I s |

TECHNOLOGIES—COMPONENTS, SYSTEMS AND APPLICATIONS

. : : _ Photonics Forum Halle B1 ,Biophotonik und Life Sciences”
New Munich Trade Fair Centre, Munich, DE, 15 — 18 June 2009 Pholonics Forum Hall B “Biophofonics and e sciences”

B2 Optische Informationstechnologie
Opiical information fechnology
Market players from all segments of the photonics industry and scientists B2 Optik / Fertigungstechnik fiar Optiken
meet at the number 1 laser and photonics gathering. lts consistent orien- Opiics / Manufacturing fechnology for optics
tation to actual practice is what makes the difference. No other exhibition B2 Sensorik, Mess- und Priftechnik / Optische Mess-Systeme

. a N - . _— Sensors, fest and measurement / Opfical measurement sysfems
presents technology in direct combination with industrial applications for .
various branches of industry and application sectors. In other words, as B2 ;m:’g
“light at work™. Covaer Contor

Career Center

Photonics Forum Halle B2 ,Optische Technologien”
Photonics Forum Hall B2 “Opfical technologies”

{

Your registration for the EOS conferences includes free entrance to the
exhibition!

Special Exhibit “Photons in Produdion”

Photonics Forum Halle C1 _Laser und Lasersysteme fir die Fertigung”
Mon, 15 June -Thu, 18 June: 9:00 - 17:00 Photonics Forum Hall C1

@ Sonderschau , Photons in Production”

Opening hours of the exhibition:

“lasers and laser systems for produchon engineering”
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General information

The city: Munich

Besides the World of Photonics Congress, Munich has much to offer. The city does a perfect job of combining the professionalism of a com-
mercial, media and research centre with culture and hospitality.

Famous sights in the city centre to be worth visiting are:

e Cathedral Church of our Lady - Frauenkirche (Frauenplatz 1, 80331 Munich; station: Marienplatz; U3,U6, all S-Bahn lines)

e Church of St. Peter - Alter Peter (has an old tower from which you will have a nice view over Munich; station: Marienplatz U3 /U6, all S-
Bahn lines)

e Viktualienmarkt (Munich’s biggest and most popular open air market, Am Viktualienmarkt 6, 80331 Munich; station: Marienplatz U3 /U6,
all S-Bahn lines)

e English Garden (between Prinzregentenstreet and Freimann)

For more information on Munich’s sights, please refer to Munich’s Tourist Office:
www.muenchen.de/Rathaus /tourist_office /57799 /index.html

Guided tours in Munich are e.g. organised by (for more information, please refere to
the organizers website):

® Spurwechsel: www.spurwechsel-muenchen.de /en /site /index

e Stattreisen: www.stattreisen-muenchen.de /

o Weis(s)er Stadtvogel: www.weisser-stadtvogel.de/

e Radius Tours and Bikes: www.radiustours.com /html /home.html

Bavarian Restaurants in the city centre:

e Ratskeller

Opening times: daily 10:00 - midnight

Marienplatz 8, 80333 Minchen (station: Marienplatz U3 /U6, all S-Bahn lines)

e Spatenhaus an der Oper

Opening times: daily 9:30 - 00:30

Residenzstr. 12, 80333 Minchen (station: Marienplatz U3 /U6, all S-Bahn lines; or Odeonsplatz U4/U5)
e Der Pshcorr

Opening times: daily 10:00 -23:00

Viktualienmarkt 15, 80331 Munich (station: Marienplatz U3 /Ué and all S-Bahn lines)
® Weisses Br&uhaus

Opening times: daily 9:00 - 01:00

Tal 7, 80331 Munich (station: Marienplatz U3 /Ué and all S-Bahn lines)

Especially in summer, Munich's beergardens are a must and are really worth visiting:

e Biergarten am Viktualienmarkt

Opening times: Mon-Sat 9:00 — 22:00., Sun closed

Viktualienmarkt 9, 80331 Munich (station: Marienplatz U3/Ué and all S-Bahn lines)

e Biergarten am Chinesischen Turm (in the English Garden)

Opening times: daily 10:00 — 23:00

Englischer Garten 3, 80538 Munich (station: Gisela StraBe U3 /U6, then take bus 154, direction Bruno-Walter
-Ring, exit Chinesischer Turm)

e Seehaus (in the English Garden at Kleinhesseloher Lake)

Opening times: daily 11:00 — midnight

Kleinhesselohe 3, 80892 Munich (station: Miinchner Freiheit U3/U6 + 15 minutes walk through the English
Garden or station DietlindenstraBe U3/Ué + bus 144, exit OsterwaldstraBe)

e Augustiner Biergarten

Opening times: daily 11:30 - 23:30

ArnulfstraBe 52, Munich-Neuhausen (station: S-Bahn stations Hauptbahnhof or Hackerbriicke, all S-Bahn lines)
e Taxis Garten

Opening times: daily 11:30 — 23:00

TaxisstraBe 12, 80637 Munich (station: Gern U1)
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General information

Accomodation

e The Munich International Trade Fair offers a Hotel Guide providing a large variety of accommodation possibilities. Whether near the

Congress Center ICM or centrally located - you will find a comprehensive offer of accommodation in and around Munich meeting your
personal criteria. The guide is available at: www.messe-muenchen.de /en/Home/cn/Your stay in_Munich/accommodation

o  Well-prized student accommodations can be found at House International www.haus-international.de or at www.hostelworld.com

hostels /Munich

Hotel list

Room must be booked directly with the hotels. Please note that we do not have personal experience with all these hotels. Some of them have

been recommended to us, some of them have been chosen due to their location alongside underground U2. Room rates may vary according

to room availability and reservation date. Please contact the hotel directly for detailed information and to make your reservation.

Hotels near the ICM
Innside Premium Hotel Minchen Neue Messe
Address: Humboldtstrasse 12

85609 Aschheim-Dornach

dededek

URL: http://www.innside.de
Emaiil: muenchen@innside.de
Phone:  +49 (0)89 94 00 50
Fax: +49 (0)89 94 00 52 99

Prices: 199 € - 189 € (incl. breakfast)
Station: S2 Riem or U2Messestadt West , then take bus
263 (direction Feldkirchen, exit OhmstraBBe) or 264
(direction Riem Dornach, exit HumboldtstraBe)
How to get to the ICM: take bus 263 or bus 264 (direction Messe-
stadt West, exit Am Messesee) (~ 8 minutes)

NH Miinchen Dornach ****
Address:  Einsteinring 20
85609 Aschheim-Dornach

URL: http://www.tagungshotel.com/ho
tel 1076685494.htm
Email: reservations.muc@nh-hotels.com
Phone: +49 (0)89 99 34 56 77
Fax: +49 (0)89 99 34 56 79
Prices: 139 € - 159 € (incl. breakfast)
Station: S2 Riem or U2 Messestadt West , then take bus

264 (direction Riem Dornach, exit Einsteinring)
How to get to the ICM: Take bus 264 (direction Messestadt West.
Exit Am Messesee)

b **** (best if you arrive by car)

Best Western Hotel Erl
Address:  Posthalterring 1
85599 Parsdorf/Munich
URL: http://www.hotel-erb.de /default.aspx2lang=en
Email: info@hotel-erb.de
Phone: +49 (0)89 99 11 00
Fax: +49 (0)89 99 11 01 55
Prices: 137 € - 159 € (excl. breakfast)
Breakfast: 13 €
Station: U2 Messestadt Ost, S2 Grub or Poing (2km from
the hotel)
How to get to the ICM: The hotel offers a free bus shuttle to the
trade fair; 15 - 18 June, but only twice a day.

Landhotel Martinshof *** (1km to the ICM)
Address:  Martin-Empl-Ring 8,
81829 Munich-Riem

URL: http:/ /www.landhotel-martinshof.com
Email: info@landhotel-martinshof.com
Phone: +49 (0)89 92 20 80

Fax: +49 (0)89 92 20 84 00

Prices: 95 € - 105 € (excl. Breakfast; 10 €)

Station: S2 Riem (600m walking distance to the hotel) or
Messestadt West + bus 189 (direction Arabella
park, exit Martin-Empl-Ring; goes every 20 min.)

How to get to the ICM: Take bus 189 direction Messestadt West,

exit Am Messesee (goes every 20 min.)

Hotel Gasthof zur Post (Aschheim)
Address:  Ismaningerstrasse 11
85609 Aschheim bei Munich

URL: http:/ /www.gasthofpost-aschheim.de
Email: info@gasthofpost-aschheim.de
Phone: +49 (0)89 90 04 80 0

Fax: +49 (0)89 90 04 80 48 0

Prices: 75 € - 125 € (excl. breakfast)
Breakfast: 10 €
Station: S2 Riem/Feldkirchen or U2 Messestadt West,
then take bus 263, direction Feldkirchen, exit
Aschheim - Erdinger StraBe
How to get to the ICM: Take bus 263, direction Messestadt West,
exit Am Messesee

Hotels in Munich, near underground U2

Exquisit Hotel **** (in the city centre)
Address:  Pettenkoferstrasse 3

80336 Munich

URL: http: / /www.hotel-exquisit.com
Email: info@hotel-exquisit.com
Phone: +49 (0)89 5519900

Fax: +49 (0)89 55 19 94 99

Prices: 135 € - 275 € (incl. breakfast)

Station: Sendlinger Tor (U1, U2, U3, U6, U7, U8)

How to get to the ICM: Take underground U2, direction Messe-
stadt Ost, exit Messestadt West (~ 20 minutes)
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General information

*kk

Hotel Meier City *** (in the city centre)

Adress: Schitzenstr. 12
80335 Munich
URL: http:/ /www.hotel-meier.de
Email: info@hotel-meier.de
Phone: +49 (0)89 549 03 40
Fax: +49 (0)89 549 03 43 40
Prices: 75 € - 155 € (incl. breakfast)
Station: Haupbahnhof (U1, U2, U4, U5; all S-Bahn lines)

How to get to the ICM: Take underground U2, direction Messe-
stadt Ost, exit Messestadt West (~ 22 minutes)

Hotel Miller***(in the city centre)

Address: Fliegenstrasse 4
80337 Munich
URL: http:/ /www.hotel-mueller-muenchen.de
Emaiil: info@hotel-mueller-muenchen.de
Phone: +49 (0)89 2323860
Fax: +49 (0)89 26 86 24
Prices: 79 € - 369 € (incl. breakfast)
Breakfast: 13 € (if not included in room rate)
Station: Sendlinger Tor (U1, U2, U3, U6, U7, U8)

How to get to the ICM: Take underground U2, direction Messe-
stadt Ost, exit Messestadt West (~ 20 minutes)

Ibis Hotel Miinchen City ** (in the city centre)

Adress: Dachauerstr. 21
80335 Munich
URL: www.lbishotels.com
Email: H1450@accor.com
Phone: +49 (0)89 55 19 30
Fax: +49 (0)89 55 19 31 02
Prices: 75 € - 138 € (incl. breakfast)
Station: Haupbahnhof (U1, U2, U4, U5; all S-Bahn lines)

How to get to the ICM: Take underground U2, direction Messe-
stadt Ost, exit Messestadt West (~ 22 minutes)

Hotel Dolomit ** (in the city centre)

Adress: Goethestr. 11
80336 Munich
URL: www.hotel-dolomit.de
Email: info@hotel-dolomit.de
Phone: +49 (0)89 59 28 47
Fax: +49 (0)89 59 63 13
Prices: 52 € - 137 € (incl. breakfast)
Station: Haupbahnhof (U1, U2, U4, U5; all S-Bahn lines)

How to get to the ICM: Take underground U2, direction Messe-
stadt Ost, exit Messestadt West (~ 22 minutes)

Acanthus-Hotel (in the city centre)

Address: An der Hauptstrasse 14
80331 Munich
URL: http:/ /www.acanthushotel.de
Emaiil: info@acanthushotel.de
Phone: +49 (0)89 23 18 80
Fax: +49 (0)89 26 07 36 4
Prices: 93 € - 115 € (incl. breakfast)
Station: Sendlinger Tor (U1, U2, U3, U6, U7, U8)

How to get to the ICM: Take underground U2, direction Messe-
stadt Ost, exit Messestadt West (~ 20 minutes)
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Atlanta (in the city centre)
Address: Sendlinger Str. 58
80331 Munich

URL: http:/ /www.hotel-atlanta.de

Email: info@hotel-atlanta.de

Phone: +49 (0)89 26 36 05

Fax: +49 (0)89 26 09 027

Prices: 50 € - 180 € (incl. breakfast)

Station: Sendlinger Tor (U1, U2, U3, U6, U7, U8)

How to get to the ICM: Take underground U2, direction Messe-
stadt Ost, exit Messestadt West (~ 20 minutes)

Hotel Am Schatzbogen (in the east of Munich)
Address: Truderinger Str. 198
81825 Munich

URL: http://www.hotel-am-schatzbogen.de
Email: info@hotel-am-schatzbogen.de
Phone: +49 (0)89 42 09 04 0

Fax: +49 (0)89 42 09 04 30

Prices: 79 € - 270 € (incl. breakfast)
Station: Trudering U2

How to get to the ICM: Take underground U2, direction Messe-
stadt Ost, exit Messestadt West (~ 5 minutes)

House International - Student guest house (in the north)
Address: Elisabethstr. 87

80797 Munich
URL: http://www.haus-international.de
Emaiil: info@haus-international.de
Phone: +49 (0)89 23 18 80
Fax: +49 (0)89 26 07 36 4
Prices: 93 € - 115 € (incl. breakfast)
Station: Hohenzollernplatz U2, then take bus 53 (direction

AidenbachstraBe) or tram 12 (direction Romanplatz), exit Bara-
barstraBe

How to get to the ICM: Take bus 53 (direction Minchner Freiheit)
or tram 12 (direction Scheidplatz), exit Hohenzollernplatz, then
take underground U2, direction Messestadt Ost, exit Messestadt
West (~ 30 minutes)
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General information

Information for authors and attendees

Oral presentations

Presentations shall be uploaded prior to the conference, format: pdf or MS-Power Point (ppt or pptx). This can be done online or on-site.
Authors will receive detailed information on the presentation upload (up-load link, log-in data, upload guide) about two weeks before the
conference. All uploaded files will be destroyed after the conference.

