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1. Executive summary

This deliverable is part of Tasks 8.2, 8.3, 8.4.8 &8s specified in Annex | to the Grant Agreement.
ICU has conducted considerable dissemination sfiduting the full project. The consortium tried
to raise awareness about the ICU initiative, noty ainrough participation at conferences,
workshops and meetings, but also through the bigtan of press releases. As described in the
DoW, ICU published several journal publicationsrtiggpated to the major photonics related
conferences and especially those including an detknndustrial program. In this report an
overview of the dissemination activities of the \whtCU project period is given.

2. Final report on dissemination containing results onpublications, attended
conferences, events, fairs, and education

2.1. Dissemination through publications

Sientific results of ICU  were/will be published in three peer-reviewed journals.

1) F. Niklaus et al., “Wafer bonding with nano-imprin¢sists as sacrificial adhesive for
fabrication of silicon-on-integrated-circuit (SOl@jafers in 3D integration of MEMS and
ICs”, Sensors and Actuators A: Physical, Volume,18gue 1, pages 180-186, 2009.

2) Martin Lapisa, Goéran Stemme, Frank Niklaus, "Wdifexel Heterogeneous Integration for
MOEMS, MEMS, and NEMS”, IEEE Journal of Selectedpibs in Quantum Electronics,
Vol.17, No.3, pp.629-644, 2011. (invited paper)

3) Fredrik Forsberg, Niclas Roxhed, Andreas Fischéls Ngivik, Adriana Lapadatu, Martin
Bring, Gjermund Kittilsland, Per Eriksson, Bjornreal, Géran Stemme, Frank Niklaus,
“Very Large Scale Heterogeneous Integration (VLS&HY Wafer-Level Vacuum Packaging
for Next Generation Low-Cost Infrared Imager foduistrial, Automotive, and Security
Applications”, IEEE Transactions on Industrial Bleaics, submitted, 2011.

Part of ICU has been disseminated in a chapter of a book:

1) F. Niklaus, J.-Q. Lu, “Polymer Adhesive Wafer Bamgli in Handbook of Wafer Bonding,
edited by P. Ramm, J.-Q. Lu, WILEY-VCH Verlag, fopaar in fall 2011.

2.2. Dissemination through attended conferences, s\at fairs

ICU participated to and disseminated at eventsidio meetings, workshops and conferences. A
highlight of the dissemination activities was thisibility and presence of ICU at the SPIE
Photonics Europe Conference, held in April 201®rassels (Belgium). This event is known as
the one of the most prestigious conference ini#ld bf photonics in Europe. ICU contributed in
the Industrial session on IR Detection at the pteensing and Detection Conference with 3
invited presentations given by the partners. Wit booth at the European Network Village ICU
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was introduced to the general public through sopwesrflashes on Flemish TV (VTM News) and
TV Brussels.

11 Presentations of scientific/technological results were presented at key conferences.

1)

2)

3)

4)

5)

6)

7

8)

9)

N. Roxhed, F. Niklaus, “Adhesive Wafer Bonding aAgdplications”, Proc. WaferBond
2009, Grenoble, France. (Keynote Presentation)

A. Fischer, “Selective Electroless Nickel Plating ©xygen-Plasma-Activated Gold Seed
Layers for the Fabrication of Low-Contact Resistandias and Microstructures” IEEE
MEMS, January 2010, Hong Kong

F. Niklaus, “Adhesive Wafer Bonding, ApplicationsdaTrends”, Proc. ECS Wafer Bonding
Symposium 2010, Vol.33, No.4, pp.273-286, Las VebA. (Invited Presentation)

A. Elfving, “Low cost, high performance Far Infrarenicrobolometer”, Optical Sensing and
Detection Conference, SPIE Photonics Europe, A20I0, Brussels. (Invited Presentation)

N. Roxhed, “Low-Cost Uncooled Microbolometers fanefmal Imaging, Optical Sensing
and Detection Conference, SPIE Photonics Europepril 2010, Brussels. (Invited
Presentation)

