3IV15012

Manipulation, Manufacturing and
Measurement on the Nanoscale

Taipei - Taiwan

Conference Program

Digest

The Fourth International Conference on
Manipulation, Manufacturing and Measurement
on the Nanoscale

3M-NANO 2014

Taipel, Taiwan
27 — 31 October 2014



Organized by:
Industrial Technology Research Institute, Taiwan
Academia Sinica, Taiwan
University of Oldenburg, Germany
National Taiwan University, Taipei, Taiwan
Changchun University of Science and Technology, China

OFFIS, Oldenburg, Germany

Sponsored by:
National Natural Science Foundation of China
Ministry of Science and Technology of the People's Republic of China
Research Executive Agency (REA), European Commission
Jilin Provincial Science & Technology Department, China
IEEE Nanotechnology Council (technically sponsored)
IFToMM (technically sponsored)
International Society for Nanomanufacturing
Industrial Technology Research Institute, Taiwan
Academia Sinica, Taiwan
National Taiwan University
University of Oldenburg, Germany
Changchun University of Science and Technology, China
Tampere University of Technology, Finland

University of Bedfordshire, UK


http://www.nsfc.gov.cn/Portal0/default106.htm
http://www.most.gov.cn/eng/index.htm
http://ec.europa.eu/research/rea/index.cfm?pg=home
http://kjt.jl.gov.cn/kjt/4/tindex.shtml
http://ewh.ieee.org/tc/nanotech/
http://www.iftomm.org/

Greetings

On behalf of the manizing committee, it is our great pleasure and honor to welcome
you inTaipeiat3M-NANO 2014 conference!

3M-NANO is an annual International Conference on Manipulation, Manufacturing and
Measurement on the Nanoscale, held for fimerth time in Taipei 3M-NANO covers
advanced technologies for handling and fabrication on the nanoscale. Thaeuliimmbition
of this conference series is to bridge the gap between nanosciences and engineering science:
aiming at emerging market and technology opportunifiéee advanced technologies for
manipulation, manufacturing and measurement on the nanoscaliser novel
revolutionary products and methods in numerous areas of applicat@mtists working in
differentresearch fields are invited to discuss theories, technologies and applications related
to manipulation, manufacturing and measurement on thescale. 3SMNANO 2014 is
proud to offer an excellent technical program containidgk2ynote talks on major

conference topics delivered by distinguished researchers and atbQrmtesentations in

parallel technicaprogram

Sergej Fatikow ShueHung Chang Zuobin Wang
3M-NANO, Founding Chair 3M-NANO 2014,GeneralChair 3M-NANO, Founding Chair

A major goal of the 3SMNANO conference is to support a sustainable development of
the nanohandling research community armd encourage lonrterm partnerships and

collaborative research activities. To underline this dedication and to provide@gtter



forum for all the participants, 3MIANO 2014 has organized several exciting social events
during and after the conference.

We would like to express our most sincere appreciation to all of our sponsoring
organizations and all the individuals who have contributed to this conference. Our special
thanks go to our colleagues in various conference committees and the volunteers who
worked very hard to ensure the success off MO 2014. Last but definitely not least, we
thank all the conference participants for their support and contribution. We do hope that
3M-NANO 2014 will be the next successful step in this series of annualecenées and
give home to rapidly growinganohandling research community.

We wish you a successful conference and enjoyable staipet



Table of Content

Greetings
3M-NANO 2014 COMMUTIEES ......eeuieiieiiriiite ettt 1
AAVISOTY COMMUTEEE .....eiieiiiiiie bbbttt r bbb b neeneas 1
Organizing COMMITEEE. ......cceeiii ettt et e e sre e be e b e sseesaeeeeaneesraennens 2
Program COMIMITEEE ..ottt b bbb 3
Conference INFOrMALION ..o e 4
Venue and ACCOMMOATION .......ccuiiiiiiiiieieie e sb e e 4
Floor Maps of ConferenCe ROOMS .........coiiiiiiiiiiiie st 8
3M-NANO 2014 Program at @ GlanCe..........cceevueiiueiiieiiniin e 11
Schedule of the Keynote REPOITS......ccuviiiiiiiicie e 13
KEYNOTE SPEAKELS....ccuiiieiicie it areesreesreesree e 16
TeChNICAl PrOgram .........oo ittt e et e ae e e e nnne e 28
TeCRNICAI SESSTON DL .. ...t 30
Technical Special SESSION 02..........ccuiiiiiiiiicie et eesre e 32
Technical Special SESSION 03 ..ot 34
Technical Special SESSION D4..........ccuiiieiiee et re et 36
Technical Special SESSION 05.......cc.oiiiiiiiiiiee e 38
Technical Special SESSION 06 ..........ccuviiiiiiiiiie et e et nee s 40
Technical SPecial SESSION 07 .......ccoiiiiiiiieee e 42
TeChNICAl SESSION 08 .......ceiiiiiitiitiieet ettt 44
TeChNICAl SESSION 09 ...t b et 47
TECHNICAL SESSTON L0 ...ttt ettt 49
TECNNICAI SESSTON 11 ... bbbttt 51
Technical Special SESSION L12.........ccciiiiiiiieie et sreeere e 53
TeChNICAI SESSION 13 ... bbbttt b et 55
Technical SPecial SESSION 14 .........ccciiiiieiie et e e saeere e 58
Technical SPecial SESSION 15.......cciiiiiiiiiiiee e 60
TECNNICAI SESSION 16 ... 62

Technical SPeCial SESSION 17 ......cccueiiiieiieie ettt e e e e e neeenee e 65


3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983806
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983807
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983808
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983809
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983810
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983811
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983812
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983813
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983814
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983815
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983816
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983817
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983819
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983820
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983822

Technical Special SESSION L8.........cooiiiiiiiieie e 67

Technical Special SESSION 19.......ccuciiiiiiieie e re e 69
Technical Special SESSION 20..........coiiiiiiieieie e 71
Technical Special SESSION 21 .........ccouiiiiiieiicie et sre e e e 73
TECNNICAI SESSION 22t 75
TeChNICAl SESSION 23 ...t 77
TECNNICAI SESSION 24 ...t 79
General INfOrmMAtioN..........ccooiiiiii e 82
INAEX OF AULNOIS ...t b e 90


3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983823
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983824
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983825
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983826
3M-NANO%202014%20Digest%20（Draft）15.doc#_Toc400983828

3M-NANO 2014 Committees

Advisory Committee

Chunli Bai
Karl Bdringer
Peter BryanstoiCross
Nicolas Chaillet
Shuo Hung Chanq
Hyungsuck Chc
Harald Fuchs
Toshio Fukuds
Shuxiang Guc
Jianguo Har
Huilin Jiang
Sukhan Lee
Tongbao Li
Wen-Jung Li
SongHao Liu
Bingheng Lu
Bill Milne
Brad Nelson
Markus Pess:
Guoquan Sh
Zhongqun Tian
Din Ping Tsai
JiaQi Wang
Yuelin Wang
Ning Xi
DongYol Yang

Chinese Academy of Sciencedjifta

University of Washington, US

University of Warwick, UK

FEMTO-ST, Frane

National Taiwan University, diwan

KAIST, Korea

University of Muenster Germany

Nagoya University, apan

KagawaUniversity, &pan

National Natural Science FoundatiohChina, Giina
Changchun University of Science and Technolodyn&
Sungkyunkwan UniversityKorea

Tongji University, Giina

City Universityof Hong Kong, HhngKong

South China Normal Univsity, China

Xi'an Jiaotong University, Rina

University of Cambridge, UK

ETH, Switzerland

ORC,Finland

Changchun University of Science and Technolodyn&
Xiamen UniversityChina
NationalTaiwanUniversity,Academia SinicaTaiwan
CIOMP, CAS, (ina

SIMIT, CAS, China

Michigan State Uniegrsity, US

KAIST, Korea

1



Organizing Committee

Honorary Chairs

HuadongYu Chargchun University of Science and TechnoloGiina

Din-Ping Tsai National Taiwan Uniersity,Academia Sinica, diwan

Founding Chairs

Sergej Fatikow University of Oldenburg, Germany

Zuobin Wang Changchun University of Science and Technology, Chin

General Chair

ShueHung Chang National Taiwan Uniersity, Taiwan

Local Committee Chairs

Wen-Pin Shih National Taiwan Uniersity, Taiwan
PerKuen Wei Academia Sinica, Taiwan
Ming-Han Liao National Taiwan Uniersity, Taiwan
Publication Chair
Pasi Kallio Tampee University of Technology, Finland
Conference Secretariat
Wenjun Li Changchun University of Science and Technol@ijyna
Minghung Liao National Taiwan Uniersity, Taiwan
Nanping Lu Industrial Technology Research Institutaiwan
Victoria Shueh Acadeamia Sinica Taiwan
Liwei Hou Changchun University of Science and Technol@ijyna
Lina Zhang Changchun University of Science and Technol@ijyna
Li Lei Changchun University of Science and Technol@jyna
Web Master
Binbin Cai Changchun Universitgf Science and Technology, China

3M-NANO logo design

cm-logic Germany




Program Committee

Nitin Afzulpurkar (TH)
Gursel Alici (AU)

Wei Tech Ang (SG)
Fumihito Arai (JP)

Karl Bdringer (US)
Aude Bolopion (FR)
Barthelemy Cagneau (FR)
Shooudinn Chang(TW)
Weihai Chen (CN)
Yunfei Chen (CN)
Yu-Bin Chen (TW)
PoWen Chiu (TW)
Hongs® Choi (KR)
Gilles Dambrine (FR)
Andreas Dietzel (DE)
Stefan Dimov (UK)
Lixin Dong (US)

Ruxu Du (HK)

Kornel Ehmann (US)
Mady Elbahri (DE)

Chris Ewels (FR)
Vladimir Falko (UK)
Fengzhou Fang (CN)

Antoine Ferreira (FR)
Michaé Gauthier (FR)
Shuxiang Guo (JP)
Sinan Haliyo (FR)
Tawfique Hasan (UK)
Yoshio Hayasaki (JP)
Martin Hoffmann (DE)
Zhen Hu (CN)

Han Huang (AU)

Qiang Huang (US)
Wenhao Huang (CN)
Futoshi Iwata (JP)

Pasi Kallio (FI)

Yoshiaki Kanamori (JP)
Jayantha Katupitiya (AU)
Tomohiro Kawahara (JP)

Beomjoon Kim (JP)
Viktor Koledov (RU)
Kostadin Kostadinov (BG)
Pierre Lambert (BE)
Richard Leach(UK)
JeongSoo Lee (KR)
Yi-Kuen Lee (HK)
Tie Li (CN)

Wen Li (US)
WenJung Li (HK)
Yangmin Li (MO)
Liwei Lin (US)
Lianging Liu (CN)
Xianping Liu (UK)
Xinyu Liu (CA)
Paolo Lugli (DE)
Philippe Lutz (FR)

Sylvain Martel (CA)
Bill Milne (UK)
Reza Moheimani (AU)

Michael Molinari (FR)
Lars MonteliugSE)
SangJun Moon (KR)

Rakesh Murthy (US)
CunZheng Ning (US)
Cagdas Onal (US)
Inkyu Park (KR)
Babak Parviz (US)
Changsi Peng (CN)
Xiaogang Peng (CN)
Yves-Alain Peter (CA)
Valentin Popov (DE)
Manel PuigVidal (ES)
Lehua Qi (CN)
Linmao Qian (CN)
Ivo Rangelow (DE)
Stéohane R@nier (FR)
Weibin Rong (CN)
Changhai Ru (CN)

3

Mariaana Savia (FI)
Minoru Seki (JP)
Yajing Shen (HK)
WenPin Shih (TW)
Bijan Shirinzadeh (AU)
Albert Sill (DE)

Metin Sitti (US)
Santiago Solares (US)
Young Jae Song (KR)
Zhengxun Song (CN)
Zhao Su (SG)
Daoheng Sun (CN)
Dong Sun (HK)

Yu Sun (CA)

Chunlei Tan (FI)
Yanling Tian (CN)
Andrey Turchanir{DE)

lvo Utke (CH)

Fei Wang (DK)
Huiguan Wang (CN)
Qingkang Wang (CN)
Wenhui Wang (CN)
Martin Wegener (DE)

Zhankun Weng (CN)
Wenming Xi (CN)

Hui Xie (CN)
Hongmei Xu (CN)
Yoko Yamanishi (JP)
John Yeow (CA)
Yuen Kuan Yong (AU)
Yong Yue (UK)

Alice Zhang (CN)

Jin Zhang (CN)
John Zhang (US)

Li Zhang (CH)

Qing Zhang (SG)
Xianmin Zhang (CN)
Quan Zhou (FI)
Hanxing Zhu (UK)



Conference Information

Venue and Accommodation

Venue

3M-NANO 2014 is held at Academia Sinica in Taipei City, which is the most
preeminent academic institution in Taiwan. It was founded in 1928 to promote and to
undertake scholarly research in sciences and humanities. It supports research activities in a
wide varety of disciplines, ranging from mathematical and physical sciences, life sciences,
to humanities and social sciences.