Authors are requested to come to the conference room well in advance of their presentation to check-in with the conference chair. All techni-
cal equipment (presentation computers, video projector, sound system, laser pointer) will be provided on-site. It is not possible to use per-
sonal laptops.

Poster presentations

Poster authors are requested to be present at their posters during the official poster session. Poster set-up and removal is in the responsibility
of the authors. Poster authors may start hanging up their posters on Monday at 11:00. Poster numbers will be displayed on the poster
boards to show authors where to place their poster. Material for poster set-up will be provided by the organiser.

Poster size: height 1189 mm x width 841 mm (DIN AO).

Frontiers in Electronic Imaging: The official poster session will be held on Tuesday, 16 June 2009, 16:30 - 18:00.

Manufacturing of Optical Components: The official poster session will be held on Tuesday, 16 June 2009, 16:30 - 18:00.

E-posters

All posters are available electronically at the e-poster terminal in the internet area (hall C1), and the WLAN-lounge (1st floor in the Con-
gress Centre) where they can also be printed. Poster authors are requested to upload their poster into the congress database one week
before the conference. Format: pdf. Authors will receive detailed information on the upload (up-load link, log-in data, upload guide) about
two weeks before the conference. All uploaded files will be destroyed after the conference.

Web-database

The complete World of Photonics programme is available online at www.photonics-congress.com. The database offers versatile search func-
tions and supports the composition of your individualized congress schedule that you can transmit to your PDA. The database provides infor-
mation about all lectures and posters of a specific topic as well as the information about exhibitors at the show related to your inquiry!

Official congress opening

The official congress opening including a keynote talk by Viviane Reding (European Commissioner) and a plenary talk by Erich Ippen
(Massachusetts Institute of Technology - MIT) will be on Monday morning, 15 June, 2009, 09:30 - 11:00. Please arrive well in advance to
receive your badge and conference material at the EOS registration desk to avoid long waiting times.

Registration Desk

Opening hours information / receipts / confirmation of attendance / cash payment

Sunday, 14 June 11:30 - 15:00

Monday, 15 June 8:00 - 18:00 Attendees requiring a payment receipt or confirmation of attendance may obtain these
Tuesday, 16 June 8:00 - 18:00 documents onsite at the EOS registration desk. Attendees paying by cash are requested to
Wednesday, 17 June 8:00 - 18:00 have the exact change ready in Euros.

Thursday, 18 June 9:00 - 16:30

At least one author of an accepted presentation is requested to register properly in advance to the conference. Your registration includes
admission to all conferences of the World of Photonics Congress 2009 as well as to the LASER World of Photonics 2009 exhibition. Please
register via our secure EOS online shop at www.myeos.org/shop or via fax using the forms available at www.myeos.org/system /files
events/munich2009 /EOS Registration 20form Munich09.pdf. Your registration also includes a ticket for public transport. This ticket will only
be available on-site.

Registration category Early-bird (before 4 May 2009) Late (after 4 May 2009)

Full member * one copy of the conference digest is included 460 € 535 €

Non-member one copy of the conference digest is included

(includes an individual EOS membership for the year 2009) 580 € 660 €

Student member * (copy of student ID required) 100 € 140 €

Student non-member (copy of student ID required; includes an EOS

student membership for the year 2009) 140 € 175 €

One-day registration 200 € 250 €

(includes an EOS membership for the year 2009)
* Memberof: EOS EPS SPIE OSA IEEE WLT DGLM German Competence Networks for Optical Technologies (OpTech-Net, Bayern Photonics, Hanse Photonik,
OpTecBB, PhotonicNet, Photonics BW, OptoNet, Optence, PhotonAix) Please note: If you are not EOS member yet, your registration also includes an EOS membership (individual

or student) for the year 2009 at no additional cost. This membership will automatically expire by the end of 2009, if you do not wish to renew it.

One extra conference digest CD-ROM: 65 € / 30 € for students (copy of student ID required)

7 EOS Conferences at the WoP Congress 2009


http://www.photonics-congress.com/
http://www.myeos.org/shop
http://www.myeos.org/system/files/events/munich2009/EOS_Registration_20form_Munich09.pdf
http://www.myeos.org/system/files/events/munich2009/EOS_Registration_20form_Munich09.pdf

General information

EOS conference digest (CD-ROM)

The full-time registration fee (member/non-member) includes a CD-ROM with a complete volume of all abstracts of the EOS Conferences
“Frontiers in Electronic Imaging” and “Manufacturing of Optical Components” (ISBN numbered). Please note that one-day and student regis-
trations do not include the CD-ROM. It may be purchased additionally (prices see table above). All accepted abstracts (invited and contrib-
uted) are published in the digital proceedings (CD-ROM). The EOS does not publish conference proceedings with extensive papers. Authors
who wish to publish in-depth papers are welcome to take advantage of the special publication offer for JEOS:RP (see paragraph below).
The publication offer for JEOS:RP is an option but no obligation.

JEOS: RP Special publication offer

All attendees of “Frontiers in Electronic Imaging” and “Manufacturing of Optical Components” receive a 20% discount on the publication rate
for JEOS:RP. The paper must be an original contribution that is connected to one of the conference topics and must be submitted by 15 Au-
gust 2009. Special publication rates: 280 € (member rate) / 320 € (non-member rate).

JEOS:RP Best Presentation Award (Best Presentation Award is sponsored bN
One presentation per sub-conference will be selected for the JEOS:RP prize by the confer- P Y

ence chairs. The winners will be awarded a diploma and a voucher for JEOS:RP - the elec- - ) -
tronic journal of the European Optical Society (www.jeos.org). All oral presentations are European: Dptical Soclety
eligible to the prize. The winners will be chosen on the basis of the following criteria: rele- \ www.jeos.org )
vance, originality, scientific merit and clarity.
Springer Poster Award for Students (" Student Poster Award is sponsord by )
The three best student posters presented at the EOS Conferences in Munich will be .
awarded a diploma and a prize sponsored by the publisher Springer. All poster presenters Sprlnger
are eligible to the prize. -
\_ science+business media )

Career coaching at LASER WOLRD of PHOTONICS 2009

Messe Miinchen offers in conjunction with beratungsgruppe wirth + partner career services for visitors free of charge: Personnel consultants
offer career coachings for Young professionals and professionally experienced engineers and physicists on every trade fair day (15 - 18
June) between 10.00 and 17.00 at the Career Center in hall B 2.401.You will receive hints and advice to all questions regarding your ca-
reer: How do | find a convenient job? How do | compile my application documents correctly? Are my salary requirements realistic?

Do you have further questions? Register for the career coaching: either onsite at the trade fair or in advance at info@wirthpartner.com or
+49-89/4599580.

Internet areas and W-LAN lounge
All attendees are offered free internet access: With your own laptop, you may use the WLAN is sponsored by
internet in the W-LAN-lounge on the 1st floor in the Congress Centre, otherwise, please use
one of the internet terminals in the internet area in hall C1.

B ——

W-LAN for EOS attendees is sponsored by Jenoptik and is free of charge. JENOPTIK
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Frontiers in Electronic Imaging

Foreword by the General Chair

Dear attendees of the Conference on Frontiers in Electronic Imaging,

During the time it takes you to read this introduction, the world’s image sensor manufacturers will have produced about
2000 electronic cameras. Soon there will be more cameras in our world than people living in it. Hence there is no doubt:
Electronic imaging is pervasive!

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 ubiquitous and indispensable tools for almost any human activity in everyday life.

During the past decade, electronic cameras have become a commodity, and the most inexpensive ones cost just a few
Euros. It is not surprising, therefore, that the performance of such cheap imagers leaves much to be desired, and it is far
from what is possible with optimized CCD and CMOS photosensor technology and clever pixel designs. This conference is
devoted to today’s most pertinent and promising fields of electronic imaging: Application-specific image sensors (using
smart pixels and related approaches), high-performance real-time 3D imaging and the Holy Grail of electronic imaging:
single-photon solid-state image sensing.

The unrelenting progress of semiconductor technology and the merciless competition among suppliers is responsible for a
constant stream of innovations coming out of the research labs and finding their way into everyday products. For this
reason, the conference will showcase the latest achievements in electronic imaging; our speakers will proudly present
their most astonishing recent results and their newest world records. With that, the conference addresses all stakeholders
in electronic imaging: Scientists and engineers in photosensing R&D, users of imaging solutions demanding the highest
performance in their particular applications, interested professionals from all segments of academia and industry where
imaging is significant, and all technically oriented persons fascinated by this field and with a keen interest in where elec-
tronic imaging is heading.

Let us all explore the Frontiers in Electronic Imaging together!

General Chair

Prof. Dr. Peter Seitz

Vice President Nanomedicine, CSEM SA, Landquart (CH)
Professor of Optoelectronics, EPFL, Lausanne (CH)

’
JOURNAL OF THE 1

EUROPEAN OPTICAL SOCIETY European Optical Society
RAPID PUBLICATIONS WWW.]€0sS.0rg

\

A

ISSN: 1990-2573 WWW.jeos.org

20% discount
for EOS
attendees

—— 9 EOS Conferences at the WoP Congress 2009




Frontiers in Electronic Imaging

Frontiers in Electronic Imaging - Scientific Committee

General Chair

Peter Seitz

EPFL, Lausanne (CH)
CSEM, Nanomedicine
Landquart (CH)

Application-Specific, High-Performance Image Sensors

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

Advanced Optical 3D Imaging
Chairs

Edoardo Charbon Andrea Simoni

Technical University Delft FBK-irst
Delft (NL) Trento (IT)
|

Single-Photon Imaging

Chairs
Shoji Kawahito Stefan Lauxtermann
Shizuoka University Teledyne Imaging Sensors
Hamamatsu (JP) Camarillo (US)

Frontiers in Electronic Imaging - Invited Talks
Monday, 15 June 2009

11:30 - 12:00, room 4b, ground floor, Congress Centre

Application Specific CMOS Image Sensors Dedicated to Space Applications: Reaching the Maturity Era

Pierre Magnan, Institut Supérieur de I'Aéronautique et de IEspace - ISAE (FR).

Custom Image sensors are extensively used in space applications, either for optical payloads or various satellite servi-
tude sensors. CMOS image sensor technology has now achieved such a maturity level that it is considered as a first choi-
ce for a wide range of operational programs as illustrated on examples.

14:30 - 15:00, room 4b, ground floor, Congress Centre

Wide Dynamic Range Image Sensors

Orly Yadid-Pecht, University of Calgary (CA).

The work done to provide image sensors with a wide dynamic range is reviewed. The different classes of solutions, which

M consist of logarithmic sensors, “clipped” sensors, multimode sensors, frequency-based sensors, time to first spike and
sensors with control over integration time are described. Three generations of our AWARD - Automatic wide accepted
range detector, are described. The first generation was mainly meant for rolling shutter, the next was mainly meant for
low power and the third was mainly meant for snap-shot applications. Results and analysis of the solutions and possible
future directions will be presented.

Tuesday, 16 June 2009

08:50 - 09:20, room 4b, ground floor, Congress Centre

Single Photon Imaging Using a CCD and Electron Multiplication

Mark Robbins, e2v technolgies plc.,, Chelmsford (UK).

This article presents an overview of low light imaging using charge-coupled devices. Emphasis is placed on electron mul-
tiplication technology, which is incorporated within the current sensors of choice for many demanding applications requir-
ing highperformance imaging down to the single photon level.

13:30 - 14:00, room 4b, ground floor, Congress Centre

Scannerless 3D-ToF Sensors

Bedrich Hosticka, Fraunhofer Institute for Microelectronics, Duisburg (DE).