A. Fischer, F. Forsberg, M.A. Lapisa, N. Roxhed, &emme, F. Zimmer, F. Niklaus,
“Heterogeneous Integration Technologies for OptMd&MS”, Proc. IEEE Photonics Society
Annual Meeting 2010, pp.487-488, Denver, USA. (lediPresentation)

F. Niklaus, “Quantum-well, silicon-germanium bolaers for low-cost infrared imagers”,
Proc. MSW 2010, Stockholm, Sweden.

G. Stemme, F. Niklaus, “Wafer-Level Heterogeneauisdration Techniques for MEMS and
IC”, Proc. International Symposium on Integratedcidsystems (ISIM2011), Tsukuba,
Japan, 2011. (Invited Presentation)

Per Ericsson, Andreas Fisher, Fredrik ForsbergalliRoxhed, Bjorn Samel, Susan Savage,
Goran Stemme, Stanley Wissmar, Olof Oberg, FranklaNs, “Towards 17um pitch
heterogeneously integrated Si/SiGe quantum webrheter focal plane arrays”, Proc. SPIE
2011, pp.801216, Orlando, USA.

10)Fredrik Forsberg, Andreas C. Fischer, Géran Stemiiirdas Roxhed, Per Ericsson, Bjorn

Samel, Frank Niklaus, “High-Performance InfraredcMtBolometer Arrays Manufactured
Using Very Large Scale Heterogeneous IntegratidBEE Proc. OMN 2011, pp.9-10,
Istanbul, Turkey. (Invited Presentation)

11)Per Ericsson, Linda Hoglund, Bjorn Samel, Susana§ay Stanley Wissmar, Olof Oberg,

Jan-Erik Kallhammer, Dick Eriksson, “Design and leasion of a quantum well based
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resistive far infrared bolometer”, Internationalr&pean Symposium on Security & Defense,
Proc. SPIE 7834, 78340Q, 2010

ICU presented several scientific results during workshops, tutorial courses (12 contributions):

1) F. Niklaus, “Infrared Imaging Components for UseAmtomotive Safety Applications”, EC
FP7 Concertation Meeting — Kick-Off Photonic Prage®arcelona, Spain, September 2008.

2) F. Niklaus, “Infrared Imaging Components for Use Antomotive Safety Applications
(ICU)”, ICT 2008 exhibition, Lyon, November 2008doth)

3) F. Niklaus, “3DPlatforms for IC Integrated MEMS” Cofabrication of MEMS and
electronics, Microelectronics Training Center IMH2ZEcember 2008. (Tutorial)

4) D. Eriksson, “Pedestrian Injury Mitigation System3th Euripides Forum, Barcelona,
October 2009. (Presentation)

5) J. Andersson, “Detector technologies for advandednmaging”, IMAGIC Seminar Days,
Stockholm, Sweden, November 2009. (Presentation)

6) T. Kvistergy, “Microbolometer arrays in mass proion’, IMAGIC Seminar Days,
Stockholm, Sweden, November 2009. (Presentation)

7) F. Niklaus, “Infrared Imaging Components for Use Amtomotive Safety Applications
(ICU)” - European Village, SPIE Photonics Europ@riR2010, Brussels. (Booth)

8) ICU was advertised at ICT 2010, Brussels, Belgimath).