Website: http://www.sinica.edu.tw/main e.shtml

Address: Public Affairs Canmittee of H.S.S. Building, Acadg&a Sinica
128 Academia Road, Section 2, Nankang, Taipei 115, Taiwan

Phone: +88&-26525200

Fax: +8862-27826672


http://www.sinica.edu.tw/main_e.shtml

The venues of 3MNANO 2014 are Humanitge and Social Sciences Center 28
October and Reseah Center for AppliedSciences (Multidisciplinary Science and
Technology Research Buildingn 2930 October.

ampus of Academia Sinica

Research Center for Applied
Sciences (Oct. 29-30th)

Little brook
at Greenhouse

! Main Entrance

2 Institute of Biomedical Sciences /
% Environment, Health and Safety Management Division

i Institute of Cellular and Organismic Biology

i Biodiversity Research Center

Institute of Molecular Biology
& Institute of Biological Chemistry

» Life Science Library \\

National Laboratory Animal Center, NLAC | HSSB Bulldmg
hpuikingfor e S Oct 28th)
9 Mini-forest restoration area

~
10 Central Office of Administration \

11 Biodiversity Research Center )
11 Biodiversity Research Museum

)

S Interdisciplinary R
Technology

4

5 .,"u'nanltlo.‘ Scle:

12 Institute of Plant and Microbial Biology * Thf Institute c:)f Mathematics, Institute of Atomic and Molec’t\llax,
. Sciences, Institute of Astronomy and Astrophysics and some

13R h Center for Technology I buildings belonging to the Institute of Biological Chemistry are

13 IRDR-I 1 Centre of Excellence (IRDR-ICOE) located on the National Taiwan University campus.

14 Tsai Yuan-Pei Memorial Hall . o

108

15 Institute of Statistical Science

24 Research Center for Applied Sciences (11*

33 Research Center for Applied Sciences (Laboratories)

16 Post office, garage, grocery store and Hi-Life convenient store Floor of South Wing, HSSB) 33 Wu Ta-You Memorial Hall
17 Ecopond 24 R h Center for | Changes 34 Hu Shih Memorial Hall
18 Genomics Research Center (11* Floor of South Wing, HSSB) 35 Institute of Modemn History

19 Agricultural Technology Building

19 Agricultural Biotechnology Research Center (Agricul-
tural Technology Building 1%-2* Floor and 5-7* Floor)

19 Institute of Plant and Microbial Biology (Agricultural

24 Institute of Political Science (5-6* Floor of
North Wing, HSSB)

24 Institute of Taiwan History (7-8* Floor of
North Wing, HSSB)

36 Institute of European and American Studies
37 Institute of History and Philology
37 Museum of the Institute of History and Philology

Technology Building 14" Floor) 24 Institutum Turisprudentiae (9-10* Floor of 38 Fu Ssu-nien Library
20 Center of Academic Activities (Book di North Wing, HSSB) 39 Institute of Economics
conference rooms, guest rooms, breastfeeding room, 25R h Center for | Changes 40 Institute of Ethnology
Chinese and Western restaurants, coffee shop) (Laboratories) 40 Museum of the Institute of Ethnology
21 Institute of Chinese Literature and Philosophy 26 Plant Molecular Breeding Greenhouse 41 Lingnan Fine Arts Museum (Jin Mei Building)
22 Institute of Earth Sciences 27 Greenhouse Building 42 Archive Building, Institute of Modern History
23 Gymnasium (Breastfeeding room) 27 Biodiversity Research Center 43 Taiwan Archacological Studies Building
24 Humanities and Social Sciences Building (HSSB) 28R h Center for E: | Changes 50 Academia Sinica Dormitory Buildings
24 Joint Library of Humanities and Social Sciences (1*-2* (under construction) 51 Temporary Parking
Floor HSSB) 30 Institute of Chemistry 60 TIGP Teaching and A Building (TA Building)
24 :Ssgl‘a‘;le of Linguistics (5-7* Floor of South Wing, 31 l;:“mh Center for Humanities and Social 60 Administrative office for TIGP, Degree Program, and
1ences

24 Institute of Sociology (8-10" Floor of South Wing,
HSSB)

Directions

32 Institute of Information Science
33 Institute of Physics

Foreigners Services (2*-3" Floor of TA Building)
60 Ki (1% Floor of TA Building

« By Bus: Buses 205, 212, 270, 276, 306, 620, 645, 679, Blue 25, minibus 1, minibus 5, and minibus 12 all go to Academia Sinica.
« By Train: Take bus 205, 212, 276, 306, 679, minibus 5 or minibus 12 to Academia Sinica at Nankang Train Station.
« By MRT: 1. Take the Bannan Line to Nankang Station (Exit 2). Then take bus 212, 270 or Blue 25 to Academia Sinica.
2. Take the Bannan Line to the Nangang Exhibition Center (Exit 2). Then take bus 205, 212, 276, 306, 620, 645, 679, minibus 1, minibus 5 or minibus 12 to Academia Sinica.




Accommodation

o
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m’eILro
Taipet MRT
-

Zhongxiso East Rd., Sec. 4 . Zhongxiao East Rd., Sec. §

Dr. Sun Yat-Sen Memorial Hal

Renal Rd., Sec. 4

Welcome Reception:
Taipei International
Convention Center
(TICC)/ 2F Jade
Restaurant

2 Taipei MRT
Xinyi Rd., Sec. 4

ion
Ne. 4 Exit

Pacific Business
Center

Hotel, Welcome Reception and MRT station locations

To Taipei Nangang
B Exhibition Center Station

Taipei City Iall Station Taipei City Hall Station
No. 2 Exit. No. 3 Exit.
2.

Yongchun Station

- P

metro

w

Hankyu Dept. W lotel

e et

Eslite Bookstore
(Xinyi Branch)

Songgao Rd.

Le MERIDIEN

Taipei City Taipei

Council

Keelung Rd., Sec. 1

Shinkong
Mitsukoshi

Songzhi Rd.
SongRen Rd.

ATT4FUN

nd HYATT

Gra:

Songzhi Rd
SongRen Rd.

Senglian Rd.

Taipei World Trade Center

Xinyl Rd., Sec. § Xinyl Rd., Sec. §

Xiangshan Station

AT Boutique Hotel Taipei 101 / Tuipei World Trade Taipei 101 / Taipei World Trad : i
3 ipei ‘wipei Workd Trade No.1 Exit.
Center Station Center Station
Ne. | Exit No. 5 Exit



MRT Routes from Hotels to airports and conference venue

Tamsus Station

melro

XinbBenon
Station
Yo

5 Songsham Airpert

in Station

Fodwan High

Specd Runl

o Taoyuan
Airport

m W Hoet g Hwmbhlelfomse 1.3 ken
lhul |
Cirasesd HY nr ﬁ
seigdlin
5
s s
f

E Le MERIDIEN Academia

‘,'-'\"/1\ Sinica
Heme Hated [ o “Taipei Nangang

Exhibition Center Statioa”
te “Acsdemia Shnica”

1, By Taxi (sheut 6-10 mins)
2, Take bus 2120645 (vice-
lime} (645/620/306 te
"Academia Sinkea (about
2025 mins)

3. Walking (abost 20 nslms)

Uhang sl
Mearind Hall Staton

agus

Taspei Zoo Station

Complimentary shuttle bues from Humbde House and Pacific Business Hotel to the
conference venuand back to the hotels/banquell be arranged

Departure Time of the shuttle buses:

28 October:  07:30 (from the hotels to the venue)
20:00 (from the venue to the hotels)

29 October:  07:30 (from the hotels to the venue)
20:00 (from the venue to the hotels)

30 October: 07:30 (from the hotels to the venue)
18:15 (from the venue to the banquet)



Floor Maps of Conference Rooms

Humanities and Social Sciences Building (HSSB)
28 October 2014

4F

REGISTRATION




Multidisciplinary Science and Technology Research Building
29-30 October 2014

1F

C102
B106

B106 Auditorium

C102 Lounge

f
Cc101 %lESTRoox
C101 Conference Room |
C101-1
G101 Conference Roam 1l

RESTROOM

STAIRWAY

RESTROOM




4F

RESTROOM

NN N
B | i

T
[l

STAI} :.iiii.lnii.:‘lﬂ

RESTROOM

i

SF
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3M-NANO 2014
Program at a Glance

Monday, 27 October 2014, Jade restaurant, 2F: 17:00-21:00

Registratiorand Welcome reception

Tuesday, 28 October 2014: 08:00—18:20

08:00—08:40 Openingceremony
08:40—10:.00 Keynotereports
10:00—10:20 Break
10:20—13:00 Keynotereports
13:00—14:00 Lunch
14:00—16:00 Keynotereports
16:00—16:20 Break
16:20—18:20 Keynotereports
18:20—20:00 Conference dinner

Wednesday, 29 October 2014: 08:00-18:20

08:00—10:00 Paralleltechnicalsessions
10:00—10:20 Break
10:20—13:00 Topical Workshop on 2D Materials

(4 Keynote repds)
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13:00—14:00 Lunch
14:00—16:00 Paralleltechnicalsessions
16:00—16:20 Break
16:20—18:20 Keynotereports
18:20—20:00 Conference dinner

Thursday, 30 October 2014: 08:00—-18:00

08:00—10:00 Paralleltechnicalsessions
10:00—10:20 Break
10:20—13:00 Keynotereports
13:00—14:00 Lunch
14:00—16:00 Paralleltechnicalsessions
16:00—16:20 Break
16:20—17:00 Keynotereport
17:00—18:00 Closingceremony
18:00—20:00 Farewell mnquet

Friday, 31 October 2014: 08:00-17:30

Sightseeing tour

12




Schedule of the Keynote Reports

Tuesday, 28 October 2014, International Conference Hall

Humanities and Social Sciences Building

Time Topic Speaker
Session Chair: Sergej Fatikow
Manipulation of a Bio Nano Complex System for chibMing H
08:40-09:20 Personalized Medicine riing Ho
Biomedical Imaging Systems for DaeGab G
09:20-10:00 Early Detection oDisease aetab bweon
Session Chair: Hong-Bo Sun
Row-column Addressed Capacitive Micromachined John Vi
10:20-11.00 Ultrasoniclmaging System onn Yeow
Biologically InspiredHybrid Robotic Systems . ,
1100 -11:40 for Nanomedicine MinJun Kim
Ultimate Ring Resonator for Atomic Force Microscopy| .
11:40-12220 A Possible Wayor Biosensing Lionel Buchaillot
Multiparametric Imaging of Nanomaterials by Dynamig Minad b
12:20-13:00 QuantitativeNanomebanical Mapping ingdong Long
Session Chair: Evangelos S. Eleftheriou
14:00— 14:40 Bessel Beam Machining and Ligheld Metrology Chih-kung Lee
14:40— 15:20 Non-Vector Space Control for Nano Manipulations Ning Xi
NancMeasurement by @nsient Spectroscopies: Open
15:20-16:00 Hong-Bo Sun

the Blackbox ofOptoelectronic Dynamics

13




Session Chair: PeirKuen Wei

Nanostructure Conducting Polymer for

16:20-17.00 EnergyRelated Applications Chih Wei Chu
17:00—17:40 | Key Enabling Technologies for ScangiProbe Microscop Evangelqs S.
Eleftheriou
Nanopositioning and Nanomeasuring Machine for
17:40—18:20 Measurement, Manufacturing and Manipulation Eberhard Manske

on theNanoscale

Wednesday, 29 October 2014, Room B106 Auditorium (1st floor)

Multidisciplinary Science and Technology Research Building

Time Topic Speaker
Topical Workshop: ""Emerging 2D Materials for Nanotechnology"*
Workshop Chair: Peter Baygild
The Atomic Structure of Lovdimensional Materials
10:20 — 11:00 Determined from Irsitu Low-voltage Ute Kaiser
AberratiorrcorrectedTEM Experiments
. . . , Arkady
: : Defects in Twedimensional Materials
1100 - 11:40 Krasheninnikov
Properties and Application of Rahul Raveendrar
1140-12:20 Graphene Based Materials Nair
Epitaxial Graphenen SiC:Gateless Patterning Heiko Web
12:20-13.00 Efficient Switches and &oncept for Digital Circuits elko YWeber
Session Chair: Ute Kaiser
2D or not 2D: Electrical Continuity of Graphene b Bmaild
16:20-17.00 and How to Measure It eter Baygl
CMOS MEMS: A Key Tebnology Towards the Wil .
17.00-17.40 “MoTFTlRan Moore” Er a elieun Fang
Miniaturized Systems for Pharmaceutical and _
17:40—18:20 Andreas Dietzel

Medical Applications

14



Thursday, 30 October 2014, Room B106 Auditorium (1st floor)

Multidisciplinary Science and Technology Research Building

Time Topic Speaker
Session Chair: Chi-Ming Ho
10:20—11:00 Metrology for 3D Interconnect Processes Yi-sha Ku
. . Nanometrology Using Teodor Pawel
11:00-11:40 Scanning Probe Microscopgethods Gotszalk
Analysis and Desig of i —
11:40-12:20 the Precision Compliallechanisms 'anmin £nang
Micro/nanoroboticHandling and Characterization of Pasi Kall
1220-13:00 MicroscaleBiological Objects ast ratio
Session Chair: Pasi Kallio
Fabrication and Applications of Nanostructures for ) )
16:20 — 17:00 PetKuen Wei

Highly Efficient Light Extraction

15




Keynote Speakers

(in alphabetical ordér

2D or not 2D: Electrical Continuity of
Graphene and How to Measure It

Peter Beggild

Professor
DTU Nanotech
Department of Micreand Nanotechnology
Techncal University of Denmark
E-mail: Peter.Boggild@nanotech.dtu.dk

Abstract: For nearly all applications of larggrea graphene, the presence of cracks, rips, holes and te
unacceptable. In this workeveral nordestructive, largarea characterization techniques, including mi
four-point probe and Terahertz tirdwmain spectroscopic conductance mapping, as well as giga
quantitative optical microscopy are for the first time combined to studyeldnarical continuity of
chemical vapor deposited graphene on length scales from 100 nm to 100 um. We investigate how
crystallinity, domain size distribution, growth parameters as well as the transfer process, affect the

of making truly two-dimensional graphene.