In this talk the state of the art of “scannerless” 3D-Time-of-Flight sensors is presented. The principle, different realization
approaches, performance limits, possible technology realizations, sensor examples, and future developments are consi-
dered.

i
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EOS Conference on Frontiers in Electronic Imaging at a Glance

Monday, 15 June

OFFICIAL CONGRESS OPENING Room 1
09:30 - 11:00
Welcoming by
Klaus Dittrich, Managing Director MMI (DE)
Peter Loosen, Chair of World of Photonics Congress,
Fraunhofer Institut Lasertechnik - ILT (DE)

Opening Plenary Talk:
Vivian Reding, Evropean Commissioner

Plenary Talk:
Erich lppen, Massachusetts Institute of Technology - MIT (US)

CONFERENCE OPENING BY GENERAL CHAIR Room 4b
Peter Seitz, EPFL and CSEM, Nanomedicine (CH) 11:20 - 11:25

APPLICATION-SPECIFIC, HIGH-PERFORMANCE IMAGE SENSORS Room 4b
Chairs 11:25 - 17:30
Boyd Fowler, Fairchild Imaging Inc. (US)

Bart Dierickx, Caeleste CVBA (BE)

Invited Talks

Application Specific CMOS Image Sensors Dedicated to Space

Applications: Reaching the Maturity Era

Pierre Magnan, Institut Supérieur de I'’Aéronautique et de I Espace - ISAE (FR)

Wide Dynamic Range Image Sensors
Orly Yadid-Pecht, University of Calgary (CA)

EVENING RECEPTION 18:00

Tuesday, 16 June

SINGLE-PHOTON IMAGING Room 4b
Chairs 08:45 - 12:10
Shoji Kawahito, Shizvoka University (JP)

Stefan Lauxtermann, Teledyne Imaging Sensors (US)

Invited Talk
Single Photon Imaging Using a CCD and Electron Multiplication
Mark Robbins, e2v technologies plec. (UK)

ADVANCED OPTICAL 3D IMAGING Room 4b
Chairs 13:50 - 16:05
Edoardo Charbon, Technical University Delft (NL)

Andrea Simoni, FBK-irst (IT)

Invited Talk
Scannerless 3D-ToF Sensors
Bedlrich Hosticka, Fraunhofer Institute for Microelectronics (DE)

POSTER SESSION Room 4b and 1st floor, foyer Congress Centre
16:30 - 18:00

moﬂr?ieent

pco.dimax
High Speed
and High Resolution

) f'! ) A \

Highlights A

* 11001ps @ 2016 x 2016 pixel
(4000 fps @ 1008 x 1008:pixel]

¢ 12 bit dynamic

® image memory up to 36 GB

® special automotive trigger

e smart battery control

* GigeE Vision & USB 2.0

WWW.pco.de

iNn America:
www.cookecorp.com
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EOS Conference on Frontiers in Electronic Imaging Monday, June 15

Room 4b, Ground Floor, Congress Centre

APPLICATION-SPECIFIC, HIGH-PERFORMANCE IMAGE SENSORS NOTES

11:20-11:25
Conference Opening by General Chair
P. Seitz, EPFL and CSEM Nanomediicine (CH).

11:25 - 12:40
Application-Specific, High Performance Image Sensors |
Chairs:

B. Dierickx, Caeleste CVBA (BE).
B. Fowler, Fairchild Imaging Inc. (US).

11:25-11:30

Introduction

B. Fowler, Fairchild Imaging Inc. (US).
B. Dierickx, Caeleste CVBA (BE).

11:30 — 12:00

Application Specific CMOS Image Sensors Dedicated to Space

Applications: Reaching the Maturity Era

P. Magnan, Institut Supérieur de I'’Aéronautique et de I'Espace — ISAE (FR).
Custom Image sensors are extensively used in space applications, either for
optical payloads or various satellite servitude sensors. CMOS image sensor
technology has now achieved such a maturity level that it is considered as a
first choice for a wide range of operational programs as illustrated on
examples.

12:00 — 12:20

Wide Dynamic Range Low Light Level CMOS Image Sensor

B. Fowler, C. Liy, S. Mims, J. Balicki, W. Li, H. Do, P.Vu; Fairchild Imaging (US).
In this paper we present a CMOS image sensor technology suitable for the
next generation of scientific cameras. We describe a prototype sensor with
320x240 pixels based on this technology.

12:20 - 12:40

Charge Pulse Detection with Minimum Noise for Energy-Sensitive Single-
Photon X-Ray Sensing

C Lotto!, P. Seitz23; 1CSEM SA, Photonics Division (CH), 2CSEM SA,
Nanomedicine Division (CH), 3University of Neuchétel (CH).

A novel charge pulse detection circuit is presented, consisting of a continuous
reset resistor in series with the charge pulse generator, followed by a simple
amplifier and pulse shaping circuit. Realization with a 0.18 ym CMOS proc-
ess (UMC) will result in input-referred charge noise of less than 30 electrons
rms at room temperature, corresponding to an energy resolution in single-
photon X-ray sensing of about 110 eV.

12:40 = 14:30 Lunch break

14:30 - 16:00
Application-Specific, High Performance Image Sensors ||

Chairs:
B. Dierickx, Caeleste CVBA (BE).
B. Fowler, Fairchild Imaging Inc. (US).

14.30 - 15:00
Wide Dynamic Range Image Sensors

O. Yadid-Pecht, University of Calgary (CA).

The work done to provide image sensors with a wide dynamic range is revie-
wed. The different classes of solutions, which consist of logarithmic sensors,
“clipped” sensors, multimode sensors, frequency-based sensors, time to first
spike and sensors with control over integration time are described. Three
generations of our AWARD - Automatic wide accepted range detector, are
described. The first generation was mainly meant for rolling shutter, the next
was mainly meant for low power and the third was mainly meant for snap-
shot applications. Results and analysis of the solutions and possible future
directions will be presented.

15:00 — 15:20

A 10-bit Low-Power ADC for CMOS Image Sensors

O. Sgrott'.2, F. Borghetti!, D. Stoppa’, G.-F. Dalla Betta?; ! Bruno Kessler
Foundation (IT), 2University of Trento (IT).

In this paper a 10-bit low-power analog-to-digital converter (ADC) is pro-
posed. It is based on first-order incremental sigma-delta producing the first 5
bits followed by a successive approximation (SAR) to achieve the remaining
5 LSBs. This architecture can be easily implemented as a column ADC in large
resolution imagers thanks to its low power consumption and low area occu-
pancy.

EOS Conferences at the WoP Congress 2009 12




Monday, June 15 EOS Conference on Frontiers in Electronic Imaging

Room 4b, Ground Floor, Congress Centre

APPLICATION-SPECIFIC, HIGH PERFORMANCE IMAGE SENSORS NOTES

15:20 - 15:40

Pixel Binning in the Charge Domain in CMOS Image Sensors

G. Meynants, J. Bogaerts; CMOSIS NV (BE).

Pixel binning in the charge domain has always been difficult in CMOS active
pixel sensors and is still considered to be an advantage of CCDs. This article
discusses some methods to employ charge binning in CMOS image sensors.

15:40 — 16:00

16k Pixel Digital High Speed Line-Scan Sensor with 12bit Resolution and
very Low Read Noise

M. Wéiny!, P. Franco!, S. Voltz2; TAWAIBA Lda (PT), 2AWAIBA GmbH (DE).
This paper presents a digital line-scan sensor with 16k pixels and 12 bit
resolution in standard CMOS technology. The Sensor provides up to
40kScans/s at full resolution and features outstandingly low read noise.

16:00 — 16:30 Coffee break

16:30 - 17:30
Application-Specific, High Performance Image Sensors llI

Chairs:
B. Dierickx, Caeleste CVBA (BE).
B. Fowler, Fairchild Imaging Inc. (US).

16:30 — 16:50

Ultra Small Digital Image Sensor for Endoscopic Applications

M. Wiiny!, S. Voltz?, F. Gaspar?, . Chen!; TAWAIBA Lda (PT), 2AWAIBA
GmbH (DE).

This paper presents a digital image sensor SOC featuring a total chip area
(including dicing tolerances) of 0.34mm2 for endoscopic applications. Due to
the extremely small dimensions the sensor enables to introduce visualization in
new minimally invasive procedures.

16:50-17:10

Indium-Tin-Oxide (ITO) Layer Integration in Single-Polysilicon Standard
CMOS Processes to Improve the CTE in Photogate Pixels

D. Durini, S. Dreiner, H. Vogt; Fraunhofer IMS (DE).

To solve charge transfer efficiency (CTE) problems present in photogate (PG)
pixels fabricated in single polysilicon layer standard CMOS processes, inte-
gration of an overlapping ITO layer is here proposed which shows higher
optical sensitivity in the UV-VIS part of the spectra if compared to polysilicon
-gates and enables 100% CTE.

17:10-17:30

Tiled CMOS Active Pixel Sensors Designed for Scientific and Medical Radi-
ography

M. Farrier, T. Achterkirchen, G. Weckler; Rad-icon Imaging (US).

Digital radiography systems increasingly use detectors adapted from CMOS
active pixel sensor technologies. Pixel design and detector architecture are
defined by diverse applications such as crystallography, mammography, and
dental CT. Sensor designfeatures and imaging performance data will be
discussed.

18:00 Evening Reception
Foyer ICM, Ground Floor, Congress Centre, 18:00

All exhibitors and attendees of the World of Photonics Congress are cordially invited
to attend the opening reception.
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EOS Conference on Frontiers in Electronic Imaging Tuesday, 16 June

Room 4b, Ground Floor, Congress Centre

SINGLE-PHOTON IMAGING NOTES

08:45 - 10:00
Single-Photon Imaging |
Chair:

S. Kawahito, Shizvoka University (JP).
S. Lauxtermann, Teledyne Imaging Sensors (US).

08:45 - 08:50

Introduction

S. Kawahito, Shizvoka University (JP).

S. Lauxtermann, Teledyne Imaging Sensors (US).

08:50 — 09:20

Single Photon Imaging Using a CCD and Electron Multiplication

M. Robbins, e2v technologies (UK).

This article presents an overview of low light imaging using charge-coupled
devices. Emphasis is placed on electron multiplication technology, which is
incorporated within the current sensors of choice for many demanding appli-
cations requiring high performance imaging down to the single photon level.

09:20 — 09:40

Multi-lmaging for Photon Counting with EMCCD's

E Lantz!, J. Blanchet!, L. Furfaro!, F. Devaux!, K. Harpsee?; 'Université de
Franche Comté (FR), 2University of Copenhagen (DK).

A multi-imaging strategy is proposed and experimentally tested to improve
the accuracy of photon counting with an EMCCD. Bayesian or maximum likeli-
hood estimations are proved to equivalently allow the suppression of a great
part of the excess noise with large dynamic and more improvement in the low
light level areas.

09:40 — 10:00

Single Photon Imaging at 100 kframe /s

F. Guerrieril, S. Tisa?, F. Zappa'; ! Politecnico di Milano (IT), 2Micro Photon
Devices (IT).

We present a single-chip monolithic array of “smart pixels” based on Single
Photon Avalanche Diodes, laid out in 32 rows by 32 columns (a total of 1024
pixels) made in a standard high-voltage 0.35um CMOS technology. Free-
running speed from the 1024 pixels imager tops at 100 kframe/s, with
negligible inter-frame dead-time.

10:00 = 10:30 Coffee break

10:30-12:10
Single-Photon Imaging II

Chairs:
S. Kawahito, Shizvoka University (JP).
S. Lauxtermann, Teledyne Imaging Sensors (US).

10:30 — 10:50

A Low-Noise CMOS Imaging Pixel Circuit with In-Pixel Voltage Amplification
C. Lotto!.3, P. SeitzZ3; 1CSEM SA, Photonics Division (CH), 2CSEM SA,
Nanomedicine Division (CH), 3University of Neuchétel (CH).

A pixel circuit for CMOS active pixel sensor imaging applications is pre-
sented. An inpixel open-loop voltage amplifier achieves efficient bandwidth
limitation using low capacitance values and it allows excellent reduction of
downstream readout circuit noise. The non-linear characteristics of the ampli-
fier results in output signal compression which avoids loss of signal swing due
to clipping. A pixel conversion gain of 300V /e-, readout noise below 1.4e-
at room temperature and a dynamic range of 89dB are expected.

10:50-11:10

A Low-Noise CMOS Imager with 1.2e- Readout Noise, 2.5e- Overall Noise
and over 140dB Dynamic Range at 60fps

S. Neukom, T. Baechler; CSEM SA, Photonics Division (CH).

A CMOS image sensor for near “single-photon detection” applications is
presented. Fabricated in a 0.18um CIS process using buried photodiodes
(BPD) and patented low-noise readout architecture, the pixel array features
1.2e- readout noise and 2.5e- overall noise comprising dark current (5pA/
cm2 at 25°C) shot noise effects at 60 frames per second. The pixel size is
11um x 11um and provides a fill factor of 63% with a conversion gain of
200pV/e-. High-dynamic range of over 140dB is achieved through CSEM'’s
patented ProglogTM technology.
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Tuesday, 16 June EOS Conference on Frontiers in Electronic Imaging

Room 4b, Ground Floor, Congress Centre

SINGLE-PHOTON IMAGING /ADVANCED OPTICAL 3D IMAGING NOTES

11:10-11:30

Noise Reduction Effect of Column-Parallel Correlated Multiple Sampling for
CMOS Image Sensors

S. Suhl, S. Itoh’, S. Kawahito!, T. Shirei!, S. Aoyama?, C. Nishimuras; ! Shizu-
oka University (JP), 2Brookman Lab Inc. (JP), 3Sanei Hytechs Inc. (JP).

This paper describes noise reduction effects of column-parallel correlated
multiple sampling (CMS) circuits for CMOS image sensors. The measurement
results of an 1M-pixel CMOS image sensor show that the CMS is effective
not only for thermal noise but also for RTS noise. Very low noise level of 1.8e
- is attained for sampling 16 times.

11:30-11:50

On the Diagnostic Value of Multi-Energy X-ray Imaging for Mammography
B. Dierickx':3, N. Buls?, C. Bourgain?, C. Breucq?, J. Demey?, B. Dupont!, A.
Defernez!; 'Caeleste CVBA (BE), 2Universitair Ziekenhuis Brussel (BE), 3 Vrije
Universiteit Brussel (BE).

When photon counting will be applied to X-ray imaging, one will have the
possibility to extract spectral information from the image. In this paper we
anticipate this possibility by evaluating the diagnostic value of dual (multi-)
energy X-ray specimen mammography.