9) F. Niklaus, “Heterogeneous 3D Integration Techn@sdgor MEMS and NEMS”, Intel Santa
Clara, USA, August 2011. (Presentation)

10)F. Niklaus, “Heterogeneous MEMS Integration Tecbgas”, ST Microelectronics, Agrate,
Italy, September 2010. (Presentation)

11)Per Ericsson, “Novel solutions for low-cost IR inmag, IMAGIC Seminar Days,
Stockholm, Sweden, November 2010. (Presentation)

12)F. Niklaus, G. Stemme, “Heterogeneous 3D Integnatnd Packaging Technologies for
MEMS and NEMS”, 12. Chemnitzer Seminar fir Nanotedbgy, Nanomaterials und
Nanorelability, Fraunhofer ENAS, November 2011 ef@ntation)

2.3. Dissemination through education

The academic institutes have been very active ppauing the use and exploitation plans for ICU.
More particularly efforts were undertaken to alig research with PhD research and use ICU
technology for training students. VUB has been skpmpa large amount of students to ICU related
technologies. First in terms of PhD works four P§tDdents are currently conducting their doctoral
research on ICU issues (not financed by ICU):
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* ElsMoens (PhD scheduled to end in 2011)
Design and manufacturing of an insect-alike compound facet eye
This PhD student is financed as teaching assistiatiite Vrije Universiteit Brussel. The work
deals with the design of novel refractive microtcgtby mimicking insect eyes and their
integration with infrared cameras (Promoters: He@ere, H. Thienpont)

» Keerti Vardham Sharma (PhD scheduled to end in 2012)
Novel diffractive optical components for photonic applications
This PhD student is financed by the Institute fog Promotion of Innovation by Science and
Technology in Flanders (IWT). The work deals witie design of novel diffractive optics for
industrial applications with a main focus on thdoawtive. (Promoters: H. Ottevaere, H.
Thienpont)

* Fredrik Forsberg (PhD scheduled to end in 2012)
Heterogeneous I ntegration Technologies for Complex Microsystems
This PhD student is financed as teaching assistakiiH Royal Institute of Technology. The
work deals with the design of novel heterogenemisgration technologies for complex
microsystems such as IR bolometer arrays. (ProsidteNiklaus, G. Stemme)

* Andreas Fischer (PhD scheduled to end in 2012)
Via Technologies for Heter ogeneous Microsystems
This PhD student is financed as teaching assistakiifH Royal Institute of Technology. The
work deals with via technologies for heterogenemiegration of microsystems, including
through silicon via technologies. (Promoters: Klalis, G. Stemme)

In terms of teaching, ICU technologies were illagtd during the lecture “Microsystem
Technology” (course no.: EK2350, Prof. Géran Stembre Frank Niklaus) at KTH and during the
lectures of H. Thienpont on “Recent Trends in Phas'. The latter is a compulsory course in the
Erasmus Mundus MSc “Masters in Photonics” (httpsdwmaster-photonics.org/) involving VUB,
UG, Univ. of St. Andrews (UK), Heriot-Watt Univ. §J and KTH (Sweden) and in the joint VUB-
UG MSc in Photonics. Also SensoNor exploited the i@oject through open seminars at Vestfold
University College in Norway.

VUB also organised at the end of October 2008 ensei week for secondary schools in Flanders.
This initiative was co-organised by the SPIE Brissgtudent Chapter and with 3 shows 550
students and 50 teachers were reached. This wasntgran important event for raising public
awareness for and interest in photonic technologMghis occasion post-doc and PhD students
teamed up to explain the optical spectrum and itfiereint applications of each spectral region. In
particular they demonstrated to secondary yearestsdthe use of infrared technologies and their
applications in automotive, in security, in the meatl world, and in identifying losses in power
grids.

VUB prepared with the Solvay Business Engineeriogo8l — Faculty of Economical and Political
Sciences a business project on ICU for their coarsEntrepreneurship in the academic year 2009-
2010 and 2010-2011. The objective of such a busin@sject was to discuss the potential
implementation of a given technology in a given ketiand to estimate its impact on the economy.
The project has been mentored by M. GoldschteinTarduldemont (Faculty of Economical and
Political Sciences) and H. Ottevaere (Faculty ofiBeering Sciences) at VUB. The market chosen
for this business project is the field of securdapd the following applications have been
investigated: Perimeter Detection and Logisticst Both applications the competitors on the
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market, the technical approach and the value chaire been investigated. Contacts have been
taken with companies that develop today alreadgisgrmodules for these applications.