Ultimate Ring Resonator for Atomic Force
Microscopy: A Possible Way for Biosensing

Lionel Buchaillot

Professor
University of Lille Nord de France, Director
The Institute of Electronics, Microelectronics and
Nanotechnology IEMN, France
E-mail: lionel.buchaillot@iemn.unknlillel.fr

Abstract: Since its discovery, atomic force microscopy (AFM) has paved the way for new res
experiments in physics allowing multi pdigs probing combined with ultimate imaging at the atomic sc
Microlevers tapered by metal or active materials have allowed unprecedented experiments leading tc
electrical, mechanical and magnetic measurements, among others. It has beenetvamd® years sinc
biologists started paying attention to this wonderful instrument. At the early stage, they were satisfiec
AFM characteristics, but now, they expect better performances not only in air, but in liquid medium ¢
In order tocomply with theserequirements, we designed a ring resonator featuring interesting da

biosensing, e.g. the ability to operate the probe at very high frequency compare to standard AFM level
16


mailto:Peter.Boggild@nanotech.dtu.dk
mailto:lionel.buchaillot@iemn.univ-lille1.fr

Nanostructure Conducting Polymer for
Energy-Related Applications

Chih Wei Chu

Associate Research Fellow
Research Center for Applied Sciencgsademia Sinica
Associate Professor
Department of Photonicslational ChiaeTung University
E-mail: gchu@gate.sinica.edu.tw

Abstract: Conjugated organic materials, possessing electrical and optical properties similar to met
inorganic semiconductors, are capable of bringing new opportunities because of their soft nature, .
alowing high flexibility. Poly (3, 4-ethylenedioxythiophene): Polystyrene sulfonate (PEDRHES) andPoly

(3,4-ethylenedioxythiophene) (PEDOT) have been investigated most often because of their res
electric conductivity, low oxidation potentials, obbmpatibility, and environmental stability at hic
temperature. In this presentation, | will introduce different facile approaches to enhance conduct

PEDOT: PSS and fabricate nanostructure PEDOT films as well as their -eelatgyg applications.

Miniaturized Systems for Pharmaceutical and
Medical Applications

Andreas Dietzel

Professor
Institute of Microtechnology
Braunschweig University of Technolgggermany
E-mail: a.dietzel@ttbraunschweig.de

Abstract: Micro-/Nanotechnologies offer many advantages over conventional systems in particular
field of health care applications. Several examples such as point of care sensors including element
manipulation and sensing within a single pchimechanically flexible microsystems that allow mc
comfortable adaption to the shape of the human body to be used for monitoring, and systems
processing and formulation of naparticulate pharmaceuticals for the small scale productior

individualized medicine will be discussed.
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Multiparametric Imaging of Nanomaterials by
Dynamic Quantitative Nanomechanical Mapping

Mingdong Dong

Assoc. Professor
Head, BieSPM Lab
Interdisciplinary Nanoscience Center (iNANO)
Aarhus University, Denmark
E-mail: dong@inano.au.dk

Abstract: Force spectroscopy is a powerful method to measure physical properties of materials. k
progress has been made in the characterization of nanomechanical properties using Dynamic Qu
Nanomechanical Mapping (DQNM). DQNM has the ability to werothe tipsample force waveform:
which provide higkspeed forcedistance curves and allow specific material properties to be measurec
high spatial resolution. This talk will review the recently developed experimental technique a

applicationsm quantitative imaging of biological molecules and nano materials.

Key Enabling Technologies for Scanning Probe
Microscopy

Evangelos S. Eleftheriou

PhD, IBM Fellow
Head, Storage Technologies Department
IBM Zurich Research Laboratory, Switzerland
E-mail: ele@zurich.ibm.com

Abstract: Manipulation and interrogation at the nanometer scale with a scanning probe microscope
necessitate highesolution sensing and positioning systems with atet@de accuracy. This talk will reviev
recent progress in cantileveeflection gnsing for atomic force microscopy (AFM) using nonoptical me:
including schemes suitable for mulésolution imaging. A second focus will be a key enabling techno
for SPM, namely, nanopositioning, and discuss four technology elements that arforvitégh-speed
nanopositioning: (1) a magnetoresistabesed higkbandwidth and lowioise nanoscale sensing schen
(2) duatstage nanopositioners, (3) noissilient feedback controllers using hybrid control, and

optimized scan trajectories.
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CMOS MEMS: A Key Technology Towards the
“More Than Moore” Era

Weileun Fang

Distinguished Professor
Head, Micro Device Laboratory
Power Mech. Eng. Dept. and NEMS tiste
National Tsing Hua University
Hsinchu, Taiwan
E-mail: fang@pme.nthu.edu.tw

Abstract: The mature CMOS fabrication processes are available in many IC foundries. Itédfeciste

to leverage the exing CMOS fabrication technologies to implement MEMS devices. On the other |
the MEMS devices could also add values to the IC industry aither e* s | aw r Eha!
CMOS MEMS could play a key role to bridge the gap between the CMOS andSM&Mnologies. The
CMOS MEMS also offers the advantage of monolithic integration of ICs and micro mech
components. This talk introduces the approach to implement and integrate various MEMS transdi
leveraging standard CMOS processes. Note dttadr process platforms (e.g. pé@y, CNT, glass, metal
etc.) are also of importance for different MEMS applications. In future, these process platforms

enhance the variety and performancectoni p devi ces as mov iMo® redad wa

Nanometrology Using
Scanning Probe Microscopy Methods

Teodor Pawel Gotszalk

Professor
Head, Nanometrology Lab
Faculty of Microsystem Electronics and Photonics
Wroclaw University of Technology, Poland
E-mail: teodor.gotszalk@pwr.wroc.pl

Abstract: Scanning probe microscopy (SPM) belongs to the high resolution methods for imaging ef
and nanostructures. This technology has been used successfully in the university and industry
laborataies for over two decades. Despite progress in this field a lot of effort must be done in order tc
guantitave (in other words metrological) surface investigations. In this presentation latest res

metrological applications of the SPM relatedthods will be presented.
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Biomedical Imaging Systems for
Early Detection of Disease

Dae-Gab Gweon

Professor
Head, NaneOpto-Mechatronics Laboratory
Division of Mechanical Engineering
Korea Advanced Institute of Science and Technology (KAIS
South Koea
E-mail: dggweon@Kkaist.ac.kr

Abstract: In this presentation, the imaging principles and applications of 4 biomedical imaging sy
confocal microscope, twphoton microscope, FLIM (fluorescence Lifetime ImagiMicroscope) and
spectral imaging microscope, will be introduced. The highlight of the presentation is a multi
microscope which is the combination of the above four modalities. The diagnostic accuracy and ce
can be much increased by usingstlmultimodal microscope. For improving the accessibility of
multimodal microscope in diagnostic process, a multimodal endomicroscope was also developec

laboratory and will be introduced in this presentation.

Manipulation of a Bio Nano Complex System for
Personalized Medicine

Chih-Ming Ho

Ben RichLockheed Martin Professor
UCLA Distinguished Professor
Henry Samueli School of Engineering and Applied Science
University of California, Los Angeles, USA
Member of the US National Academy of Engineering
Academician of Academia Sinica, Taiwan
E-mai: chihming@seas.ucla.edu

Abstract: With a newly developed feedback system control (FSC.X) technique, we can rapidly optim
drugdose combination for manipulating the aberrant nano components éortipex system of a specifi
patient. In this case, we will be able to prescribe the personalized drug for a patient, rather than just

the disease being diagnosed.
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The Atomic Structure of Low-dimensional
Materials Determined from In-situ Low-voltage
Aberration-corrected TEM Experiments

Ute Kaiser

Professor
Head, Electron Microscopy Group of Materials Science
University of Ulm, Germany
E-mail: ute.kaiser@unrulm.de

Abstract: We report in this lecture on the atomic structure and the electronic properties of graphe
other 2D materials as well as functionalized carbon nanotubes obtained by analytical alemaaiad
transmission electron microscopy &oltages below their knoettn damage thresholds. We outlir

challenges, current possibilities and future prospects.

Micro/nanorobotic Handling and
Characterization of Microscale Biological Objects

Pasi Kallio

Professor
Micro- and Nanosystems Reseataib
Department of Automation Science and Engineering
Tampere University of Technology, Finland
IEEE Finland Section Chair
E-mail: pasi.kallio@tut.fi

Abstract: This talk will discuss recent developments in micemorobotic and microfluidic technologies
the handling and characterization of microscale biological objects. The talk will address challenges
cell research and opportunities provided by micro/nanorobotic and microfluidic technologies. alsi

discuss issues in autonomous characterization of natural fibers, such as individual wood fibers.
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Biologically Inspired Hybrid Robotic Systems

for Nanomedicine

MinJun Kim

Professor
Director,
Biological Actuation, Sensing and Transport Laboraton
Depatment of Mechanical Engineering and Mechanics
Drexel University, Philadelphia, USA
E-mail: mkim@coe.drexel.edu

Abstract: The use of biological nanostructures in engineered systems represents a critical step
understanding both how the biological world has evolved at the nanoscale as well as how scien
enginees can mimic and improve on nature using modern fabrication and assembly. Two topics are
within this talk. First, we will discuss the practical integration of biomolecular motors to actuate micr
transporters for cell manipulation. The ability integrate multiple levels of functionality with a contr
hierarchy will be highlighted to show the realization of miniaturized biomedical robots. Second, this te

be focused on a biomimetic drug delivery system with active propulsion.

Defects in Two-dimensional Materials — o

Arkady Krasheninnikov

Assoc. Professor
Materials Physics Division, University of Helsinki
Department of Applied Physics, Aalto University
Helsinki, Finland
E-mail: arkady.krasheninnikov@aalto.fi

Abstract: Two-dimensional (2D) materials like grapheneBN, and transition metal dichalcogenides de
recently received lots of attention due to their unique properties. All these materials have defects
naturally affect their characteristics. Moreover, defects can deliberately be introduced to tailor the pr
of the system. In my talk, | wipresent the results of our firgtinciples theoretical studies of defects in -
systems, compare them to the experimental transmission electron microscopy data, and discuss h

and impurities can be used to engineer the electronic structurerofidials.
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Metrology for 3D Interconnect Processes

Yi-sha Ku

Senior Principal Researcher
Project leader, Semiconductor Metrology
Industrial Technology Research Institute, Taiwan
Professarinstitute of Photonics Technology
National Tsing Hua University, Taiwan
E-mail: yku@itri.org.tw

Abstract: The 2013 ITRS expands on the new urgency for Metrology for 3D Interconnects to include
alignment, interfacednding, and through silicon vias (TSV). The main challenges for 3D metrology iny
measuring high aspect ratio TSV, and the opaque nature of silicon wafer materials that limit conw
optical microscopy techniques. This talk presents a 3D IC mgiralevelopment status on the basis of w
we have known from 3D Interconnect manufacturing process at ITRI. The main topics covered h
HAR TSV depth/profile measurement, thinned wafer thickness/bow/warpage measurement and me

thickness measament.