11:50 - 12:10

A Variable Dynamic Range Single-Photon Imager Designed for Multi-
Radiation Tolerance

L. Carrara®, M. Fishburn?, C. Niclass’, No. Scheidegger?, H. Shea’, E. Char-
bon’.2; 1 Quantum Architecture Group (AQUA), EPFL (CH), 2Technical Univer-
sity Delft (NL), 3ESPROS Photonics (CH), 4Oerlikon Space (CH), Microsystems
for Space Technologies Laboratory (LMTS), EPFL (CH).

We present new measurements conducted on a single-photon imager imple-
mented in CMOS technology. The sensor was designed to sustain massive
doses of Gamma irradiation, X-rays, and proton bombardment. The chip was
also designed to operate continuously in large

magnetic fields without measurable noise and distortion.

12:10 = 13:50 Lunch break

13:50 - 16:05
Advanced Optical 3D Imaging

Chairs:
E. Charbon, Technical University Delft (NL)
A. Simoni, FBK-irst (IT)

13:50 - 13:55

Introduction

E. Charbon, Technical University Delft (NL)
A. Simoni, FBK-irst (IT)

13:55 - 14:25
Scannerless 3D-ToF-Sensors

B. Hosticka, Fraunhofer IMS (DE).

In this talk the state of the art of “scannerless” 3D-Time-of-Flight sensors is
presented. The principle, different realization approaches, performance
limits, possible technology realizations, sensor examples, and future develop-
ments are considered.

14:25 - 14:45

Low-Power Time-of-Flight Camera

C. Gimkiewicz, S. Schneiter, R. Cook, M. Columbus, D. Beyeler, Y. L. Schrag,
H.-R. Graf, Y. Zha, B. Schaffer, S. Neukom, N. Blanc; CSEM SA (CH).

A record-breaking time-of-flight (TOF) camera concerning the level of inte-
gration and power is presented: The low-power design of the image sensor
accompanied by onchip demodulation drivers, a digital controller and a high
efficiency illumination enable power-over-USB operation with a distance
resolution down to a few millimeters.

14:45 - 15:05

SPAD-Based Time-Gated Active Pixel for 3D Imaging Applications

L. Pancheri, D. Stoppa, A. Simoni; Bruno Kessler Foundation(IT).

In this paper we present an active pixel designed for range-finder applica-
tions, based on actively quenched Single Photon Avalanche Diode (SPAD)
detectors and four gated counters. A preliminary characterization of the
pixel is presented, demonstrating the excellent pixel demodulation capabili-
ties.
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EOS Conference on Frontiers in Electronic Imaging Tuesday, 16 June

Room 4b, Ground Floor, Congress Centre

ADVANCED OPTICAL 3D IMAGING /POSTER SESSION NOTES

15:05 - 15:25

Pinned Photodiodes for High Speed Shuttering Applications

C. Tubert':2, P. Magnan’, L. Simony?, A. Tournier?; ! Institut Supérieur de I'Aé-
ronautique et de I'Espace - ISAE (FR), 25 TMicroelectronics (FR).

A pixel based on two pinned photodiodes (PPD) and fabricated on a wafer
having a thick epitaxial layer is presented. This structure is designed for high
speed shuttering applications such as time-of-flight (TOF), and allows an
increase in the sensitivity in the near infrared (NIR) field and a reduction of
the transit time of the electrons.

15:25 - 15:45

Multi-Directional Triangulation System with a Miniaturized Catadioptrical
Sensor for a Micro Robotic Helicopter

C. Gimkiewicz!, A. Brenzikofer!, S. Bovabdallah?; 'CSEM SA (CH), 2ETH
Zurich (CH).

A triangulation-based, multi-directional range-finding system for a micro
robotic helicopter is presented. The core component is an ultra-miniaturized
omnidirectional camera with a polar pixel-field sensor with 64 circles and
128 radials. The distance to objects in the panoramic picture is resolved
better than 5% of the distance range.

15:45 - 16:05

Multi-Lighting Aspects for ToF Cameras

O. Lottner, W. Weihs, K. Hartmann; Centre for Sensor Systems (ZESS), Uni-
versity of Siegen (DE).

The delivery of reliable range data by time-of-flight cameras crucially de-
pends on the lighting. In this paper, we address different modulation kinds
and the simultaneous operation of multiple illumination units at the same
modulation frequency in order to increase the lighting power and thus the
phase data reliability.

16:05 — 16:30 Coffee break
16:30 - 16:55

Poster Session | - Short Oral Presentations

16:30 - 16:35

Improving the Optical Properties of Quantum Well PV Cells

S. Faral; P. Sterian?; L. Fara?; M. lancu’; 1IPA SA Bucharest (RO), 2University
Politehnica of Bucharest (RO).

Between 2006 and 2008, the NANO-PV (Research concerning increase in the
efficiency of nanostructured solar cells) project was run in the framework of
the Romanian National Programme of Excellence in Research. The project
was developed by research groups in three universities (Polytechnic Univer-
sity of Bucharest, Timisoara West University, and Polytechnic University of
Timisoara) and coordinated by IPA SA. This project further advanced the
Quantum Well solar cell concept, proposed by Keith Barnham.

16:35 - 16:40

Advance Multispectral Analysis for Segmentation of Satellite Inage

P. Sterian, F. Pop, D. lordache; University Politehnica of Bucharest (RO).

This paper presents an application with record performance for electromag-
netic spectrum analysis of multispectral satellite image. The analysis method is
an application-specific pixels oriented to images segmentation. This kind of
segmentation is used in remote sensing for land cover and land use classifica-
tion and change detection. Regions of the image are clustered separately
and then the results are combined, for this the processing method employs
two types of clustering algorithms, each specialized to its task and steered
towards obtaining a final meaningful segmentation. The results show good
spatial coherency in segments and coherent borders between regions that
were segmented separately.

16.40 - 16:45

CMOS Image Sensor with Linear-Logarithmic Response and Programmable
Dynamic Range

M. Vatteronil, D. Covi2, P. Valdastri!, P. Dario!, A. Sartori?; ! Scuola Superio-
re Sant’Anna (IT), 2NeuriCam (IT).

A CMOS image sensor with linear-logarithmic response and programmable
dynamic range, through tunable transition point, and fixed pattern noise
correction is presented. A chip with a 100x100 pixel array and a 12-bit
digital output has been fabricated in a 0.35um technology and fully tested
with state of the art results in terms of dynamic range and noise. Intra-frame
dynamic range is extendable to over 120dB while noise exhibits a temporal
contribution (pixel noise, PN) less than 0.22%, over the full range, and a
spatial one (Fixed pattern noise, FPN) of about 0.83% (1.37%) in the linear
(logarithmic) region. The chip has been developed for biomedical endoscopic
applications, nevertheless, the presented technology is also applicable in
other fields, such as robotics, security, industrial automation.
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Tuesday, 16 June

Room 4b, Ground Floor, Congress Centre

POSTER SESSION

16:45 - 16:50

Sensors for True Color Lighting

F. Hailer, MAZeT GmbH (DE).

LED systems have to cope with temperature ranges, LED aging and the
“binning”. The consequences are shift of wavelength and variation of inten-
sity. In sum the disadvantages cause differences in color visible like human
eye, which can be compensated continuously with color sensor based on color
filters without changing/ageing.

16:50 - 16:55

A Programmable-Dynamic Pixel for Use in a Multispectral Imager

M. Perenzoni, M. Gottardi, N. Massari, O. Sgrott; Bruno Kessler Foundation
(7).

A simple pixel structure is presented, allowing programmable voltage vs.
light intensity characteristics with global shutter by proper arrangement of
the integration phases in a NMOS-only schematic. Measurements on a proto-
type demonstrate dynamic range from typical APS values (53dB) up, but not
limited, to 77dB.

16:55 - 18:00
Poster Session Il - Poster Exhibition
foyer 1st floor, Congress Centre

END OF CONFERENCE

EOS Conference on Frontiers in Electronic Imaging

;Photonlk

> www.photonik. de/ order
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EOS Conference on Frontiers in Electronic Imaging Tuesday, 16 June
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Improving the Optical Properties of
Quantum Well PV Cells

S. Faral; P. Sterian?; L. Fara?; M.
lancu’; 1IPA SA Bucharest (RO),
2University Politehnica of Bucharest

(RO).
Between 2006 and 2008, the
NANO-PV  (Research concerning

increase in the efficiency of nanos-
tructured solar cells) project was run
in the framework of the Romanian
National Programme of Excellence
in Research. The project was devel-
oped by research groups in three
universities (Polytechnic University
of Bucharest, Timisoara West Uni-
versity, and Polytechnic University
of Timisoara) and coordinated by
IPA SA. This project further ad-
vanced the Quantum Well solar cell
concept, proposed by Keith
Barnham. 5
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A programmable-dynamic pixel for
use in a multispectral imager

M. Perenzoni, M. Gottardi, N. Mas-
sari; Bruno Kessler Foundation (IT).
A simple pixel structure is pre-
sented, allowing programmable
voltage vs. light intensity character-
istics with global shutter by proper
arrangement of the integration
phases in a NMOS-only schematic.
Measurements on a prototype
demonstrate dynamic range from
typical APS values (53dB) up, but
not limited, to 77dB.
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Advance Multispectral Analysis for
Segmentation of Satellite Image

P. Sterian, F. Pop, D. lordache;
University Politehnica of Bucharest
(RO).

This paper presents an application
with record performance for
electromagnetic spectrum analysis
of multispectral satellite image. The
analysis method is an application-
specific pixels oriented to images
segmentation. This kind of segmen-
tation is used in remote sensing for
land cover and land use classificati-
on and change detection. Regions
of the image are clustered separa-
tely and then the results are combi-
ned, for this the processing method
employs two types of clustering
algorithms, each specialized to its
task and steered towards obtaining
a final meaningful segmentation.
The results show good spatial cohe-
rency in segments and coherent
borders between regions that were
segmented separately.
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CMOS image sensor with linear-
logarithmic response and program-
mable dynamic range

M. Vatteroni!, D. Coviz, P.
Valdastri!, P. Dario’, A. Sarfori?;
!Scvola Superiore Sant’Anna (IT),
2NeuriCam (IT).

A CMOS image sensor with linear-
logarithmic response and program-
mable dynamic range, through
tunable transition point, and fixed
pattern noise correction is presen-
ted. A chip with a 100x100 pixel
array and a 12-bit digital output
has been fabricated in a 0.35um
technology and fully tested with
state of the art results in terms of
dynamic range and noise. Intra-
frame dynamic range is extendable
to over 120dB while noise exhibits
a temporal contribution (pixel noise,
PN) less than 0.22%, over the full
range, and a spatial one (Fixed
pattern noise, FPN) of about 0.83%
(1.37%) in the linear (logarithmic)
region. The chip has been devel-
oped for biomedical endoscopic
applications, nevertheless, the pre-
sented technology is also applica-
ble in other fields, such as robotics,
security, industrial automation.
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Sensors for True Color Lighting

F. Hailer, MAZeT GmbH (DE).

LED systems have to cope with
temperature ranges, LED aging and
the “binning”. The consequences are
shift of wavelength and variation of
intensity. In sum the disadvantages
cause differences in color visible
like human eye, which can be com-
pensated continuously with color
sensor based on color filters without

changing/ageing.




Frontiers in Electronic Imaging

Foreword by the General Chair

Welcome to the Conference on Manufacturing of Optical Components,

Numerous growth markets from life sciences, health care and the agri-food through to solar-energy and semiconductor
industries show enormous development momentum. Within these “high value” markets, optical technologies often play a
crucial enabling role. Importance of sophisticated optical components has never before had such a wide reaching impact
on new products and processes. In order to produce many of the next generation optical components, new and innovative
fabrication processes are pivotal. The continuing growth of the “optics” sector is tightly bound to advancements and inno-
vative manufacturing developments.

The EOS Conference on “Manufacturing of Optical Components” will provide a state-of-the-art overview of new and
emerging fabrication technologies. As an international platform it provides an exceptional forum for discussing the manu-
facturability of optical components. It brings together commercial developments and ongoing scientific research projects.
The conference will highlight significant future market trends and associated prospective developments. Specially invited,
and contributed talks, from renowned experts will cover fundamental research and near market developments associated
with optical component manufacture. The conference will include the very latest news and developments which will ensure
fruitful discussions. It provides a unique opportunity for information exchange with international researchers, scientists,
engineers and professionals!

With four sub-conferences, each covering specific areas of optical fabrication, an exceptional programme is guaranteed.
We hope you enjoy it!