VUB also organized at the end of November 2011 ianse week for secondary schools in
Flanders. This initiative was co-organised by tiRdESBrussels Student Chapter and with 5 shows
more than 500 students and 30 teachers were reathexdwas certainly an important event for
raising public awareness for, and interest in phictéechnologies. At this occasion post-doc and
PhD students teamed up to explain the optical spmctind the different applications of each
spectral region. In particular they demonstratedséoondary year students the use of infrared
technologies and their applications in automotiwe,security, in the medical world, and in
identifying losses in power grids.

2.4. Dissemination through press releases

A considerable effort was conducted in terms ofesptead distribution of press releases. The early
press releases were reported already in D8.2.drtable below we summarize references to ICU

found on the internet, excluding ICU releases obsite linked to one of the partners. This result

evidences that ICU has been mentioned on leadatpieal websites.

Optics.org http://optics.org/cws/article/industry/34885
http://www.newsdesk.se/pressroom/acreo/pressréléasteurope-joins-rd-forces-to-develop-low-costramed-

Newsdesk night-vision-system-for-the-automotive-reducing-thember-of-accidents-on-the-road-226011
http://www.imicronews.com/interview.asp?id=36

I-Micronews http://www.imicronews.com/lectureArticle.asp?id=076

Evertiq http://www.evertig.se/news/read.do?news=15702&cat=1

http://www.laserfocusworld.com/articlePagedList.itpublicationld=92&catld=Feats
http://www.laserfocusworld.com/issue/toc.html?voeMumber=15&issueNumber=14&publicationld=92
http://www.laserfocusworld.com/display_article/338712/ARTCL/none/IndRe/IMAGING-&amp;-DETECTOR-
Laser Focus World INDUSTRY-REPORT?dcmp=rss

Photonics Newsletter|
European Commission http://cordis.europa.eu/fp7/ict/photonics/home_gnlh

Photonics.com http://www.photonics.com/Content/ReadAtrticle.aspriAe|D=34720
SPIE.org http://spie.org/Documents/ConferenceskHibiis/Ronan-Burgess-SPIE-Europe-Photonics%20Eu2O08. pdf
Photonic Products http://blog.photonic-products.fategory/laser-news-and-laser-related-news/indréaser-news/

Infrared Imaging News|  http://www.maxtech-intl.coméws.htm (Vol. 14, No.12, December 2008)

Table: 1CU related information releases spotted on the internet

ICU also submitted an abstract for publication he EOS brochure “How optics and photonics
address Europe’s challenges of the 21st centutys Brochure will demonstrate to politicians and
the broad public how photonics address Europe‘dlesiges in the 21st century by providing
solutions for the fields of health, energy, envir@ant, production, IT, security and transport. An
EOS jury selected ICU as one of the best contiamgtifor publication in the printed brochure. In
addition, all accepted contributions were also ghield in a web gallery at www.myeos.org. Both
the brochure and the web gallery were publishezbiimmer 2010 and were widely promoted in the
European optics and photonics community.

VUB took the lead in the production of a short patimnal video of ICU. Key partners in ICU have
been interviewed and demonstration material has Gbeed at the European Network Village at
SPIE Photonics Europe 2010. This video have beaterasailable through the B-PHOT website
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www.b-phot.org and on the ICU website. B-PHOT is tiew name for the research group of VUB
involved in ICU. The video is edited by Mad Monk8yudios that provide video productions for
not for profit organisations (www.madmonkey.be).

3. Conclusions

This report evidences the continued commitment IbiGJ partners to exploit the generated
foreground knowledge to the best of their abilitiBéssemination have been drafted both by the
academic partners and by the companies. After 4@tmsoof project researchihree journal
papers andone chapter in a bookwere published; ICU has been made visible at majents in
the field with 7 invited and 4 contributed presentations — 3 exhib booths were organized as
well. Finally ICU also disseminated throughess releases and a promotional movie
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