Bessel Beam Machining and Light-field Metrology
Chih-kung Lee

Distinguished Professor
Head, Wireless NanBio MEMS Lab
Institute of Applied Mechanics
Dept of Engineering Science & Ocean Engineering
National Taiwan University, Taipei, Waan
E-mail: cklee@ntumems.net

Abstract: Optical based micromachining has been gaining popularity due to its flexibility and ease
However, traditional optical systems are affected by a diffraction limit where the focal spot size is lim
an incident wavelength and numerical apextof the system. In order to shrink the focal spot, one appr
has been to increase the numerical aperture of the lens. A lens with a larger NA can reduce the spc
also simultaneously reduces the depfifiocus (DOF) which increases the difflty in system alignment. By
extending the nodiffracting beam demonstrated in 1987 by Durnin, termed a Bessel beam due to it:
100 times deptiof-focus when compared to that of traditional Gaussian beams, we have channe
efforts towards adoptg finite-difference timedomain (FDTD) simulation and experimentation to facilite
Bessel beam micromachining techniques. Precision metrology based on furthering ifieldigathniques

which can improve several traditional measurement techniquealsalbe examined.
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Nanopositioning and Nanomeasuring Machine for
Measurement, Manufacturing and Manipulation

on the Nanoscale

Eberhard Manske

Professor
Chair, Dept. of Precision Metrology
Inst. of Process Measurement and Sensor Technology
lImenau University of Teclology, Germany
Email: eberhard.manske @ilmenau.de

Abstract: Today, nanopositioning and nanomeasuring technology provideghéglsion measurement ar
positioning of objects across different scaltem subnanometres up to several centimetres. Contint
rapid progress in some key fabrication technologies structures are reaching atomic dimensions
becoming more and more complex. The Nanopositioning and Nanomeasuring Machine, develope
Technische Universitd llmenau, has got a measuring range of 25 mm x 25 mm x 5 mm, 0.02 nar
resolution. This machine is suitable not only to measure with an outstanding nanometer accuracy bt

manipulate and to fabricate on the nanoscale.

Properties and Application of
Graphene Based Materials

Rahul Raveendran Nair

Leverhulme Fellow
Condensed Matter Physics (Geim Lab)
School of Physics and Astronomy
University of Manchester, UK
E-mail: Rahul.RaveendraNair@manchester.ac.uk

Abstract: In my talk, 1 will mainly discuss the novel properties and potential applications of va
graphene based materials. Especially, | will focus on the membrane properties and appli
Graphenebased materials can have wedifined nanometer pores and can exhibit low frictional water f

inside them, making their properties of interest for filtration and separation.
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Nano-Measurement by Transient Spectroscopies:
Open the Blackbox of Optoelectronic Dynamics

Hong-Bo Sun

Professor and Dean
College of Electronic Science and Engineering
Jilin University, China
E-mail: hbsun@jlu.edu.cn

Abstract: Low-dimensional quantum systems from conventional semiconduotmocrystals to,
nanoegraphene and carbon nanodots exhibit significantly different optoelectronic properties compar
bulk materials. The origin of some unusual phenomena remains unknown, which is making a major
for their broad device apphtions. In this talk, we will introduce typical ultrafast spectroscopic technolc
such as singiphoton counting, pump probe, and fluorescent upconversion transient absorption, ar
applications on revealing optoelectronic and eleoptical conersion dynamics of the nasscaled

materials.

Epitaxial Graphene on SiC: Gateless Patterning,
Efficient Switches and a Concept for Digital Circuits

Heiko Weber

Professor
Chair, Applied Physics
Institute of Condensed Matter Physics
University of ErlangerfNuremberg, Germany
E-mail: heiko.weber@physik.urgrlangen.de

Abstract: | will present recent progress obtained with the material system epitaxial graphene on SiC
In solid state eldoonics, functionality is related to material contrast. In that spirit, we introduce a
patterning of the charge density in the graphene layer by locally varying intercalation. Further, we

the substrate SiC as a semiconductor, which candzkasssemiconducting transistor channel. By combir
these two material contrasts, we achieve a system which allows the design of switches with high on,

as well as the definition of logical and analog circuits. A variety of functionalitiesseques.
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Fabrication and Applications of Nanostructures
for Highly Efficient Light Extraction

Pei-Kuen Wei

Associate Director and Research Fellow
Research Center for Applied Sciences (RCAS),
Academia Sinica, Taiwan
Professor
Institute of Biophotonics,
National YangMing University, Taiwan
E-mail: pkwei@sinica.edu.tw

Abstract: Green energy devices, such as LEDs and solar cells, suffer from low external quantum ef
due to the limited light extractionWe designed and fabricated different shapes and dimensiol
nanostructures on the devices by using nanoimprint and nanosphere lithography. For the OLE
nanopillers surface with the nanomech silver anode resulted in an extraction efficiencyesrdrdng to

2.7 times. For the OPVs, 35% enhancement of power conversion efficiency was achieved.

Non-Vector Space Control for Nano Manipulations
Ning Xi

MSU Distinguished Professor and John D. Ryder Profess
Dept. of Electrical and Computer Engineering
Director, Robotics and Automation Laboratory

Michigan State University, USA
E-mail: ningxi@cityu.elu.hk

Abstract: Nano meter positioning accuracy has been a major bottle neck in manufacturing autom:
semiconductor industries. In addition, nano meter soakioon control capability will enable a direct sensi
and manipulation at a molecular level, e.g. for drug discovery and disease diagnostics and treatmen
talk a new motion control theory, i.e. ngactor space control, will be introduced. Tdhgamics associate:
with the motion control will be described in a reector space mathematical framework. This-meator

space dynamics model enables the development of the compressive feedback method that can ove
major difficulties with high aecuracy motion control including sensor noise and system calibration.
applications of the newmector space motion control method will also be discussed, in particular

manufacturing and biomedical systems.
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Row-column Addressed Capacitive
Micromachined Ultrasonic Imaging System

John Yeow

Professor
Canada Research Chair in Micro/Nanodevices
Dept. of Systems Design Engineering
University of Waterloo, Canada
E-mail: jyeow@uwaterloo.ca

Abstract: This talk will focus on the design and experimental results of acmwmnm fieldprogrammable
gate array (FPGAbased realime ultrasound imaging system that uses 1D and 2D plaassy capacitive
micromachinedultrasonic transducers (CMUTSs) fabricated using a fusion bonding process. A

row-column addressing scheme will be introduced to simplify the circuitry design as well as minimi
overall footprint of the CMUT device.

Analysis and Design of
the Precision Compliant Mechanisms

Xianmin Zhang

Dean and Chair Professor
School of Mechanical and Automotive Engineering
South China University of Technology
Guangzhou, China
E-mail: zhangxm@scut.edu.cn

Abstract: Compliant mechanisms have been recognized as the most suitable mechanisms for accon

high-precision tasks in the field of micro/nano manipulation. This talk will present some typical analys
design methods for compliant mechanisms.
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Technical Program

(ss:TechnicalSpecial Session)

Wednesday, 29 October 2014, 08:00-10:00

Multidisciplinary Science and Technology Research Building

No. Room Session

01 B106 AFM and SEM

02 C1011 Nanobubbles and gasescoefinin a small space (ss)

03 C102 Nano sensing (ss)

04 B208 Smallscale manlpulatlon_ using contact and

non-contact techniques (3s

05 405B Holographic ferntosec.ond. laser nanofabrication and
its applications (ss)

06 505B Applications of micre/nanorobat systems and

microfluidic channels (ss)

Wednesday, 29 October 2014, 14:00-16:00

Multidisciplinary Science and Technology Research Building

No. Room Session

07 B106 Microwave to optical spectroscopy and imaging at nanoscale
08 C1011 Nanometrolgy and nanocharacterization

09 C102 ECROBOT

10 B208 Nanomaterials and applications

11 405B Graphene, nanowires, nanotubes and nanoparticles
12 505B Femtosecond laser nanofabrication (ss)
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Thursday, 30 October 2014, 08:00-10:00

Multidisciplinary Science and Technology Research Building

No. Room Session
13 B106 Precision engineering
14 Cl10x1 Microsystems for biological and medical applications (ss)
15 C102 Probe induced dielectrophoresis for 3D manipulation of
nanoparticles based on AFM (ss)
16 B208 Nanophotonics and photonic crystals
Design and fabrication of micronano mechanisms

17 405B ) : . .

devices/micronano mechanistasign and control (ss)
18 505B Micro-nanotechnology for energy harvesting (ss)

Thursday, 30 October 2014, 14:00-16:00

Multidisciplinary Science and Technology Research Building

No. Room Session

19 B106 New developments of the compliant mechanisms (ss)
20 C10%1 Micronano technology used in aerospace (Ss)

21 C102 Nanomaterials synthesis, characterization & applications (§
22 B208 ECNANOMAN

23 405B Nanomanipulation, nanofabrication and systems

24 505B BioRA
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Technical Session 01

AFM and SEM
B106
08:00-10:00 Wednesday, 29 October
Chair: Ivan StiddeChasgecond CtF

01-1  08:00-08:20

Improving Scanning Speed of the AFMs with
Inversion-based Feedforward Control

Notes.
Mei-Ju Yang, Chun-Xia Li, Guo-Ying Gu and Li-Min Zhu
State Key Laboratory of Mechanical System and Vibration,
School of Mechanical Engineering, Shanghai Jiao Tong University, China

AAn inversidmasedeedforwarebntrol is 7 /
proposed to improving scanning speed o - l
AA direct inversd Podel is used to comper 4‘, L

the hysteresis effect

AA zero magnitude error tracking controlle| V / / .
to suppress the vibration dynamics _ l l

AScanning experiments are conducted on - — '
system to verify the proposed controller. Figu;E' Scanned ima{ges wit

inversiobased controlled A -

01-2  08:20-08:40

Development of a Metrological Atomic Force
Microscope Based on the Commercial Product N
otes.
Po-Er Hsu*, Bo-Ching He, Yen-Song Chen and Chung-Chi Tang

Center for Measurement Standards
Industrial Technology Research Institute, Taiwan

AThis paper presents thgaing metrological AFM
development project.
AThe metrological AFM is conducted with two
interferometers and a flexure stage.
AThe vibration noise should have an obvious i
to measurement results in steady state.
AThe positioning of the flexure stage is at higHVanopositioniagd scannir
repeatability. platform of the metrologi
AThe metrological AFM will be used to be the primary
standards of the pitch and grating pitch.

AFM

01-3  08:40-09:00

Nanomanipulation for Measurement of Single Cell
Shear Force Using a Self-sensitive Cantilever

Notes.
Shigetaka HASHIMOTO, Futoshi IWATA
Department of mechanical engineering, Graduate school of
engineering, Shizuoka University Hamamatsu, Japan

AManipulatiofor detaching singlecell "
froma substrate S /

AQuantitativeneasuremertf the shear
forceof the detachingell usinga self
sensitiveantilever

AcCapabilitpf detectiorof the slightshear

forcedifferencandedifferentonditions Schematic diagram of
AFM manipulator
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Technical Session 01
AFM and SEM
B106
08:00-10:00 Wednesday, 29 October
Chai r: ISecam CHait: Welde Chang

01-4  09:00-09:20

A Low-keV Electron Microscope Based on a
Single-atom Emitter

W.T. Chang, C.Y. Lin, W.H. Hsu and |.S. Hwang Notes.
Institute of Physics, Academia Sinica, Taiwan R.O.C.