General Chairs
Klaus-Friedrich Beckstette Paul Shore
-] Carl Zeiss AG
Jena/Oberkochen (DE)

Cranfield University
Cranfield (UK)

4 D
JOURNAL OF THE 1

EUROPEAN OPTICAL SOCIETY European Optical Society

| RAPID PUBLICATIONS WWWwW.jeos.org )

20% discount
for EOS
attendees

ISSN: 1990-2573 WWW.jeos.org

19 EOS Conferences at the WoP Congress 2009



MOC - Scientific Committee

General Chairs

Paul Shore,
Cranfield University
Cranfield (UK)

Klaus-Friedrich Beckstette
Carl Zeiss AG
Jena/Oberkochen (DE)

Precise Optics Fabrication

Chairs
Paul Shore, Oliver Fahnle
Cranfield University +  FISBA Optik AG
Cranfield (UK) St. Gallen (CH)

Programme Committee

Keith Carlisle, LLNL, Livermore (US)

Gilbert Dahan, SESO, Aix en Provence (FR)
Roland Geyl, Sagem SA, Paris (FR)

Dave Price, Qioptiq Ltd, Wales (UK)
David Walker, UCL, London (UK)

Micro-Optics and Structured Surface Technologies
Chairs

- Lutz Aschke
LIMO Lissotschenko Mikrooptik GmbH
Dortmund (DE)

Andreas Tunnermann,
Fraunhofer Institut fir Angewandte Optik
u. Feinmechanik, Jena (DE)

Programme Committee

Andreas Braver, Fraunhofer-Institut fir Angewandte Optik und Feinmechanik, Jena (DE)
Martin Forrer, Fisba Optik AG, St. Gallen (CH)

Olaf Ribenach, Ingeneric GmbH, Aachen (DE)

Reinhard Vélkel, Siss Microoptics, Neuchatel (CH)

High Volume Manufacturing of Optical Components
Chairs

Andreas Fischer
Jenoptik Polymer Systems GmbH
Triptis (DE)

Stefan B&umer
Philips Applied Technologies
Eindhoven (NL)

Programme Committee

Thomas Bauer, Jenoptik Polymer Systems GmbH, Triptis (DE)

Thomas Bergs, Fraunhofer-Institut fir Produktionstechnologie IPT, Aachen (DE)
Benny Cheung, The Hong Kong Polytechnic University, Kowloon (HK)

Markus Rossi, Heptagon, Rueschlikon (CH)

Wolfram Wintzer, Docter Optics GmbH, Neustadt a.d. Orla (DE)

Metrology of Advanced Optics (This is a joint session between EOS and SPIE Europe)
Chairs

Thomas Dresel Christof Pruss
Zygo Corporation Universitat Stuttgart - ITO
Middlefield (US) Stuttgart (DE)
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Manufacturing of Optical Components

Invited Talks - Manufacturing of Optical Components

Monday, 15 June 2009

11:35 - 12:05, room B21, 1st floor, exhibition hall B2

The Optics of the European Extremely Large Telescope

Philippe Dierickx, European Southern Observatory - ESO, Garching (DE).

Several concept studies of telescopes of up to 100m diameter were initiated at the end of last century. They covered a wide
range of designs, and reflected different perspectives of the underlying risks, cost and industrial constraints. Projects have
now crystallized with detailed designs, plans and specifications. As with ESO's Very Large Telescope project, the European
42m optical-near infrared ELT is closely tied to industry, which is reflected at all levels of the design.

14:10 - 14:40, room B21, 1st floor, exhibition hall B2

Role, Future and Drivers of Precise Optics Fabrication

Dirk Rothweiler, Jenoptik AG (DE).

Jenoptik Optical Systems is a leading supplier of high quality optics relevant for present and future applications. Selected
current and emerging applications will be discussed with a focus on precision as a key enabling factor, and on the respective
role of and drivers for the optics and integrated optical systems.

Tuesday, 16 June 2009

08:35 - 09:05, room B21, 1st floor, exhibition hall B2

SCIL: Large Area Direct Molding of Optical Components

Marc Verschuuren, Philips Research , Eindhoven (NL).

Substrate Conformal Imprint Lithography solves two issues within soft lithography: resolution and pattern deformations. SCIL
offers direct replication of silica patterns on 150 mm wafers using PDMS stamps, resolution below 50 nm and measured pat-
tern distortion over several square cm of less than 0.01% in gratings of 3 micron pitch.

13:50 - 14:20, room B21, 1st floor, exhibition hall B2

Laser Beam Shaping for Industrial and Medical Applications

Hans-Jirgen Kahlert, innovavent GmbH, Géttingen (DE).

Laser based material processing requires spots, lines and even complex geometries with stable intensity distributions. A cur-
rent overview of specific optics set ups is presented including the discussion of laser beam quality (from fundamental mode to
multi mode) parameters for selected industrial and medical applications.

Wednesday, 17 June 2009

08:35 - 09:05, room 22, 2nd floor, Congress Centre

Micro-Optical Components for Laser Beam Shaping and LED Collimation

Helge Vogt, Schott Advanced Optics, Mainz (DE).

SCHOTT designs and manufactures diffractive optical elements (DOEs) for laser applications and micro lens arrays for LED
light collimation made of optical glass. Optical glasses have the advantage of high radiation durability, high resistance to
moisture, chemicals, and temperature compared to polymer. Precision glass molding of DOEs is a unique process that has
been used for years to manufacture large aspherical lenses for sensors, cameras and projectors. It has also been proven for
manufacturing micro-optics.

10:30 - 11:00, room 22, 2nd floor, Congress Centre

High Volume Plastic Optics — A Fine Line Between Heaven and Hell

Rien de Schipper, Penta HT Optics, Eindhoven (NL).

Successful High Volume Optics production depends on making the right choices for equipment, procedures and manufacturing
conditions. Astonishing results can be achieved in price/performance, when volumes range from 10-100 Million per year. It's
a fine line however, between failure and success.

13:40 - 14:10, room 14c, 1st floor, Congress Centre

Interferometric Measurement of Rotationally Symmetric Aspheric Surfaces

Michael Kiichel, Zygo Corporation (US).

We will briefly discuss the root-problem of absolute aspheric measurement and critically review some techniques. Then a
method is described in more detail, where the surface is scanned along its symmetry axis in a Fizeau cavity with a spherical
reference surface. The coordinates x,y,z at the (moving) zone of normal incidence are derived from simultaneous phase-
measurements at the apex and zone. Aspheric departure from a best-fit sphere approaching 800 microns can be measured,
and the measurement result is “absolute” when an absolutely calibrated transmission sphere is used as the reference. The
method is spatially high resolution, does not need any null device, does not suffer from retrace errors, is “auto-calibrating”
for magnification and distortion and is very fast.
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Manufacturing of Optical Components at a Glance

Monday, 15 June
OFFICIAL CONGRESS OPENING Room 1, Congress Centre

Welcoming by 09:30 - 11:00
Klaus Dittrich, Managing Director MMI (DE)

Peter Loosen, Chair of WoP Congress,

Fraunhofer Institut Lasertechnik - ILT (DE)

Opening Plenary Talk
Vivian Reding, Furopean Commissioner

Plenary Talk
Erich lppen, Massachusetts Institute of Technology - MIT (US)

CONFERENCE OPENING BY GENERAL CHAIRS Room B21, Exh. Hall B2
Klaus-Friedrich Beckstette, Carl Zeiss AG (DE) 11:25 - 11:30

Paul Shore, Cranfield University (UK)

PRECISE OPTICS FABRICATION Room B21, Exh. Hall B2
Chairs 11:30 - 17:45

Oliver Féhnle, FISBA AG (CH)
Paul Shore, Cranfield University (UK)

Invited Talks
The European Extremely Large Telescope
Philippe Dierickx, Furopean Southern Observatory - ESO (DE)

Role, Future and Drivers of Precise Optics Fabrication
Dirk Rothweiler, Jenoptik AG (DE)

EVENING RECEPTION 18:00

Tuesday, 16 June
MICRO-OPTICS AND STRUCTURED SURFACE TECHNOLOGIES Room B21, Exh. Hall B2
Chairs 08:30 - 16:00

Lutz Aschke, LIMO Lissotschenko Mikrooptik GmbH (DE)
Andreas Tiinnermann, Fraunhofer Institut fir Angewandte Optik v. Feinmechanik (DE)

Invited Talks
SCIL: large area direct molding of optical components
Marc Verschuuren, Philips Research (NL)

Laser Beam Shaping for Industrial and Medical Applications
Hans-Jirgen Kahlert, innovavent GmbH (DE)

POSTER SESSION 1st floor, foyer Congress Centre
16:30 - 18:00
Wednesday, 17 June
HIGH-VOLUME MANUFACTURING OF OPTICAL MPONENTS Room 22, Congress Centre
Chairs 08:30 - 12:20

Stefan Bédumer, Philips Applied Technologies (NL)
Andreas Fischer, Jenoptik Polymer Systems GmbH (DE)

Invited Talks
Micro-Optical Components for Laser Beam Shaping and LED Collimation
Helge Vogt, Schott Advanced Optics (DE)

High Volume Plastic Optics — A fine Line between Heaven and Hell
Rien de Schipper, Penta HT Optics (NL).

METROLOGY OF ADVANCED OPTICS Room 14c, Congress Centre
Chairs 13:40 - 18:00

Thomas Dresel, Zygo Corporation (US)

Christof Pruss, Universitét Stuttgart - ITO (DE)

Invited Talk
Interferometric Measurement of Rotationally Symmetric Aspheric Surfaces
Michael Kiichel, Zygo Corporation (US)
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Monday, 15 June EOS Conference on Manufacturing of Optical Components

Room B21, 1st Floor, Exhibition Hall B2

PRECISE OPTICS FABRICATION NOTES

11:25 - 11:30

Conference Opening by General Chairs
K.-F. Beckstette, Carl Zeiss AG (DE).

P. Shore, Cranfield University (UK).

11:30 - 12:25
Next Generation Precise Optics

Chairs:
O. Féhnle, FISBA OPTIK AG (CH).
P. Shore, Cranfield University (UK).

11:30-11:35

Introduction

O. Féihnle, FISBA OPTIK AG (CH).
P. Shore, Cranfield University (UK).

11:35 - 12:05

The Optics of the European Extremely Large Telescope

P. Dierickx, M.Cayrel, J.Spyromilio; European Southern Observatory — ESO (DF).
Several concept studies of telescopes of up to 100m diameter were initiated
at the end of last century. They covered a wide range of designs, and re-
flected different perspectives of the underlying risks, cost and industrial
constraints. Projects have now crystallized with detailed designs, plans and
specifications. As with ESO's Very Large Telescope project, the European
42m optical-near infrared ELT is closely tied to industry, which is reflected at
all levels of the design.

12:05-12:25

Fabrication of Prismatic, Freeform Shapes and Microstructures on Ulira-
Precision Lathes

J. Roblee, AMETEK Precitech, Inc. (US).

This paper will discuss the limitations and possibilities of this style of machin-
ing. Case studies will be presented that highlight the speed and accuracy of
XZC machining of prismatic shapes and linear grooves. When used with a
Fast Tool Servo, very intricate microstructures can also be rapidly fabricated.

12:25 = 14:10 Lunch break

14:10 — 16:00
Precise Optics Techniques and Fabrication |

Chairs:
O. Féihnle, FISBA OPTIK AG (CH).
P. Shore, Cranfield University (UK).

14:10 — 14:40
Role, Future and Drivers of Precise Optics Fabrication

D. Rothweiler, Jenoptik Optical Systems (DE).

Jenoptik Optical Systems is a leading supplier of high quality optics relevant
for present and future applications. Selected current and emerging applica-
tions will be discussed with a focus on precision as a key enabling factor, and
on the respective role of and drivers for the optics and integrated optical
systems.

14.40 — 15:00

Plasma Jet Machining Used in High Precision Free Form Fabrication

G. Béhm, T. Arnold]; Leibniz-Institute for Surface Modification (DE).

A sub-millimetre reactive plasma jet working at atmospheric pressure is used
for surface shaping with high spatial resolution and nanometre depth accu-
racy. As one example the figure error correction of a small size off-axis
parabolic silicon carbide mirror is presented.

15:00 — 15:20

Removing Spatial Mid-Frequencies by Using Sub-Millimeters FJP Footprints

K. Hauser, S. Mourad, M. Meeder, O. Féhnle; FISBA OPTIK AG (CH).

We will report on a study of the use of sub-millimeter footprint diameters,
e.g. 0.3 mm, for the removal of different mid-frequencies in the millimeter
range. For a given mid-frequency the optimum footprint diameter needed for
its removal will be identified and both the simulated data and its experimen-
tal validation at FISBA OPTIK will be presented.
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EOS Conference on Manufacturing of Optical Components Monday, 15 June

Room B21, 1st Floor, Exhibition Hall B2

PRECISE OPTICS FABRICATION NOTES
15:20 — 15:40
How a Factor 10 Improvement Have been Achieved on X-Ray Mirror for
Synchrotrons

J.-J. Fermé, Société Européenne de Systéemes Optiques — SESO (FR).

SESO has been involved in the manufacture of X-Ray mirrors since 1994. At
this earlier stage the standard specification was 5 microradians rms. Ten
years after the trend was 1 micro radian rms and expectation for the near
future is 0.5 microradian rms. SESO will present how it has been achieved.

15:40 — 16:00

Sub Surface Damage Measurements Based on Short Coherent Interferometry
M. Sergeeva, K. Khrenikov, T. Hellmuth, R. Boerret; Aalen University (DE).

A nondestructive technique based on short coherent interferomety was devel-
oped to measure Sub Surface Damage (SSD), which plays a key role in the
grinding process of different optical elements. First measurements on differ-
ent samples are performed and the results will be presented in this paper.

16:00 — 16:25 Coffee break

16:25 - 17:45
Precise Optics Techniques and Fabrication Il

Chairs:
O. Féhnle, FISBA OPTIK AG (CH)
P. Shore, Cranfield University (UK)

16:25 - 16:45

Off-Axis Mirror Finishing

C. du Jeu, H. Ducollet, G. Pellegrini; Société Européenne de Systémes Opti-
ques - SESO (FR).

Improvement of surface error on off-axis mirror manufacturing is presented.
With Computer Polishing Machine, different off-axis lightweighted mirrors
were finished with a quality up to lambda/100 rms and a roughness of 5
Angstroms.

16:45 - 17:05

Surface Quality of Sintered Silicon Carbide Using an Effective Grinding
process

X. Tonnellier’, P. Shore?, P. Morantz?, A. Baldwin?; 1 Optic Technium (UK)
2Cranfield University (UK).

An analysis is presented of surface roughness (Ra) and surface profile (P1) of
sintered silicon carbide surfaces, ground using Cranfield University BoX®
grinding machine. Grinding development was performed on 100 mm square
parts. The grinding process was validated on a 400 mm hexagonal part.

17:05 - 17:25

Influence of Computing Power Spectral Density (PSD) on Representation and
Removal of Spatial Mid-Frequencies

S. Mourad, K. Hauser, M. Meeder, O. Féhnle; FISBA Optik AG (CH).

This paper studies an approach representing, removing and/or manipulating
mid-frequencies of different kinds of manufacturing patterns and shapes. The
study demonstrates that choosing wrong analysis methods may lead to an
essential loss of information resulting in fabrication errors. In addition, the
relation between the type of tool path applied and different ways of com-
puting and representing the PSD is studied showing that a 2d PSD is most
suited for analyzing raster mode finished surfaces. Finally, for a given foot-
print diameter, we analyse the range of mid-frequencies that can be re-
moved from a given spectrum and on the other hand the range of mid-
frequencies that may be added to the surface.

17:25-17:45

Asphero 5 - The Automated Aspheric Manufacturing Cell

S. Huttenhuis, T. Danger; Schneider GmbH & Co. KG (DE).

Aspherical lenses are characterized by local deviations from spherical shapes
thus allowing significant optical advantages. Whereas the optical perform-
ances of these lenses are unquestioned, the mechanical manufacturing is still a
challenge. As a consequence, the usage of aspheres in optical systems is
currently strongly limited. The project »Asphero 5« was initiated to develop
the necessary technology to accomplish a deterministic and economical indus-
trial manufacturing of aspheres using highly automated grinding and polish-
ing cells.

18:00 Evening Reception
Foyer ICM, Ground Floor, Congress Centre, 18:00

All exhibitors and attendees of the World of Photonics Congress are cordially invited
to attend the opening reception.
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Tuesday, 16 June EOS Conference on Manufacturing of Optical Components

Room B21, 1st Floor, Exhibition Hall B2

MICRO-OPTICS AND STRUCTURED SURFACE TECHNOLOGIES NOTES

08:30 - 10:05
Advanced Manufacturing Techniques for Micro-Optics |
Chairs:

L. Aschke, LIMO Lissotschenko Mikrooptik GmbH (DE).
A. Tinnermann, Fraunhofer Institut fir Angewandte Optik v. Feinmechanik, (DE).

08:30 — 08:35

Introduction

L. Aschke, LIMO Lissotschenko Mikrooptik GmbH (DE).

A. Tinnermann, Fraunhofer Institut fiir Angewandte Optik v. Feinmechanik (DE)

08:35 - 09:05

SCIL: Large Area Direct Molding of Optical Components

M. A. Verschuuren’, R. van de Laar!, R. Voelkel?, H. van Sprang’; ! Philijps
Research, Photonic Materials & Devices (NL), 25USS MicroOptics SA (CH).
Substrate Conformal Imprint Lithography solves two issues within soft lithog-
raphy: resolution and pattern deformations. SCIL offers direct replication of
silica patterns on 150 mm wafers using PDMS stamps, resolution below 50 nm
and measured pattern distortion over several square cm of less than 0.01%
in gratings of 3 micron pitch.

09:05 — 09:25

Diamond Machining Technologies for Novel Optical Structures

R. Glébe, C. Flucke, L. Schénemann, B. Linemann , E. Brinksmeier; University
of Bremen (DE).

This paper describes the development of two novel structuring technologies.
The first one is called diamond micro chiselling and is designed for machining
of prismatic microstructures in the range from 50...500 PUm. The second one is
designed for fast diamond machining of individual diffractive surface pat-
terns.

09:25 - 09:45

In-Process Spot Shaping for Parallel Laser Processing of 3D Microstructures
A. Bich!, K. Weible!, R. Vélkell, M. Zimmermann?, |. Harder3, N. Lindlein3;
SUSS MicroOptics (CH), 2Bayerisches Laser Zentrum (DE), 3Universitéit Erlan-
gen (DE).

The laser manufacturing of microstructures with a single focus is feasible and
well known, but it takes a long time for larger substrates. For laser manufac-
turing of repetitive pattern diffractive optical elements (DOEs) are used for
parallel processing. These elements split the beam into a periodic spot pat-
tern where each spot has the same shape and energy. This allows manufac-
turing simultaneous several equal shaped structures at the same time. For
patterning a surface this is the appropriate technique to reduce processing
time and to receive a high lateral resolution as well as a good relative posi-
tioning of the structure due to the DOE. We show a method for parallel proc-
essing of three dimensional microstructures without a lateral scan of the beam
or work piece during process.

09:45 — 10:05

Fabrication of Micro-Lenses Using Excimerlaser Ablation by Means of Laser-
Generated Greytone-Masks

T. Klotzbicher, D. Dadic; Institut fir Mikrotechnik Mainz GmbH (DE).
Micro-lenses, including Fresnel-Lenses, were fabricated by excimerlaser
ablation of polymers by means of greytone-masks. To optimize the whole
process chain the greytone masks themselves have been fabricated by exci-
merlaser ablation of chromium-on-quartz. In this way refractive lenses as well
as Fresnel lenses with a quasi continuous surface profile and an average
surface roughness of Ra=0.2 Um could be generated.

10:05 — 10:30 Coffee break

10:30-12:10
Advanced Manufacturing Techniques for Micro-Optics I

Chairs:
L. Aschke, LIMO Lissotschenko Mikrooptik GmbH (DE).
A. Tinnermann, Fraunhofer Institut fir Angewandte Optik v. Feinmechanik, (DE).

10:30 — 10:50

Woafer-Level Fabrication of Complex Micro-Optical Modules

P. Dannberg, F. Wippermann, P. Schreiber, A. Bréver; Fraunhofer Institut fiir
Angewandte Optik und Feinmechanik (DE).

UV replication in a mask-aligner is a well established method to fabricate
micro-optical elements on a wafer scale. The paper presents how extensions
of the technique and a combination with coating and photolithographic pat-
terning processes can lead to the creation of a variety of more complex
modules. Realized imaging and non-imaging applications are discussed in this
context.
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10:50-11:10

Production of Optical Components by Means of Step and Repeat Hot Em-
bossing

C. Brecher, C. Baum, G. Schaverte, C. Wenzel; Fraunhofer Institute for Pro-
duction Technology IPT (DE).

Hot embossing is a proven thermoforming process for shaping of semi fin-
ished thermoplastic polymers. In contrast to conventional hot embossing proc-
esses where an entire surface geometry is formed into a substrate in one
process cycle, the step and repeat hot embossing process provides a high
degree on flexibility for the structuring of large surfaces. This geometrical
flexibility in combination with good surface quality offers a powerful process
for the production of optically functionalized surfaces.

11:10-11:30

3D Nanofabrication with Direct Laser Writing

A. Radke'.2, F. Wolff!, T. Klotzbicher!, H. Giessen?; !Institut fir Mikrotechnik
Mainz GmbH (DE), 2Universitét Stuttgart (DE).

Direct laser writing via two-photon absorption enables the fabrication of
three-dimensional structures with sub-micrometer resolution. To demonstrate
the capabilities of this method, we fabricate woodpile photonic crystals that
show a characteristic dip in transmission at near-infrared wavelengths.

11:30-11:50

Phase Mask Fabrication by Laser Ablation

J. Meinertz, J. Richter, R. Weichenhain-Schriever, J. Ihlemann; Laser-Labora-
torivm Géttingen (DE).

Surface relief SiO2 phase masks are fabricated in three steps: (1) A UV-
absorbing coating of silicon monoxide (SiO) is deposited on a fused silica
substrate. (2) The SiO-coating is patterned by excimer laser ablation to form
the desired phase structure. (3) The SiO-material is oxidized to UV-
transparent silicon dioxide (SiO2). These phase masks are applied in a pro-
jection set-up for laser micro machining.

11:50-12:10

Ideal and Holographic Grating Structures: Sine versus Blaze

O. Sandfuchs’, C. Schwanke?, M. Burkhardt!, F. Wyrowski2, R. Brunner’; 'Carl
Zeiss AG (DE), 2Friedrich-Schiller-Universitéit (DE).

The theoretical efficiencies of diffractive optical components are investigated
by rigorous numerical methods with respect to industrial application in spec-
trally analyzing and imaging optical systems. We employ a lithography
model for the optimization of realistic holographic profiles and compare the
results with the experiment. Near the grating resonance, sine gratings can
compete with sawtooth structures and holographic sine may achieve higher
efficiencies than the ideal sine profile.

12:10 = 13:50 Lunch break

13:50 - 16:00
Beam Shaping and Applications/Recent Advances

Chairs:
L. Aschke, LIMO Lissotschenko Mikrooptik GmbH (DE).
A. Tinnermann, Fraunhofer Institut fir Angewandte Optik v. Feinmechanik, (DE).

13:50 — 14:20

Laser Beam Shaping for Industrial and Medical Applications

H.-J. Kahlert, INNOVAVENT GmbH (DE).

Laser based material processing requires spots, lines and even complex
geometries with stable intensity distributions. A current overview of specific
optics set ups is presented including the discussion of laser beam quality
(from fundamental mode to multi mode) parameters for selected industrial
and medical applications.

14:20 — 14:40

Flexible Wafer-Based Micro-Optics Production Technology Enables Structur-
ing of almost any Kind of Material

O. Homburg, J. Meinschien, V. Lissotschenko; LIMO Lissotschenko Mikrooptik (DE)
LIMO’s wafer-based production technology is based on computer-aided
design and involves no etching at all. Thus, a large variety of optical materi-
als can be structured with free-form lens surfaces having features sizes from
about 50 Um to several cm. Metal-based joining techniques offer highest
reliabilities of optical sub-assemblies.
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14:40 - 15:00

Linearly Deformable Micromembrane for Dynamic Laser beam Shaping and
Homogenizing

J. Masson', W. Noelll, N. F. de Rooij’, A. Bich?, K. J. Weible?, R. Voelkel?;
'EPFL, SAMLAB (CH), 2SUSS MicroOptics SA (CH).

We present a dynamic laser beam shaper based on MEMS technology. A
linearly deformable silicon micromembrane is used to diffuse a laser beam
and to average speckles over a certain time frame.

15:00 — 15:20

High Precision Diffractive Optics by Laser Beam Recorder

G. J. Verhaart!, C. Pruss?; ' Singulus Mastering (NL), 2Universitét Stuttgart
(DE).

We describe the fabrication of diffractive optical elements by a laser beam
recorder, originally designed for optical disc mastering. The products are
characterised by interferometry. The characteristics are compared to those of
similar products created by other techniques and found to be very promising.

15:20 - 15:40

Integrated VCSEL to Fiber Couplers Fabricated with Micro-Machining

D. Wohlfeld, F. Merchdn, K.-H. Brenner; Universitét Heidelberg (DE).

With micro machining, integrated structures combining all the functions re-
quired for coupling VCSEL to fiber can be fabricated. We describe the
fabrication and assembly of the coupling device, consisting of a replicated
polymer structure and a GRIN-rod, and present first experimental results.

15:40 - 16:00

Development of a Large Scale Micro Surface Structuring Facility

A. J. Mateboer!, P. Morantz2, P. Shore?, S. Amos!; ! Cranfield University, UPS?
(UK), 2Cranfield University, Precision Engineering Centre (UK).

UPS2 (The IKC for Ultra Precision and Structured Surfaces) established an-
other new manufacturing and research facility in North Wales for the micro
surface structuring of large drum type moulds for fabrication of next genera-
tion optical films. This world class facility is capable of single point diamond
machining using turning (including fast tool servo methods), fly cutting and
micro-milling. It represents one of the world’s most effective large scale micro
-surface structuring facilities and is accessible to third parties aiming to de-
velop new films and conduct manufacturing research.

16:00 — 16:30 Coffee break (Congress Centre)
16:30 - 18:00

Poster Session
foyer, 1st floor, Congress Centre
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08:30 — 10:05
Glass Optics

Chairs:
S. Béumer, Philips Applied Technologies (NL).
A. Fischer, Jenoptik Polymer Systems GmbH (DE).

08:30 — 08:35

Introduction

S. Béumer, Philips Applied Technologies (NL).

A. Fischer, Jenoptik Polymer Systems GmbH (DE).

08:35 - 09:05

Micro-Optical Components for Laser Beam Shaping and LED Collimation

H. Vogt; S. Reichel, U. Petzold, R. Biertrimpfel; Schott Advanced Optics (DE).
SCHOTT designs and manufactures diffractive optical elements (DOEs) for
laser applications and micro lens arrays for LED light collimation made of
optical glass. Optical glasses have the advantage of high radiation durabil-
ity, high resistance to moisture, chemicals, and temperature compared to
polymer. Precision glass molding of DOEs is a unique process that has been
used for years to manufacture large aspherical lenses for sensors, cameras
and projectors. It has also been proven for manufacturing micro-optics.