Almaging of lemiomiewumber materials, such as !
biological and organic materials, is a challenc
current electron microscopesKe\lbecause of
low imaging contrast and high radiation dame

AWe propose a kreM(500 eV~5000 eV) electro
microscope based on a satgl® emitter. In this
electron energy range, samples within 3 nm tiﬁg%(\ligg
can be imaged using coherent diffractive imaging

AThis new instrument may allow determination of |
atomic structures of thin objects, sgciphsne
carbon nanotubes, DNA molecules, and protein

molecules. (b) The diffraction pattern
CVDgraphensample

tion and photo
ectron microsco|

01-5  09:20-09:40

Atomic Manipulation with Dynamic AFM
J. Bamidele, L. Kantorovich ND tES"_.
Physics Department, Ki ngdés Col |Lemglen, WKondon

R. Turansky, I. Gt i ¢ h
Institute of Physics, Slovak Academy of Sciences, Bratislava, Slovakia

Y. Sugawara
Department of Applied Physics,Osaka University, Osaka, Japan

ANGAFM vertical manipulatiohsupe€u atoms
onp(23 1) Cu@10Q:0 surface; letter X written (f

Ano image contrast changbserved after each
manipulation even

Ad-state modetonstructed

Aslowscale tip dynamicdescribed by notieory
DFTenergy barriers wilinetic Monte Carlo

01-6  09:40-10:00

High Performance Closed-loop Control of a 2D
MEMS Micromirror with Sidewall Electrodes for a

Laser Scanning Microscope System ND teg‘_.
Hui Chen and Weidie Sun
Automation Science and Engineering,South China University of

Technology,China

ZhenDong Sun
Key Lab of Systems & Control, Chinese Academy of Sciences, China

Albert Chen and John T W Yeow

Systems Design Engineering, University of Waterloo, Canada
Bullet pointsaicromirrpadaptive sliding mo
control2D image; Laser scanning microscg
AThis paper presents the design and expel
implementationao€losedbop controlled 2D
micromirrdrased laser scanning microsco
system based on NI fietthrammable gate

array hardware, 2D image of the scanneENI \ S
are obtained. age of a omirro

with sidewall electrodes
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Technical Special Session 02
Nanobubbles and gases confined in a small space
Cl10zx1
08:00-10:00 Wednesday, 29 October

Organizer: IngShouh Hwang
Second Chair: SE. Donnelly

02-1  08:00-08:20

Lifetime of Surface Nanobubbles and
Surface Nanodroplets
Detlef Lohse P ND I:ES*—'

Physics of Fluids group, University of Twente, Netherlands
Asurfaceanobubblesenanoscopigaseous domains
on immersed substrates which can survive for days.
ATheir existence seems paradoxical, as an es
based on the large Laplace pressure of such EI
bubble suggests that they should dissolved iPEES
microseconds.
AWe present numerical simulations and a thed
thelimited gas diffusion through the water in tfe
field, the cooperative effetambbubblgusters, and
the pinned contact line oh#im®bubbldead to the Surfaceanobubblem
very slow dissolution rate. We also compare thidOPG, visualized by Al

situation to the dissolution of smdacelroplets ~Courtesy afuehuahang
Melbourne

02-2  08:20-08:40

Nanobubbles in lon-implanted Solids

S. E. Donnelly N
School of Computing and Engineering 0 tE'S'a-'
University of Huddersfield
Huddersfield, UK

AReview of current understanding of i
gasnanobubblés solids in orderto &
permit parallels and contrasts to be |
madenanobubblet solid/liquid
interfaces;

ADiscussion of equilibrium and
overpresssurizedbbles;

AExamples of different bubble
morphologies including platelets
and bubblsuperlattices Henanobubblds: -

a) W, b) SiO2, c) SON68 glBi€ |

02-3  08:40-09:00

Bulk Nanobubbles: Temporarily Stabilized

Microbubble Residue Leading to Generation of
Free Radicals at Extinction Notes.

Masayoshi Takahashi
National Institute of Advanced Industrial Science and Technology (AIST)
Japan
Wesuccessfullyroducebdulknanobubbles D -

e wer

AMicrobubbledecomesmallerand eventually -3¢

disappeamunder water becauseof their long =
stagnatioandexcellengasdissolution T e e

ANanobubblesare  generatedas temporarily o
o - h : Microbubble
stabilizedmicrobubbleresiduesin electrolyte =50 )
aqueoussolutionowingto the condensedbnic Nanobubblesare generateq

cloudaroundheshrunlgaswateiinterface as the temporarilstabilize

. . figures of the collapsin
ATheadditiorof DMPOandHClmightrestarthe microbubblesecauseof the .

collapsingrocesand ESRsignalf DMP@DH) suppressioaf the dissolutio
wereobtaineattheextinctionfbubbles ofthegases
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Technical Special Session 02
Nanobubbles and gases confined in a small space
C101+1
08:00-10:00 Wednesday, 29 October

Organizer: IngShouh Hwang
Second Chair: E. Donnelly

02-4  08:00-08:20

Wet-cell TEM Investigation of Radiolytic
Hydrogen Nano-bubble in Liquid-environmental
Shih-Yi Liu, Fu-Rong Chen and Fan-Gang Tseng

Department of Engineering and System Science, National Tsing Hua University,
Taiwan

Notes.

Alnsitu visualize local area hydrogerbubble
formation bt

0 H; Nanobubble Storage

et Wtcoll Davice

AEnergy consumption and reaction mech&‘ e

analysis of hydrogen Haulable
ALondived nanbubble in Weell device =
ACompetitive hydrogen storage density o ‘5 .
APropose the potential method for simultanecuslys —."s ."'1-; g proten

satisfying nassgale hydrogen production and ) Lo

storage

Concept of,iHanebubble
generation and productiol —

02-5  08:20-08:40

Stability of Surface Nanobubbles
Xuehua Zhang ND tES#

Department of Chemical and Biomolecular Engineering,
University of Melbourne, Australia

A The lifetime of surfaemobubblezan be
hours or even days.

A Itis unknown how surfzmeobubbles Threephase line
respond to a large temperature increase. A -

A We present the stabilityaniobubblest
closeto-boiling temperatures and their
persistence after the bulk water has recede
from the surface. Our results suggest that
pinning plays a crucial rat@mobubble
stability.

Nanobubbles @98°C

Surfac@anobubblesan sustair
the temperature close to boi —
point (PRL 112, 144503 (20

02-6  08:40-09:00

Evidence of Epitaxial Growth of Molecular
Layers of Gas at a Hydrophobic-Water Interface N
otes.

Yi-Hsien Lu, Chih-Wen Yang, and Ing-Shouh Hwang
Institute of Physics, Academia Sinica, Nankang, Taipei, Taiwan

AA water/graphite interface is investigater ith
highsensitivity atomic force microscopy. ... . _
Awe show evidence of epitaxial moleculz * L o )
of gas at the interface. Wb — e
Alnterfacialanobubblese liquitlke gas =
agglomerates at the HOREr. - _
| —
AMicropancakesmprise disordered dense gghsemaﬁc of the structures a
layers on top of ordered epitaxial layers. | bayater interface when w
AThe interfacial structures of gas at hydrophiaiiersaturated with oxygen
water interfaces are thermodynamically staleitrogen (b).
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Technical Special Session 03
Nano sensing
C102
08:00-10:00 Wednesday, 29 October
Organizer: Tie Lli,
Second Chair: Quan Zhou

03-1  08:00-08:20

Characterization of Nano-coated Micro- and

Nanostructures by Pushing
Ville Liimatainen, Janne Vendénen , Mikko Koverola, Quan Zhou ND tES#
Dept. Electrical Eng. and Automation, Aalto University, Finland
Jussi Lyytinen, Ville Rontu, Maria Berdova,
Jari Koskinen, Sami Franssila
Dept. Materials Science and Eng., Aalto University, Finland

AMechanical properties of rgintbnanostructures
obtained by measuring normal and lateral fort
during pushing

AMethodology is based on seindmanorobotics
AApplication to thin films, microfibersjaogarts

AExploring new applications for-emcto
nanorobotiés mechanical characterization

03-2  08:20-08:40

The Effects of Offset on Quality Factor of MEMS
Wine-Glass Resonator
Notes.

Linxi Dong and Jinyan Bao
The Key Laboratory of RF Circuits and System of Ministry of Education,
Hangzhou Dianzi University, Hangzhou, China
Ying Pan
Hangzhou Dianzi University, Hangzhou, China
AThe offset of the resonator disk has an impz '
system performance i
AThe computing equation of the quality facto £
derived by establishing theetiéskrode modal ¢
AUsing the equation to calculate the quality fi
different offset situations ——
AThe_ offset of the disk cannot be ignored WB%Emy factor versus the offs
designing the MEMS willass resonator the disk

03-3  08:40-09:00

Mesoporous TiO, Microspheres Based Resistive-
type Ammonia Sensor at Room Temperature N
otes.

Li, Xiaoganl1; Chen, Ning; Lin, Shiwei; Wang, Jing;
1 School of Electronic Science & Technology, Dalian Univ. Tech. Dalian China
2 Department of Materials Science & Engineering, Hainan Univ. , Hainan, China

APuremesoporouEQ, basecchemoresistigas sensors showed
response to several organic volatile compounds (VOCSs) under th|
illumination in the humid air at room temperature.

AWithNiQ theNiGwrappednesoporouEQ, based sensor showed goo
sensitivity to different concentrations of ammonia from 10 ppm to|
whereas almost no response to other VOCs indicating an excelle|
selectivity to detect ammonia in presence of above VOCs.
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Technical Special Session 03
Nano sensing
C102
08:00-10:00 Wednesday, 29 October
Organizer: Tie Li,
Second Chair: Quan Zhou

03-4  09:00-09:20

High Performance Biosensor Based on CMOS-
Compatible Silicon Nanowires
Anran Gao, Pengfei Dai, Na Lu, Tie Li, Yuelin Wang

Shanghai Institute of Microsystem and Information Technology, Chinese
Academy of Sciences, China

AThe SiNWs were fabricatedwith CMOS HE
compatibiligndlowcostmethods 9>

AFundamentalfactors related to device g<
sensitivityerestudiedo furthemakeclear >
theoveraléffeconsensingensitivity 4

ATheoptimize@iNWFEThanosensaevealed '3
ultrahigrsensitivityjor DNAdetectiorwitha SN
limitof0.1 fMandhighspecificitiorSNP 8- |

ABy furthercombiningvith RCA,the SNRof s |
>20 for 1 fM DNAdetectiorwas achieved, G
implying detectionfloof50aM

Notes.

03-5  09:20-09:40

Electronic Property of TFT Under High
Mechanical Stress

Notes.

Huiquan Wang and Zhonghe Jin
Micro-Satellite Research Center, Zhejiang University, China
Tieying Ma

College of Optical and Electronic Technology, China Jiliang University, China
AThinflmFET(TFT)hasbeenfabricatedt endof .

a cantilevebeam Gpa mechanicastresshas!, |

beerappliedotheTFTthrougla probe L
AElectricgropertpf TFTundemechanicatress

hasbeerstudiedmpldl,sundemechanicatress

is about313%% Thedevicestoppedvorkwhen -

27X temperatui@ndl.75Gpamechanicatress .

appliedAfd mu t @ iihastbenobservedt

theoutputurvevher.4V Vysapplied ’

i

Threshold voltage (upper)
®ddlss() VS mechanical stre
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Technical Special Session 04
Small-scale manipulation using contact and
non-contact techniques
B208
08:00-10:00 Wednesday, 29 October

Organizer: Li Zhang
Second Chai Yih-Fan Chen

04-1  08:00-08:20

Scalable Assembly and Integration of Ultrathin
Metallic Nanowires with Various Applications

Notes.
Hongti Zhang and Yang Lu*
Department of Mechanical and Biomedical Engineering,
City University of Hong Kong, Hong Kong, P.R. China

AUltrathin metaltianowireand their

applications in futneneelectronics and
NEMS

AMechanical and physical properties o l
Aunanowires

AScalable assembly of ultratiowiresy .—

mechanical approaches =

AcCold weldiragsisted ultrathin#anowire ~ F9: ﬁti'tga‘hig Qfmovt"i’dez
) : . - manipulated and integrated by
integration and quality examination Welding technique -
(Y. Lu et dNature Nanote@@10)

04-2  08:20-08:40

Remotely Controllable Micro-Nanomachines by
Two-Photon Polymerization ND I:ES
Hong Xia and Hong-Bo Sun +
State Key Laboratory on Integrated Optoelectronics, College of Electronic
Science and Engineering, Jilin University, P. R. China
Department Name, University Name, Country
ASmart micrsanomachinesith micromanipulation
feature have been fabricated frophotm
polymerization.

AMicrometesized spring and turbine was succ | #*° - -

created for magnetic force remote control. ¢

ABYy using an external magnet,-mawbines coul \" - ;'— : .
be easily manipulated to perform desired ta< {
AThe combinatiorphibtopolymerizabésin and - -

laser processing technology would make a Remote control of the mi

breakthrough in nanotechnology. turbine by magnetic ford

04-3  08:40-09:00

FluidFM for Nanoparticle Lithography
in Liquid Environment

Naotes.
Tomaso Zambelli
Laboratory of Biosensors and Bioelectronics, ETH Zurich, Switzerland

AFIuidFM technology as lithography tool i

Alnfluence of the applied pressure on the
patterning mechanism of polystyrene
nanopatrticles;

AMesoscopic metallic interconnections

depositing Au nanopatrticles;

ALocal polymer replacement for neuron

patterning and in situ neurite guidance.
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Technical Special Session 04
Small-scale manipulation using contact and
non-contact techniques
B208
08:00-10:00 Wednesday, 29 October

Organizer: Li Zhang
Second Chair: YiiFan Chen

04-4  09:00-09:20

Accumulation and Detection of Biomolecules
Using Optical Thermophoresis
Yih-Fan Chen
Institute of Biophotonics, National Yang-Ming University, Taiwan

Li-Hsien Yu
Department of Biomedical Engieering, National Cheng Kung University, Taiwan

Notes.

AAccumulate biomolecules and nanopartlcle§ E
a laseinduced temperature gradient using -
thermophoresis

AQuantify DNA and proteins in semiining
buffers based on the level of thermophoreti
accumulation

Asimple settipDo not need micamd 05 3 8 20(M
nanofabrication, buéfiechange, pumps, tubin§ @ccumulation of fluore

d microh | ' dyes by thermophoresig
and microhannels. depends on the concentrati

the target molecules.