09:05 - 09:25

European Process Chain for High Precision Glass Moulding of Advanced
Optics

G. Pongs, B. Bresseler; Aixtooling GmbH (DE).

High precision isothermal glass moulding is a mass production process which
allows manufacturing complex shaped optical glass elements. To meet to-
day’s market demands in terms of fast launch of new products it is essential
to develop an integrated process chain covering all necessary steps. Within
the European project “Production 4" several companies and research insti-
tutes are developing technologies and methodologies to set up a European
process chain for high precision glass moulding.

09:25 - 09:45

Hot Embossing Process for Production of Glass Optical Elements

M. Hug, M. Gremmelspacher, G. Spiel3, J. Hagen, P. Manns, G. Kleer; Fraun-
hofer-Institut fir Werkstoffmechanik - IWM (DE).

Hot embossing process enables precision molding of glass optical lenses with
high surface quality and accurate surface figure within short cycle time. This
non-isothermal molding process uses selective heating of the glass blanks and
precision aligned pressing device. The process is suitable for various glass
types and glass blank dimensions.

09:45 - 10:05

Replicative Manufacturing of Diode Laser Collimators

F. Klocke’, O. Dambon’, M. Hiinten!, B. Bresseler?; ' Fraunhofer Institute for
Production Technology (DE), 2Aixtooling GmbH (DE).

This paper deals with the replicative manufacturing of diode laser collimators
using a Precision Glass Molding Process. Mainly the manufacturing of the
replication molds is addressed and obtained results are presented. Further-
more a short outlook on upcoming approaches is given.

10:05 — 10:30 Coffee break

10:30 — 12:20
Polymer Optics

Chairs:
S. Béumer, Philips Applied Technologies (NL).
A. Fischer, Jenoptik Polymer Systems GmbH (DE).

10:30 - 11:00
High Volume Plastic Optics — A fine Line between Heaven and Hell

R. de Schipper, Penta HT Optics (NL).

Successful High Volume Optics production depends on making the right
choices for equipment, procedures and manufacturing conditions. Astonishing
results can be achieved in price/performance, when volumes range from 10-
100 Million per year. It's a fine line however, between failure and success.
Topics to be discussed: Characteristics of High Volume products. What are
right choices for Machine, Molds, Methods, Metrology, Materials?2 Achievable
performance, achievable cost! Where did it go wrong — How can it go right?
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11:00 - 11:20

Cost Modelling of Injection Moulded Optics

J.-T. Mdkinen; Technical Research Centre of Finland - VTT (Fl).

The build up of a production cost model for injection moulded optics is pre-
sented. Conclusions are drawn on which design characteristics have the most
influence on piece part cost. Practical applications of a cost model are pre-
sented by relating design choices and expected performance to production
cost with two case studies.

11:20 - 11:40

Cost Effective Manufacturing Aspherical Lens Moulds Using on Machine Me-
trology

M. Breukers, CTC, VDL Enabling Technologies Group (NL).

In order to achieve sub-micron form accuracy while turning aspherical lens
moulds knowledge of the exact tool radius and tool position in respect of the
machine zero is essential. A technique, which allows measurement of a mould
without removing it from the lathe, was developed. Characteristic shape
errors are mapped respectively to tool radius and position errors. This tech-
nique shortens the measurement cycle time and leads to higher accuracy and
better efficiency.

11:40 - 12:00

Optimized Process Chain for the Mass Replication of Polymer Freeform Optics
C. Wenzel, R. Klar, C. BuB3, F. Klaiber; INNOLITE GmbH (DE).

Compared to standard optics the replication of freeform optics and espe-
cially the shrinkage compensation needed during the mold form optimization
is a challenge yet. Consequentially Innolite is developing a closed loop proc-
ess chain from the optic design through data processing, mold manufacturing,
replication to characterization of complex optics.

12:00 — 12:20

Aspheric Lens Array Machining and Replication

S. Scheiding’2, R. Steinkopf!, A. Gebhardt!, P. Dannberg’, S. Risse!, R. Eber-
hardt, A. Tinnermann’.2; ! Fraunhofer Institute for Applied Optics and Preci-
sion Engineering — IOF (DE), 2Friedrich-Schiller-University (DE).

The present paper describes different approaches for the machining of
aspheric lens arrays. Both, Single Point Diamond Turning and micro milling
are discussed. A subsequent replication process with UV-imprint technologies
gives the ability to replicate the lens array master in a high quality.

12:20 — 13:40 Lunch break

IV METROLOGY OF ADVANCED OPTICS
Joint Session with ,,Optical Instrumentation for Industry“
cooperating society

!SPlE Europe

13:40 — 15:50 RESHiESoE!
Optics Measurement | Metrology of Advanced Optics will
Chairs: be taking place in room 14c,

T. Dresel, Zygo Corporation (US). 1st floor, Congress Centre
C. Pruss, Universitét Stuttgart - ITO (DE).

13:40 - 14:10

Interferometric Measurement of Rotationally Symmetric Aspheric Surfaces
M. Kichel, Zygo Corporation (US).

14:10 — 14:30

A New Approach of High-Resolution On-Machine-Metrology — Implementa-
tion and First Results

M. Sander!, L. Urban!, J. Petter?, R. Nicolaus?; 'Satisloh GmbH (DE), 2Luphos
GmbH (DE).

A new, high-resolution optical sensor technology has been implemented di-
rectly onto the tool head of an optical manufacturing CNC machine. Beside its
high resolution capability, this setup enables non-contact measurements in the
same position, where the work piece is machined, and with a sensor move-
ment equivalent to the tool path.

14:30 — 14:50

New Metrology Approach for the Production of Aspheric Lenses

A. Beutler, Mahr GmbH (DE).

In summary, the production process of aspheric lenses relies on the measure-
ment results from interferometers and profilometers. A new type of machine
set up combining a profilometer with a rotational measuring axis allows to
measure the lenses in all production stages in a very flexible way, which can
be used to optimise the production process.
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14:50 - 15:10
Measuring Aspheres with a chromatic Fizeau Interferometer
L. Seifert, Universitét Stuttgart - ITO (DE).

15:10-15:30

Non-Contact Methods for Optical Testing of Convex Aspheric Mirrors for
Future Large Telescopes

A. Goncharov!, V. Druzhin?, V. Batshev?; ' National University of Ireland
Galway (IE)., 2Bauman Moscow State Technical Univ. (RU).

Non-contact methods for testing of large rotationally symmetric convex
aspheric mirrors are proposed. These methods are based on non-null testing
with side illumination schemes, in which a narrow collimated beam is reflected
from the meridional aspheric profile of a mirror. The main advantage of
these testing methods compared with existing methods (Hindle sphere, null
lens, computer generated hologram) is that they do not require large auxilia-
ry optical components.

15:30 - 15:50

Dual-CGH Interferometry Test for X-Ray Mandrels

G. Gao!, J.P. Lehan?3, U. Griesmann’; ' National Institute of Standards and
Technology (US), 2University of Maryland (US), SNASA, Goddard Space
Flight Center (US).

We describe a glancing-incidence interferometric double-pass test, based on
a pair of computer-generated holograms, for mandrels used to fabricate x-
ray mirrors for space-based x-ray telescopes. The design of the test and its
realization are described.

15:50 - 16:20 Coffee break

16:20 - 18:00
Optics Measurement ||

Chairs:
T. Dresel, Zygo Corporation , Middlefield (US).
C. Pruss, Universitét Stuttgart, Stuttgart (DE).

16:20 — 16:40

Measurement and Simulation of Striae in Optical Glass

H. Gross', M. Hofmann?, R. Jedamzik3, P. Hartmann4, S. Sinzingers, 'Carl
Zeiss AG (DE), 2DILAS Diodenlaser GmbH (DE); 3SCHOTT North America, Inc.
(US); Schott AG (Germany); *Technical Univ. llmenau (DE).

Strice are spatially short-range inhomogeneities of the refractive index of
optical glass. These striae are strongly anisotropic due to the process of glass
melting. The evaluation and quantitative reconstruction of the inhomogeneities
in glass based on the schlieren technique are the main goal of this work. We
revise the experimental setup and develop models to simulate the measure-
ments for thin and thick samples. The results of the shadowgraph method are
compared with interferometric measurements. A more refined evaluation
which is not only based on the image contrast allows a unique and accurate
reconstruction of the size and the phase height of strice with negligible axial
extension. A simple procedure shows, how one can estimate the effect in thick
samples in practice approximately.

16:40 — 17:00

Photo-Thermal Measurement of Absorptance Losses, Temperature induced
Woavefront Deformation and Compaction in DUV-Optics

B. Schéifer; K. Mann; Laser Laboratorium Géttingen e. V. (DE).

A measurement system for quantitative registration of transient and irrever-
sible lens effects in DUV optics induced by absorbed UV laser radiation was
developed at the Laser Laboratorium Géttingen. It is based upon a strongly
improved Hartmann-Shack wavefront sensor with an extreme sensitivity of
~1/10000 RMS @ 193nm, accomplishing precise on-line monitoring of wa-
vefront deformations of a collimated test laser beam transmitted through the
laser-irradiated site of a sample.The observed wavefront distortion yields a
quantitative measure of the absorption losses in the sample.

17:00 - 17:20

Development of a Cryogenic Refractometer for High Accuracy Measurements
of the Refractive Index at Low Temperature

A. Bianco!, P. Spand?, G. Toso?, G. Pariani?; 1INAF — Istituto di Astrofisica
Spaziale e Fisica Cosmica (IT), 2INAF - Osservatorio Astronomico di Brera (IT).
A new instrumentation was designed and built with the aim of measuring the
refractive index of solid transparent glass materials in a wide range of
wavelengths and temperatures with a high accuracy (10-3).
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17:20 - 17:40

Phase Matching Measurements of KDP and DKDP Crystals Used on LIL and
LMJ Facilities

R. Courchinoux, S. Cavaro, J. C. Poncetta; Comissariat & I'Energie Atomique -
CFA (FR).

LIL (Ligne d’intégration Laser) is a high power Nd:YAG laser dedicated to the
fusion and plasma experiments. It has been implemented as a prototype for
the LMJ project. This laser will comprise 240 beams in 30 packages of 8
individual beams. Each beam of the LMJ will be identical to the LIL beams ie
34 x 34 cm in size and 20 kJ at a wavelength of 1053 nanometers.

The frequency conversion before target is based on KDP DKDP assembled
crystals. Specific experimental optical set-ups have been implemented in
order to create optimum phase matching as a function crystals angles and
temperature. Detailed description of the optical set-ips are presented along
with experimental results.

17:40 — 18:00

Reproducibility of Contact Lens Power Measurements Using the Phase Shifting
Schlieren Method

L. C. Joannes!, T. Hough?; 'LAMBDA-X sa (BE), 2Consultant (UK).

The phase shifting schlieren method as embodied in the NIMO TR1504 instru-
ment has been assessed for power measurement of soft and rigid contact
lenses. With the methodology imposed by ISO5725-2, the following repro-
ducibility standard deviation SR have been obtained : SR of 0.048D for
spherical soft (hydrogel) contact lenses and a SR of 0.059D for sphere
power and 0.093D for cylinder power for toric soft lenses having sphere
powers in the range £10.0D and cylinder powers up to 2.0D. Additionally,
the radial power profiles of aspheric, multifocal and progressive powered
contact lenses were determined and compared to the either the theoretical
power profile or data provided by the lens manufacturer.

END OF CONFERENCE
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OC_POF01_1772

Ultra-Precision Freeform Optics:
Design, Fabrication and Measure-
ment

W. B. Lee, C. . Cheung, L. B. Kong,
S. To, J. B. Jiang; The Hong Kong
Polytechnic University (HK).

This paper presents an integrated
platform for freeform optics design,
fabrication and measurement. The
research aims to bridge up the
gaps between the different stages
for freeform optics production.
Preliminary experimental results
show that the platform can shorten
the cycle time for the development
of freeform optical components.

OC_POF06_1791

Design and Fabrication of Freeform
TIR Lens for LED Streetlight

S. To, J. B. Jiang, W. B. lee, C. F.
Cheung; The Hong Kong Polytechnic
University (HK).

LED lighting is regarded as a new
energy-saving strategy in 21 cen-
tury. Many cities across China,
Europe, and North America are
experimenting with LED streetlights.
The LED streetlight provide a much
longer lifetime (more than 5 times
longer than MH and HPS lamps),
more controllable and efficient
form of lighting than incandescent
sources. LED solutions offer energy
savings of as much as 50%, other
‘green’ features are mercury-free
construction, and reduced light
pollution by precisely controlling
the light direction through LED
placement and optics optimization.

OC_POF10_1828

Novel Plasma Surface Figuring
Facility Designed for Effective
Production of Large Scale Optical
Surfaces

R. Jourdain’, P. Shore’, D. Proscia?,
P. Subrahmanyan?; ' Cranfield
University (UK); 2Rapid Damage-
Free Precision Surface Engineering
(US).

A completely new ultra precision
surface figuring research facility is
presented. The Helios 1200 has
been established for the rapid
figuring of large scale surfaces
research works focus on optical
glass material for large component
up to 1metre. The machine uses an
atmospheric  pressure inductively
coupled plasma (ICP) unit under 3
axes CNC precision motion control.
In combination, the plasma process
and motion system provide rapid
surface figuring capability at nano-
meter levels of removal.
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OC_POF02_1753

Development of Manufacturing
Techniques of Precision Optical
Prisms of External Reflection

V. P. Maslov, National Academy of
Sciences of Ukraine (UA).

The present paper reports the
results of testing high-precision
parts made of Zerodur glass-
ceramics that were joined using the
new technology of solid-phase
sintering polished parts with o
vacuum deposited aluminum coating
of nanosized thickness.