04-5  09:20-09:40

Measuring Viscoelastic Properties of the Living
Cell with a Probe Nanotweezer

Notes.

Hui Xiel, Hao Wang?, Feng Yang?, and Lining Sun'2
1 The State Key Lab of Robotics and Systems,
Harbin Institute of technology, China
2 Robotics and Microsystems Center, Soochow University, China

Aliving cell mechanical properties have been

measured by employirghbenanotweez
AThe nanotweezer consists of two
microassembled AFM pobe
AThe nanotweezer has potential to m
the cell mechanical properties by
compressingelaxingndshear mode
AcCell mechanics, includiegpstress
relaxatigrysteresiand the complex

Young's modulcan be measured

04-6  09:40-10:00

Functional Self-propelled Micro- and
Nanorobots and Nanomotors
Notes.
Martin Pumera

Division of Chemistry and Biological Chemistry,
Nanyang Technological University, Singapore

AsenseandActself propelled autonomous device

AAble to sense chemical, wiegiotaxie
approach it and than to decontaminate the
environment.

AMagnetotaxisr navigation.

Asimple electrochemical and roll up technology for the
fabrication of the devices.

Pumera, J. Am. Chem. Soc. 2014, 136, 2719 Nanomotanoving among
Pumera, Chem. Commun. 2012, 48, 10090. blood cells. 7
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Technical Special Session 05
Holographic femtosecond laser nanofabrication and
its applications
405B
08:00-10:00Wednesday, 29 October
Organizer: Yoshio Hayasaki

Second Chair: Satoshi Hasegawa

05-1  08:00-08:20

Transient stress and Temperature Modulation Inside
Transparent Solids by a Spatially Phase-modulated

Femtosecond Laser ND tese

Masaaki Sakakura
Office of Society-Academia Collaboration for Innovation,
Kyoto University, Japan

AFemtosecond laser pulse was focused at multj
spots inside transparent materials.

AMultiple focal spots were made using a spatial
modulator.

ATransient stress distributions were modulated
control stressduced structural changes. (Figurda=auS

ATransient temperature distributions were mod
to control the flow of molten materials.

20 mm

05-2  08:20-08:40

Research on Femtosecond Laser Processing by
Using Patterned Vector Optical Fields ND tes.

Hui-tian Wang and Chenghou Tu
MOE Key Laboratory of Weak Light Nonlinear Photonics and School of
Physics, Nankai University, Tianjin 300071, China
AWe have presented a new approach for fabri-'-
multimicroholeBy using the femtosecond
patterned vector optical field (PVOF);
AWe studied theoretically the focusing propert| .-.:
patterned vector optical fields (PVOF);
AWe processed experimentally the silicon waf....-
focused PVOFs and characterized the focusimgePvOFarrangemerthe
properties based on the surface microstructufistrow),thefocalfield(the

. " secgnd row), and the
AThe PVOF, and consequently its focal field A Bl structurésbricatetly

greadiversity, which is possible to fabricate the correspondingocused
various muttiicroholegatterns. PVOFgthefourthrow)

05-3  08:40-09:00

SLM Based Highly-efficient Femtosecond Laser

Fabrication
Yanlei Hu, Chenchu Zhang, Jiawen Li, and Wenhao Huang* ND tES"_.
Department of Precision Machinery and Precision Instrumentation,
University of Science and Technology of China, Hefei,
Anhui 230026, P.R.China
ASLM based holographic processing provides us a
simple, flexible and efficient approach to improve
the fabrication efficiency.

(a) g
ABoth Fourier holography and Fresnel hologr s ne. | j\

are involved and diverse structures are rapi
produced.

desired patterns sirgt@osure fabrication.
AWe also improve the digital holography into

dimensions for the future use of multilayer parallel

data recording and 3D holographic fabrication
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Technical Special Session 05
Holographic femtosecond laser nanofabrication and
its applications
405B
08:00-10:00 Wednesday, 29 October
Organizer: Yoshio Hayasaki

Second Chair: Satoshi Hasegawa

05-4  09:00-09:20

Holographic Vector-wave Femtosecond Laser
Processing

Satoshi Hasegawa and Yoshio Hayasaki N Q tES*"

Center for Optical Research and Education, Utsunomiya University, Japan

AFull control of phase distributions
and polarization states of
femtosecond laser by holograms

AA possibility of designing novel
mechanisms for the control of the
lightmatter interaction

AsSimultaneous fabrication of spatial
complex nanostructures by an arrg
of spots with a polarization control

Laser processing with multifocal vector

05-5  09:20-09:40

Temporal Focusing-based Femtosecond Laser
Processing and Its Bio-applications
Yi-Cheng Lit, Li-Chung Cheng?, Chia-Yuan Chang?, Chun-Yu Lin? ND tES#
Pei-Kao Li2, and Shean-Jen Chen23*
1Department of Photonics, NCKU, Tainan, Taiwan
2Department of Engineering Science, NCKU, Tainan, Taiwan
3Center for Micro/Nano Science and Technology, NCKU, Tainan, Taiwan
AAn ultrafast lageocessingystem based on
temporal focusiagd patternegkcitatian
AFastdbrication and inspecti®@Ddfeeform
polymeand grajevel bimnicrostructures
AHighthroughpuhultiphoteinducedMPI)

ablation micromachimihietissues. b
AThis approach provides an increase in -~
microprocessiageed of more than thre —

order, offering the possibility ofprzdsction. -

5

Vi

05-6  09:40-10:00

Invitation to Holographic Femtosecond Laser
Nanofabrication

Notes.

Yoshio Hayasaki
Center for Optical Research & Education (CORE), Utsunomiya University

AHolographic femtosecond laser fabrication has the
advantages of high throughout and higadight
efficiency with a shaping of a pulse into an arbitf¥
optical pattern using a compaterated hologram
(CGH) displayed on a spatial light modulator (SLM)

Target

Movement of stage
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Technical Special Session 06
Applications of micro-/nanorobotic systems and
microfluidic channels
505B
08:00-10:00 Wednesday, 29 October
Organizer: Hongsoo Choi
Second @air: Jae Eun Jang

06-1  08:00-08:20

Magnetically Actuated Microrobot with
Open and Close Motion of a Container
for Particle Transportation Notes.
Seungmin Lee, Sangwon Kim, and Hongsoo Choi
Department of Robotics Engineering, Daegu Gyeongbuk Institute of Science &

Technology (DGIST), Daegu, Korea
DGIST-ETH Microrobot Research Center, DGIST, Daegu, Korea

AThemicrorobatan swim specific fluid environment in
human body, such as brain, vitneousuin eye,
and ureter for access to kidney.

Awe fabricataicrorobatsing D laser lithography by
aphotocurabpolymer.

AThemicrorobds manipulated for cell ;‘J'.‘)'_\/
ADrugdelivery without fixation. d L7 a' -

<Microrobdor cell and drug deliver —

06-2  08:20-08:40

Trajectory Planning and Control of Biomimetic
Helical Microrobots

Ali Ghanbari and Hongsoo Choi ND tES‘J

Department of Robotics Engineering, Daegu Gyeongbuk Institute of Science &
Technology (DGIST), Daegu, Korea
DGIST-ETH Microrobot Research Center, DGIST, Daegu, Korea

AThe micrnanorobatan be manipulated
inside the body fluids, such as cerebro
fluid, in the fluid surrounding the fetus,
vitreous humor.

AWe model the dynamics of the helical
microroband design a controller.

AThe controller is designed for the helic
microrobdo follow given trajectories.

ASpecial Session on Applications ofMaéinavobotic
Systems and microfluidic channels

linear velocity ( )

Frequency (Hz )

Linear velocifsequency graph —-
for helicahicrorobot

06-3  08:40-09:00

Optofluidic Devices for Solar Energy Collection
Sung-Yong Park

Department of Mechanical Engineering, National University of Singapore, ND I:ES#
Singapore
a ncidamt sunigh
N . N » . N

ADeveIopingan"-». : S —
collection system that enables to stt ¥ gamertic o cimmi
incoming sunlight without any mech

aids.

A Design optimiz

to improve performance of solar caf..... ..

A s ystem fabrica tAlstzr%rrr1]atic ﬂug}rgion&a{(nﬁcr%ﬂ

demonstration. solar energy collection system

A Potential applications:

1T Concentrated photovoltaic (

T Solar ther mal appl i c a-tteactom s : _
T Solar indoor Ilighting
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Technical Special Session 06
Applications of micro-/nanorobotic systems and
microfluidic channels
505B
08:00-10:00 Wednesday, 29 October
Organizer: Hongsoo Choi
Second Chair: Jae Eun Jang

06-4  09:00-09:20

Psychological Tactile Sensor Structure Using
ZnO Nano Wires

Notes.

Jae Eun Jang
Department of Information and Communication Engineering, Daegu Gyeongbuk
Institute of Science and Technology (DGIST), Daegu 711-873, Korea

AMost of touch sensorssimply detect
pressureor pressuralistributiomwithout
psychologicafeelings such as soft,
roughnessreverpain

AToproducartificiahsychologictdeling,
we triedto develogouchsensorarrays
and a signal processbasedon ZnO
piezoelectrimnowires

. . L . The schematic diagram of
A spect Seeson on Apcatins ol et sugpesemctesensonnie -
4 measuredlectricadata /
channels

06-5  09:20-09:40

The Dominant Factors of Designing Bifurcation
Microchannel for Uniform Reagent Distribution

M
Prof. Pin-Chuan Chen ND tES

Department of Mechanical Engineering
National Taiwan University of Science and Technology (NTUST)
Taipei, Taiwan

ADevelopment of a bifurcation microfluidic (g
to achieve uniform reagent distribution, a\ 8.
reagent distribution uniform2tg 3% with a E
standard deviation of 3.94%. I Y
Aunderstanding the behavior of a plug reag
which undergoes the plug reagent fission
process. H

i
AUnderstanding the influence of micro geor”
design to the reagent distribution performe -

06-6  09:40-10:00

Polymer Microfluidic Devices for Micron-scale
Target Cell Capture and Manipulation

Taehyun Park, Ph.D. ND tES#

School of Mechanical Engineering, Kyungnam University, Changwon, S. Korea

AA new designconceptfor a high flow rate cell
capturedevicewas introducedo overcomehe
limitation®f low flow rate targetcell capturein
currenBioMEMS technology

AComputationdiuid dynamicg CFD)simulatio
validateheprospectivdevicedimensionrthe
optimizatioof thedeviceperformance

AHighflowratedevicezapturethetargetellsandz
thebloodcellscouldfreelypassthrougtthe sid
channels

AA newprotocofor preparationf single/rareell
sz?lmplesvasmtroduced ) Capturing Target Cell Using

AviableMCF7 cellsweredeliveredat up to 750 Microfluidic Device
eL/mirandtheaverageecoveryatewas8®a .

ATheexactnumbenf viableCTCs(mearvalue= |
147) verifiedhecaptureefficiency
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Technical Special Session 07
Microwave to optical spectroscopy and
imaging at nanoscale
B106
14:00-16:00Wednesday, 29 October

Chair. Gilles Dambrine
Second ChairdeanFran@is Lampin

07-1  14:00-14:20

Near Field Microwave Microscopy for Nanoscale
Characterization, Imaging and Patterning of

Graphene Notes.

Tamara Monti, Andrea Di Donato, Davide Mencarelli, Giuseppe
Venanzoni, Antonio Morini, Marco Farina
Di p. di Ingegneria dell 6l nformazion
Ivan V. Vlassiouk, Alexander Tselev
Oak Ridge National Laboratory, Tennessee

ANear field Microwave Imaging and Charact
CVD graphene hexagons on copper substit-

AUse and concept of a broadbanddimain
microwave microscope introduced by ours:

Alnvestigation of patterning effects induced *
increasing the microwave power !

AProposal of a model explaining the mechai
underlying the patterning effects

07-2  14:20-14:40

Integration of a Scanning Microwave Microscope
and a Scanning Electron Microscope: Towards a
New Instrument to Imaging, Characterizing and ND tes*"
Manipulating at the Nanoscale
Olaf C. Haenssler

Department of Computing Science

University of Oldenburg, Germany
ADesign of a Scanning Microwave Micros ==
the vacuum chamber of a-BIBV
AFEMSimulation of the A&MiMicrowave | :
Probeholder in the Gatzge i
AHW and SW Integration based onsmpeoe

Nanoautomation Framework

Block diagram of the
SMMnSEM

07-3  14:40-15:00

Doped Silicon Nanocrystals Probed by Kelvin
Probe Microscopy : Single Active Dopant
Identification and Doped Semiconductor ND tES*-'

Junction Properties

Thierry Mdin and Lukasz Borowik
Institute of Electronics Microelectronics and Nanotechnology, CNRS, France
Thuat Nguyen-Tran and Pere Roca i Cabarrocas
Laboratoire de Physique des Interfaces et des Couches Minces, CNRS

AcCharacterization of single electrically active ‘
dopantsn individual silicoanocrystatsy I
Kelvin probe force microscopy

AModel for doped semicondnatarcrystal
junctions (depletion charge & depletion wit .

® g1

Alnterplay between surface states and doping
innanocrystals
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Technical Special Session 07
Microwave to optical spectroscopy and
imaging at nanoscale
B106
14:00-16:00 Wednesday, 29 October

Chair. Gilles Dambrine
Second ChairJeanFran@is Lampin

07-4  15:00-15:20

Mid-infrared Near-Field Nanoscopy of Organic and
Inorganic samples:
A valuable tool for the nanoscale

A. Pagies, G. Moreno, D. Ducatteau,
N. Clément, T. Akalin, J.-F. Lampin
Institute of Electronics, Microelectronics and Nanotechnology,
Université de Lille 1
A. Emplit, I. Huynen
Institute of Information, Communication Technologies, Electronics and
Applied Mathematics, Electrical Engineering,
Université Catholique de Louvain

Notes.

A Midinfrared nedieldnanoscopig a new technique that allows to
extract interestimjormatiorest thenanoscale

A After a short presentation of the technique, some electromagneti
simulations are showed and some examples of images obtained
different cases are presented.

07-5  15:20-15:40

Laser-combined STM for Probing Spin Dynamics

Hidemi Shigekawa ND teco

Faculty of pure and applied science, University of Tsukuba
Tennodai 1-1-1, Tsukuba, 305-8573, Japan

AThestudies of spin dynamics kdilmensional systems have grown in
rapidly developing and important area from fundamental and prag
of view. In this talk, we demonstrate the optigabper§TM (O M)
technique, which enablesaim@scalprobing of spin dynamics with t
temporal resolution corresponding to the optical pulse width in pri

AThrougthe observation of spin precession, analysis-Hdtarahas
become possible.

[1] Y. Terada, S. Yoshida, O. TakeuchishigekawadNat. Photonids
(2010) 869.

[2] S. YoshidaAzawaZ. Wang, RshimaY.Mera E. Matsuyama,

H.OigawaO. Takeuchi, andSHigekawaNaturdlanotechnlagy
DOI: 10.1038/NANO. 2014. 125.

07-6 15:40-16:00

Investigation of Interatomic Force under the Tip
of Microwave-AFM Probe ND tese

Yang Ju and Kazuma Hifumi
Department of Mechanical Science and Engineering
Nagoya University, Japan

AMcrowavatomic force microscop& M)
was demonstrated.

Alnteratomic force under the tipA&\Wiprob
was investigated.

AThe relationship between the interatomig 6
and the tipample distance was obtained for
different microwave signals. £

AThe identification of materials and the evatd@titim ron i sandotr astane fr
of electrical ch_aracterlstlcs in local area goguit of the fordistance curvd
becomes possible. of the Glass in average

tof the Pce drrdz uim)

ffe
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Technical Session 08
Nanometrology and nanocharacterization

C101x1

14:00-16:00Wednesday, 29 October
Chair: Le WangSecond Chair: lvan. A. Aleksandrov

08-1 14:00-14:20

Preparation of BaySigOgN,:Eu?* Phosphor and
Characterization of Their Luminescence Properties

LUO Dong, WANG Le, LI Yang-Hui, XU Guo-Tang, PAN Hua-
Yan, LIANG Pei, CHEN Ru-Biao, ZHANG Hong
Laboratory of Optoelectronic Materials and Devices,

College of Optics and Electronic Science and Technology, China Jiliang
University, Hangzhou 310018, China

ABluiskgreenBaSEQ,N,;E?* phosphorsveresynthesizelly twestepsynthesiprocessg
usingBaSiQasaprecursor
AThe samplesvereinvestigatetly X-ray diffractiofXRD)and fluorescencepectromet]
photomete(PL) respectivelyThe resultsof XRDillustratedhat twestep methodwasg
beneficiabimprovg@hase®fBaSEO,N, EL?* phosphaandobtairhighecrystallinity
AComparetheemissiospectruroftwostepprocess(themissiopeakat 498nm)withhigh
temperatursolidphasemethodtheemissiopeakat517nm)undetheexcitationf330nm|
anapparerglectrophoresi$theblueshiftwasexisted
ATheresultsf energyspectrunanalysislarifiedhattheelementsontenof twostepmetho
wascloserto the theoreticadtoichiometmatio,whichindicatedhattwosteppreparatioof]
BaSEQN,: EW?* phosphawasaneffectivevaytoreducehelatticedefects

Notes.

08-2  14:20-14:40

Design of a Dual-probe Profilometer

Chiao-Hua Cheng: and Chih-Hsien Linz
1Mechanical Engineering, National Chiao Tung University, Taiwan
2Force Precision Instrument Co. Taiwan
Shao-Kang Hung*

Mechanical Engineering, National Chiao Tung University, Taiwan

AUse two probe modules: main anc
secondary probe module.

AUse compensation method to dec
the unneeded distortion.

APossess low scanning error.

Notes.

08-3  14:40-15:00

Temperature Dependence of Photoluminescence
Kinetics of GaN/AIN Quantum Dots

I.A. Aleksandrov, V.G. Mansurov and K.S. Zhuravlev
Rzhanov Institute of Semiconductor Physics
Siberian Branch of Russian Academy of Sciences, Novosibirsk, Russia
ATemperature dependence ofdisodved
photoluminescencéaMAINquantum dots t
been investigated
APhotoluminescence kinetiGabAINquantun
dots is governedrbgiativeecombination in
quantum dots and weakly depends on ter e
APhotoluminescence intensBabAINquantur % e
_dots considerably decreases with tempera%.nv];perature dependence
increase of average lifetime in
AThis decrease has been attributedradiativé>aN/AIN QDs at different
recombination through deep centers in a wettflfifction energies
layer

Ta (18}
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Technical Session 08
Nanometrology and nanocharacterization

C1011

14.00-16:00Wednesday, 29 October
Chair: Le WangSecond Chair: Ivan. A. Aleksandrov

08-4  15:00-15:20

A PCB Type Aerosol Sensor for Measuring
Nanscale Aerosol Particles

Wenming Yang and Rong Zhu
Dept. Precision Instruments, Tsinghua University, China

AA PCBtypeaerosasensomwithsmalkizeand
simplestructurevasdeveloped anarging sege

AThe experimental tests verified the w esipiation tage

measurementsingheaerosasensar | . sensing sage

ATheionconcentratiqn'roducedbythecoronew\‘
dischargen the aerosolsensorwas about
10'Yn?® orderofmagnitude

ATheaerosokensorcan discriminatdifferent  schematic view of the aero
numberconcentraticend meandiametersf sensor
aerosolparticlesdistributedognormallyvith
themaximumaluentherangeof100368m

Notes.

08-5  15:20-15:40

Nanofiber Alignment During Electrospinning:
Effects of Collector Structures and Governing
Parameters
Yanli Gou, Canhua Liu, Tingping Lei, Fan Yang

Research Center for Smart Materials and Structures & Department of
Mechanical and Electrical Engineering, Huagiao University, Xiamen, China

AThe influence of collector structures and.seme.
key electrospinning parameters on fiber v
alignment by using static parallel substrate
collector

AAnalysis of the distribution of electric fi
between the tip ahe collector

AThe method to prepare aligned fibers

AApplication of aligned fibers:tissue engi

biomedicine,chemical sensors... Electrospun fibers aligned by replal
plate collector with parslietrates

Notes.

08-6 Poster 1

Design and Analysis of a 2-DOF Planar Nano-
positioner with Low Parasitic Rotation

Hung-Ruei Lin, Shao-Kang Hung*, and Chiao-Hua Cheng
Mechanical Engineering, National Chiao Tung University, Taiwan

Laser displacement sensors
= | % Piezo stack actuators

AA novel schematic design of a 2
DOF planar positioner.

ADynamic properties of the
positioner are tested.

===
|
ALow parasitic rotation is achieve
The result is 0.48 arc sec under |

stroke af5 Om. & ; f N
(oo [ Laser source |
B Al A X iy
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Technical Session 08
Nanometrology and nanocharacterization

C101x1

14:00-16:00Wednesday, 29 October
Chair: Le WangSecond Chair: lvan. A. Aleksandrov

08-7 Poster 2

Precise Multiple Wires Driven Manipulation
With Visual Image Measurement

Hisayuki Aoyama and Naoyuki Oko

Mechanical Engineering & Intelligent Systems,

University of Electro-Communications, Japan
Takashi Usuda

Metrology Management Center,
National Institute of Advanced Industrial Science &Technology, Japan
Nadine Le Fort Piat
FEMTO-ST/AS2M,
Ecole Nationale Superieure de Mecanique et des Microtechniques, France

A Inthisreportwe areproposinthedesigrandthe developmeraif
thesimplespatiamanipulataapabl®f controllinthepositionthe
rotationanglel and the inclinedangled of the microtool with
multiplparallelviresdrivermechanism
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Technical Session 09
ECROBOT
C102
14:00-16:00Wednesday, 29 October
Chair: Carsten Map|é&econd Chair: Yong Yue

09-1 14:00-14:20

The Processing Technology of the Colored Ti-6Al-4V
Alloy Surface by WEDM-HS and Hardness Analysis MNotes.

Jinkai Xu, KuiXia, Linshuai Zhang, Huadong Yu, Zhanjiang Yu
Changchun University of Science and Technology
College of Mechanical and Electric Engineering
Changchun, Jilin Province, China

AUsing highpeed WEDM, can achieve the g
different colors of titanium alloy surface. I

AThe colored surface after WHBMrocessing
has good stability.

AAfter processing of different color samples P kiiE PiFk  Brow
hardness are improved accordingly compai...é RS
with the matrix

Fig Displays four kinds of ac
colors of titanium alloy

09-2  14:20-14:40

Micro-lens Array Fabricated by Laser
Interference Lithography

Notes.

Ziang Zhang
CNM and JR3CN, Changchun University of Science and Technology, China
Changchun Observatory, National Astronomical Observatory, CAS, China
Zuobin Wang and Dapeng Wang
CNM and JR3CN, Changchun University of Science and Technology, China
JR3CN, University of Bedfordshire, United Kingdom

AMicrdens array fabricated by laser interference
lithographig proposed; \

AThe diameter of MLA can be modified by co
incident angle of LIL;

AThecurvature of MLA can be modified throu
control the post bake temperature and time i

exposure doze of LIL. SEM image of MLA on po
H . . otoresist
AThis method has advantage of large area fabrication.

09-3  14:40-15:00

Design of a Nanometer Five-dimension Adjusting

Frame Used for Star Simulation Facility
Qimeng Chen! and Guoyu Zhang 2 ND tES+'

10Optical Engineering Institute,Changchun University of Science and
Technology,China
2Jilin Engineering Research Center of Photoelectric Measurement &Control
Instruments China
Zhe Wang * Zhihai Wang *

Z adustment assembly

AAfivedimension adjusting frame with high re
and good stability is designed

AThe thredimension model of designed fram
given by applying CATIA software.

AExperimental tests indicatrahe® s  di s
resolution B5Snm anelngular resolutio®i& arc Ot coverng sty
second. Threedimension model

AcCalibration test shows that angular distance @utgigFssembled struc|
star simulation facility afe 2 nj
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Technical Session 09

ECROBOT
C102

14:00-16:00Wednesday, 29 October
Chair: Carsten Maple&econd ChairYong Yue

09-4  15:00-15:20

Application of Image Processing and
Recognition technology on The Automatic Test
Platform of Electronic Products

Yanhua Cheng, Jingli Lu, Sheng Cheng
Kunshan Industrial Technology Research Institute, China
Jianwei Zhang
TAMS, University of Hamburg, Germany

AThe location and extraction of the screen contour
AThe seed filling process w
ATesseradDCR character recognition
AThe seed filling process

ATemplate matching recognition H

ASound Test The screen area obtained by
AFuture research work edge detection

Notes.

09-5  15:20-15:40

Data-Information Retrieval Based Automated
Ontology Framework for Service Robots

Saranya Kanjaruek and Dayou Li
Institute for Research in Applicable Computing
University of Bedfordshire, United Kingdom

AA framework regarding automated ontology build’
without human involvement. 2

AThe Dynamic Semantics implemented the Obje /=
Finding scenario.

AThe Object Finding scenario aims at solving t
problem of dynamic ontology. :

AThe result will reveal the effective prediction
location of specific object.

Datalnformation Retrieval bg
Automated Ontology Frame|

Notes.

09-6  15:40-16:00

Kinematics Modeling for a Kinematic-Mechanics
Coupling Continuum Manipulator

Wenlong Yang Wei Dong and Zhijiang Du
State Key Laboratory of Robotics and System
Harbin Institute of Technology, Harbin, China, 150080

AThe mechanibssed forward kinematic model is
built to map the driven space, the joint sp~~75.22
the workspace.