OC_POF07_1810

Application of Sputtered ZrO2 and
SiO2 Mixture Layers for UV Coat-
ings

G. Abromavicius!, R. Buzelis’, R.
Drazdys!, K.Juskevicius’, K.
Starke?3, D. Ristav?; ! Institute of
Physics (LT), 2Laser Zentrum Han-
nover e.V. (DE), 3Cutting Edge
Coatings (DE).

Various applications in laser mate-
rial processing and high perform-
ance optical metrology would be
unthinkable without the availability
of powerful and reliable radiation
sources in the deep ultraviolet
spectral range. The optical ele-
ments are regularly found as a
bottleneck to further innovations
and new products. On one hand,
coatings with demanding thin film
designs have to be produced at
considerably high precision. On the
other hand, the optical losses and
long term stability of coated optical
elements acts oftentimes as a show-
stopper for achieving noticeable
progress.

OC_MOO01_1754

Design of Optical Sheets Assembly
for Bottom Lighting Type Backlight
Module of Liquid Crystal Display
C.-F. Lin, Y.-B. Fang, P-H. Yang;
National Center of High-
performance Computing (TW).

A new design of optical sheets
assembly for bottom lighting type
backlight module of liquid crystal
display was conceived and verified
by the use of computational simula-
tion. This invented optical sheets
assembly could result a brighter
backlight.

OC_POF04_1769

Simulation and Fabrication of Ac-
tive Laser Mirrors

M. Knopf, M. Haenle, A. Kelm, R.
Boerret; Aalen University (DE).
Application of SiC mirrors is o
series production for high power
lasers is the content of this paper.
The focus is on one side the eco-
nomic fabrication and on the other
side the thermal control. First results
of fabrication as well as thermal
analysis are reported.

OC_POF08_1811

Investigation of the Two-
Dimensional Power Spectral Density
(2-D-PSD) and Rms-Roughness Sq
on Polished Optical Surfaces

F. Fecker, M. Pfeffer; University of
Applied Science Ravensburg —
Weingarten (DE).

Optical surfaces are investigated
with both, atomic force microscope
(AFM) and white-light interferome-
ter. rms-roughness Sq and 2-D-PSD
data are analysed and compared.
The measurements show clear corre-
lation between the isotropic surface
structure and the shape of the 2-D-
PSD-graph.

OC_MO02_1762

Fabrication and Optoelectronic
Studies of Nanostructured Porous
Silicon/Conducting Polymer Devices
S. F. Shaukat!, R. Farooq’, M.-ul-
Hassan?; TCOMSATS IIT (PK),
2Brunel University (UK).

A comprehensive research work has
been undertaken to fabricate and
measure the EL and PL characteris-
tics of porous silicon / poly (p-
phenylene vinylene, PPV) systems.
The time stability has been good
for all the devices tested. Porous
nanostructure has been confirmed
using XRD and SEM measurements.
These devices are of special inter-
est in the renewable energy re-
sources, especially solar energy
sector and the Optoelectronics
industry.

OC_POF05_1783

Ultrasonic Assisted Diamond Turning
of Hardened Steel for Optical
Mould Manufacturing

F. Klocke'!, O. Dambon!, B. Bulla’,
M. Heselhaus?; ' Fraunhofer Institute
for Production Technology - IPT
(DE), 2ZF Friedrichshafen AG (DE).
Mould manufacturing is a crucial
process step in the chain for mass
production of high-precision optics.
An innovative technology is the
ultrasonic assisted diamond turning
process, which enables the direct
machining of hardened steel with
monocrystalline diamond. This way,
ultra precise moulds can be manu-
factured directly in hardened steel.

OC_POF09_1813

Fabrication of Complex Optical
Elements Using Ultraprecision Mi-
cromachining Techniques

S. Stoebenau, S. Sinzinger; Techni-
sche Universitét llmenav (DE).
Different classes of optical elements
combined in a monolithically inte-
grated microoptical system are
fabricated using micro-milling (3-/5
-axis) and fly cutting. The resulting
systems are investigated experi-
mentally and compared with re-
spect to their roughness height and
surface accuracy as well as their
optical performance.

OC_MO03_1763

Improvement of Aberration and
Observation Angle in a Display
System by Using a Micro-Optical
Diffuser

W.-C. Sul,C.-Y. Chen?,C.-H. Chen?,
M.-C. Chang’, Y.-W. Wang’, J.-Y.
Jiang!, K.-F. Liv!, K.-J. Wu!; TNa-
tional Changhua University of Edu-
cation (TW), 2National Yunlin Uni-
versity of Science & Technology
(TW).

A micro-optical diffuser is used to
improve the aberration and the
observation angle of a vehicle’s
head up display system. Distortion
of a virtual image from this imaging
system is suppressed and the obser-
vation angle of the virtual image is
extended by the proposed tech-
nique.



OC_MO04_1787

Fabrication and Characterization of
Reflective Thermally Actuated
Grating Light Valve by Means of
the Temperature Dependence of
the Refractive Index of Liquids to
Temperature and Thin Film Heater
M. Riahi, H. Latifi; Shahid Beheshti
University (IR).

In this article, a reflective binary
grating is fabricated on a glass
substrate. The grooves of the grat-
ing is then filled with nitrobenzene.
A thin film heater made of copper
then is placed on it which acts as a
mirror and heater. By applying the
voltage to the thin film heater, the
intensity of the 1st order of diffrac-
tion is changed.

OC_MO08_1836

The Interface Improvement of Pen-
tacene Thin Film Transistors through
Self-Assemble Molecular Layers
Y.-W. Wang, M.-Y. Hong, T.-J. Liy;
National Changhua University of
Education (TW).

In this article, we fabricated a
series of pentacene based thin film
transistor  with/without  surface
treatment layer. The interface trap
density between pentacene/oxide
junctions was extracted of the order
of 1010 /ecm2eV through the conduc-
tance method. And the field effect
mobility was calculated nearly 0.04
cm2/vs.

OC_HV02_1840

Different Ultra Precision Manufac-
turing Technologies Meet Modern
Optical Polymer Applications

L. Dick, Jenoptik Polymer Systems
GmbH (DE).

Different ultra precision machining
methods used at Jenoptik Polymer
Systems GmbH company for flexi-
ble production of several optical
surfaces (even, structured) are
presented and described. These
optical surfaces are manufactured
as prototypes direct in the optical
material as well as on tool inserts to
produce optical components for the
mass market (e.g. by injection mold-
ing, injection embossing). In detail
are explained the 2 - axis diamond
turning, slow tool servo, linear fly
cutting and contour boring process
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OC_MO05_1792

Controlling Patterning of Polymeric
Surfaces during Flexible Fabrication
with Excimer Laser

E. Mocanu, P. Sterian; University
Politehnica of Bucharest (RO).

In this paper we present results
obtained with a ComPEX 205 KrF
laser and an optical system that
assures a working precision of Turn.
Our main research area is the
improving the parameters of micro-
fabrication of the polymers used in
the new generation of microelec-
tronics. We try to obtain better
results by understanding the chemi-
cal mechanism oflaser-polymer
inferaction.

OC_MO09_1838

Integration of Micro-Mirrors into a
Fluidic System for Increasing the
Detection Signals in Lab-on-Chip
Approaches

/. Frese!, C. K. O’Sullivan?, F. v.
Germar!, K. S. Drese!; Institut fir
Mikrotechnik Mainz GmbH (DE),
2Universitat Rovira i Virgili (DE).

The feasibility of sample sensing
elements and fluid handling on a
novel lab-on-a-chip system for
liquid analysis with integrated
optical sensors has been demonstra
-ted. Fluorescence, absorbance
and, scattering measurements can
be carried out with different aque-
ous analytes. A miniaturized micro-
fluorimeter for in situ detection has
been redlised based on this tech-
nology. Performance and advan-
tages of this approach towards a
novel system suitable for bio-
medical in situ measurements have
been demonstrated using the exam-
ple of a microfluorimeter device for
in-situ detection of gliadin in food-
stuffs.

OC_HV03_1844

Uncertainty Analysis of the Micro-
embossing Process for Diffractive
Optical Elements

1. Stanciv’, M. Kusko!, D. Cristea’,
C. Kusko!, K. RinkoZ?; ' National
Institute for Research and Develop-
ment for Microtechnologies - IMT-
Bucharest (RO), 20y Modines (Fi).
With the present microfabrication
techniques, process induced varia-
tions are inevitable and this leads
to variations of the product fea-
tures and thus to undesired variabil-
ity of the device performance. The
paper presents a study on the
influence of the variability of geo-
metrical parameters during the
microembossing process on the
efficiency of a simple diffractive
grating pixel.
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OC_MO06_1798

Small-Dimension Variable Optical
Filters for Miniaturized Instruments
A. Piegari!, A. Sytchkova', J.Bulir':2;
Ente Nuove Tecnologie, Energia,
Ambiente - ENEA (IT), ZInstitute of
Physics, Academy of Science (CZ).
Small-dimension optical filters, with
variable spatial performance, are
useful for constructing compact
instruments. The variation of their
proprieties along the surface allows
the reduction of needed optical
components and the improvement
of overall performance. Filter de-
sign and manufacturing  will be
described and results reported.

OC_MO10_2093

Fabrication and Optical Characteri-
zation of PDMS Microlens Array

F. Merola, M. Paturzo, S. Coppola,
V. Vespini, P. Ferraro; Istituto Na-
zionale di Ottica Applicata - CNR-
INOA (IT).

We show how an array of PDMS
microlenses can be formed on a
polar dielectric substrate exploiting
the pyroelectric effect. Moreover,
an accurate characterization of the
micro-lenses curvature is performed
by a digital holographic technique.

OC_HY04_1999

Aspherical Cylinders Enter Series
Production

S. Kiontke, asphericon GmbH (DE).
Aspherical cylinders become more
and more important for industry.
Based on experiences of the manu-
facture of rotational symmetric
aspheres new techniques have been
developed. They are applied in the
production of aspherical cylinders
as well. Those specific techniques
and the result which can be
achieved by making use of them
will be discussed.

OC_MO07_1821

Double Filtering Function Using two
Combined Bragg Gratings

K. Ghoumid', R. Ferriere!, B.-E.
Benfelkat?, G. Ulliac!, R. Salut!, J.-Y.
Rauch’!, T. Gharbi'; 'Université de
Franche-Comté, FEMTO-ST, (FR),
2Institut TELECOM (FR).

In this paper, we report the realiza-
tion of a double Bragg gratings
(BG) structure based on titanium-
diffused optical waveguides in
lithium niobate Ti:LINbO3 by using
Focused lon Beam (FIB) technique. A
double filtering function in wave-
lengths around the bands 1200nm
and 1550nm has thereby been
achieved.

OC_HV01_1816

Analytical Design Method for
Molded High Aperture Achromatic
Doublets with Aspherics

B. A. Hristov, Bulgarian Academy of
Sciences (BG).

We have developed an exact
analytical design method for achro-
matic doublets with aspherics (to
our best knowledge for the first
time) by means of which we can
increase more than two times their
maximal numerical aperture and
improve the image quality for the
entire visible spectrum.

OC_MAPO1_1759

Fast and Precise Process Control in
Lens Fabrication Using Multi-
Wavelength-Interferometry

J. Petter, R. Nicolaus, A. Noack, T.
Tschudli, Luphos GmbH (DE).

In todays optics manufacturing
industry the precise control of the
topology of grinded and polished
lenses is a challenging and time-
consuming task comprising many
sources of inaccuracies. The newly
implemented method of Multi-
Wavelength-Interferometry allows
a fast and precise topology meas-
urement of the manufactured object
implemented within the grinding
machine itself.
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OC_MAP02_1774

Segmentation and Selective Align-
ment of Measurement Data for
Optical Surfaces

R. Schmitt!, C. Brecher!, D. K/I-
mann’, C. BuB', M. Manh&es?;

! Fraunhofer Institute for Production
Technology - IPT (DE), 2Federal
University of Santa Catarina —
UFSC (BR).

The form accuracy in certain re-
gions of ultra-precision manufac-
tured optics depends on the respec-
tive geometry and manufacturing
technique. The areas with higher
form accuracy can be used for
aligning measurement and design
data. A best-fit registration is pre-
sented which automatically seg-
ments the surface prior to fitting.
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OC_MAPO3_1809

AFM Characterization of Large
Area Microoptical Elements

M. Oliva, T. Benkenstein, M. Flem-
ming, U. D. Zeitner; Fraunhofer
Institute for Applied Optics & Preci-
sion Engineering (DE).

We present AFM characterization
in terms of critical dimension and
depth of large area microoptical
elements. Results are shown and
discussed in comparison with other
techniques, such as SEM for CD
measurements and TEM for the
structures profile.
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OC_MAPO4_1841

Inspection of Aspherical Lenses by
Wavefront Measurements

U. Ceyhan', T. Henning', F. Fleisch-
mann’, D. KnippZ?; 'University of
Applied Sciences Bremen, I3M (DE),
2Jacobs University, Electrical Engi-
neering (DE).

With the improvements of manufac-
turing processes and designing
techniques of aspherical lenses,
instruments for inspecting the optical
aberrations of these optical compo-
nents became important. In this
work, we present a new method to
quantify the optical aberrations of
aspherical lenses.
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