AThe simplified geometric inverse kinemaf@igiF ¢
of the hypeedundant continuum manipulé g —
built baséddtdn ntghbe med trrovde

AExperimental results showed a good agreenyfgmatic drawing of the
with the proposed theoretical model. proposed continuum manipul
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Technical Session 10
Nanomaterials and applications

B208

14:00-16:00Wednesday, 29 October
Chair: Guy Le LaySecond Chair: Yutaka Wakayama

10-1  14:00-14:20

Multilevel Resonant Tunneling Through Multiple
Molecules in Si-based Tunneling Device

Y. Wakayama, H.-S. Seo, T. Chikyow and R. Hayakawa
International Center of Materials Nanoarchitectonics (WPI-MANA)
National Institute for Materials Science (NIMS), Japan

ADoubleunneling junction with molecules as N
intermediate electrodes were papered on Si sutiis
ACoulomb staircases were ascribed to resona[ﬁ
tunneling via molecolditals
AThreshold voltages were precisely controlled by w
changing molecular structures. .
AMultiple tunneling was achieved by mixing multibie

molecules in doubleneling junction. Cupe FuCuPe
Doublegunneling junction on
with molecular Coulomb islg

Notes.

10-2  14:20-14:40

EXAFS Study of Intermixing
in GaN/AIN Quantum Wells
K. Zhuravlev, I. Alexandrov?, T. Malin®, V. Mansurov?,
S. Trubina?, S. Erenburg?, L. Dobos?, B. Pecz3
1Rzhanov Institute of Semiconductor Physics SB of RAS, Novosibirsk, Russia
2Nikolaev Institute of Inorganic Chemistry, SB RAS, Novosibirsk, Russia
3nstitute for Technical Physics and Materials Science, HAS, Budapest,Hungary

ammonia MBE at different temperatsregeni =
studied by the EXAFS technique % u

"

AThe heterointerface intermixing leads to a .,
decrease in the Bhinteratomic distance and
GaGa coordination number in MQWs

A_The degree of intermixing linearly increases %vgﬁrﬁ:'jéfli?;f)T’gaK
increasing temperature, although one could gy(aeglfof MQWs and
an exponential growth GaN reference samples

3
RO

Notes.

10-3  14:40-15:00

Synthesis of Highly Graphitic Carbon Nano-
sphere by Simple Flame Synthesis on Cobalt-
Based Catalyst
lan Yi-yu Bu
Department of Microelectronic Engineering, National Kaohsiung Marine

University
Kaohsiung , 632, Taiwan , Republic of China

AcCarbomanesphere were synthesized on Co ot
glass substrate usingdost candle synthesis ple

AThe obtained carbmnesphere are highly :
graphitized i

AProduce solar cell with power conversion efl
~3.5%
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Technical Session 10
Nanomaterials and applications

B208

14:00-16:00Wednesday, 29 October
Chair: GuyLe Lay, Second Chair: Yutaka Wakayama

10-4  15:00-15:20

Silicene Phases on Ag(111)

Guy Le Lay
CNRS-PIIM, Aix-Marseille University, France
Seymur Cahangirov, Lede Xian, Angel Rubio
ETSF and Universidad del Pais Vasco, Spain

Asilicene: a 2D sheet of Si atoms arranged in:" "
buckled honeycomb lattice, first synthesized',-

Astrong interest as a potential alternative to

A Single layer silicene on Ag(111) surfaces: 2.
coinciding with 4x£B8X0LFR° 13.9 Ag(lll)
supercells

Asurface crystallography & DFT calculations:!
claimed @BxZXBR3C Ag(111) superstructure Epitaxial silicene sheet 0
cannot accommodate a true silicene sheet Ag(111)4x4

Notes.

10-5  15:20-15:40

Hybrid Metallic Nanostructures as Sensors
Based on Electrically Excited Plasmons

André Dathe, Mario Ziegler, Uwe Hibner, Ondrej Stranik,
Wolfgang Fritzsche
Leibniz Institute of Photonic Technologies (IPHT), Jena, Germany

AThinfilm metadxidesemiconductor (MIS) structures were fabricated
characterized topographically and electri~ais . Junction area

ALight emission by inelastic tunneling E
in the MIStructures was investigated

AEmission enhancement/alteration by ad
of nanostructures on the samples was st

AFiniteelement methods simulation of
this concept as sensor were done

crosssection SEM image of
the fabricated samples
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Technical Session 11
Graphene, nanowires, nanotubes and nanoparticles

405B

14:00-16:00Wednesday, 29 October
Chair: Kun QianSecond Chair: Jens Gobrecht

11-1  14:00-14:20

Dynamic and Static Mechanical Strength of Multi-
Walled Carbon Nanotubes Polycarbonate
Composites

Prashant Jindal
University Institute of Engineering & Technology (UIET), Panjab University
Navin Kumar
. . Indian Institute of Technology (IITg . .
AThis paper highlights significant enhanceéments in dynamic as well

mechanical properties of-ialléd Carbon Nanotub®&/CNT).

Awehave used the instruments Split Hopkinson Pressure Bar (SHP|
Nanandenter for the evaluation of dynamic and static mechanical
respectivelyThe experimental results on composites are also expre|
simple expressions and simple-strass

ARelationsthat give the numerical values at any given concentratior|
MWCNT in PC. These expressions carb&utesf to calculate results
various other compositions of MWCNTSs for both static and dynami|
mechanical strengtiictcan eventually assist in performing further
experiments. This work is useful in developing light weighinzaerjads
suitable for pressure and load absorbing applications.

Notes.

11-2 14:20-14:40

Continuous Corona Discharge Using Nanowires

Wenming Yang, Rong Zhu, Xianli Zong
Dept. Precision Instruments, Tsinghua University, China

AZnO nanowiresdirectly grow on micro B Lt
electrodesusing electridieldassisted wet
chemicahethod

Acontinuousoronadischargainderhundred
voltsisrealizedisingZznOnanowireasanode Exploded view of the dischal
tipsofamicradischarger using nanowires

ATheionconcentratidn the coronadischarge
exceedd (*¥n? orderofmagnitude

Photo of the steady bluish
luminescence when corona of
in the nanowire discharger

Notes.

11-3  14:40-15:00

Hydration Layers on CaF,(111) Trapped by
Mechanically Exfoliated Graphene

Tjeerd Bollmann
University of Twente, Inorganic Materials Science, MESA+ Institute for
Nanotechnology, The Netherlands

AcConfined hydration layers result from mechanical
exfoliation of graphene on a hydrophilic
substrate.

Awe demonstrate the decay and ripening
first persistent hydration layer #yFNtGand
KPFM.

ACreated nanoblisters form a conceptual b:
a graphenkased nanosystem.

AThe determined adhesion energy is important to
evaluate the feasibility of transferring graphene.
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Technical Session 11
Graphene, nanowires, nanotubes and nanoparticles
405B
14:00-16:00Wednesday, 29 October
Chair: Kun QianSecond Chair: Jens Gobrecht

11-4  15:00-15:20

Janus Graphene Hybrids: 2D Monodispersed
Gold Nanoarrays on Graphene with Controlled
Structure and High Stability ND I:ES#

Yaling Li2, Jingjing WanP, Ying WangP, Jiao Wu?, Baohong Liu*?,

Xiaojing Zhang?¢, Kun Qian*a
aSchool of Biomedical Engineering, SJTU, China; "Department
of Chemistry and Institute of Biomedical Science, FDU, China;
°The University of Texas at Austin, USA.

A2D Janus gold NPs/graphene hidbittsated 1 °
in seconds and solvess. POSS =S b
AVery small size of gold NPs (down to 1.1 nm). : °

ANPs size, morphology and area density. S @
controllable by varying sputtering current, time
and angle, respectively.

AUltrahigh gold carriage and desirable thermal
stability achieved.

11-5  15:20-15:40

Ultra-dense Silicon Nanowires Using Extreme
Ultraviolet Interference Lithography

Daniel Fan, Hans Sigg, Jens Gobrecht and Yasin Ekinci
Paul Scherrer Institut, Switzerland
Ralph Spolenak
Department of Materials, ETH Zurich, Switzerland

Notes.

APatterning of ulttanse, largerea lines down to
nm halpitch by extreme ultraviolet (EUV)
interference lithography.

Alnorganiphotoresistsased on Hj@nd SiQused.

APattern transfer into silicon using plasma etcl

A14 nm haffitch silicomanowirewith 1:1 aspect
ratio and square cresstional profile was achi

11-6  15:40-16:00

Functional Magnetic Nanoparticles for
Circulating Tumor Cells Screening in Integrated

Microfluidic System Notes.

Jiao Wul, Yaling Lit, Ting Shen?, Kun Qian'*, Xiaojing Zhang® 3*
1School of Biomedical Engineering, Shanghai Jiao Tong University, China;
2NanoLite Systems, TX, USA; 3The University of Texas at Austin, USA.

A3 functional magnetic nanoparticles (NPs) 5
designed to capture CTCs.

AOptimized surface chemistry and structure; "] - g i
parameters. =

ACTG captured in whole blood through p
integrated microfluidic systems. . m I

AComparable performance against commerci: -
NPs.
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Technical Special Session 12
Femtosecond laser nanofabrication
505B
14:00-16:00Wednesday, 29 October
Organizer: HongBo Sun
Second Chair: VWgantas Mizeikis

12-1  14:00-14:20

Nanomaterials/polymer Composite 3D
Nanofabrication Through Two-photon

Lithography Notes.

Satoru Shoji
Department of Engineering Science,
The University of Electro-Communications, Japan

AOur recentprogresson developmeruf
singlewall carbon nanotubdpolymer I
nanocomposit8D micratanostructures
bymeanoftwephotonithographyillbe
presented

AWesucceedeih controllinghealignment
ofcarbomanotubeis polymestructures

AwWewillalsoshowmicratanostructuresf

plasmonic metal nanoparticlgslymer
composites

|

12-2  14:20-14:40

Fabrication of Structural Color Materials by
Femtosecond Direct Laser Write Technique

Notes.

Vygantas Mizeikis
Research Institute of Electronics, Shizuoka University, Japan

Astructural color in dielectrics is a coloratio

which arises due to light scattering on =2
nanoscalperiodic structure rather than Iigh’i"
emission or absorption

A3D photonic crystals exhibiting controllabl E—E—E—D
structural color phenomenon were fabrica ===
Direct Laser Write (DLW) technique in Top left: principle of direct la
photoresist write technique, top right: SH

APhysical origin and potential applications {§t29€ of 3D woodpile photo

. . crystal in photoresist, botton
structratolor in the fabricated structures iillica| microscopy images r [
be discussed controllable structural colour|

12-3  14:40-15:00

Magnetic Helical Micromachines: Fabrication by
Two-Photon Polymerization & Biomanipulation ND tES
+
Li Zhang
Department of Mechanical and Automation Engineering, The Chinese
University of Hong Kong, Hong Kong SAR, China

AHelical micromachines, mimicking swimming
of E. colbacteria, are fabricated bytwton
polymerization with various photocurable ms

AHigh swimming velocity, up to ~15 body lenguio peir <192
second, was obtained using a rotating magnetici

AThe functionalized helical micromachines are
of performing micromanipulation atcsithd¢geel.

AThis is collaborative work with Prof. B. Nelsor##s

Ch. Hierold, Prof. M. ZeWlig and Prof. J. V6 r§%

&
. . micromachines. (Totori
from ETH Zurich, Switzerland. al, Adv. Mater2012)

AR AN
A VA VAR A VWY
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Technical Special Session 12
Femtosecond laser nanofabrication
505B
14:00-16:00Wednesday, 29 October
Organizer: HongBo Sun
Second Chair: VWgantas Mizeikis

12-4  15:00-15:20

Direct laser writing of metallic nanostructures by
femtosecond laser assisted photoreduction N
otes.

Atsushi Ono, Seiya Toriyama, and Vygantas Mizeikis
Research Institute of Electronics, Shizuoka University, Japan

AThe metallic nanostructures exhibit unique
plasmonic resonance have been applied for
surface enhanced Raman scattering, sensitivity
improvement, and fluorescence enhancement.
AMetallic nanostructures such as nanodots ar==* i Y
grating are fabricated bypfeadon femtsecond 4
laser induced photoreduction in radapied -
polymer. o
AThe possible app!ications o_f fabricated mefaeff‘lﬁ‘f;‘;ﬁi"cnfa'ﬁjg;{g er'rcg" o
nanostructures will also be introduced. |

12-5  15:20-15:40

Fabrication of movable 3D microstructures

in glass ND tES*—'

Shigeki Matsuo
Department of Mechanical Engineering, Shibaura Institute of Technology, Japan
(until March 2014: Department of Optical Science and Technology,
The University of Tokushima, Japan)
AFemtosecond lasessisted etching was B
developed for fabricating movable 3D
microstructures in glass substrates.

i) space-selective
modification by
focused femtosecond
laser pulses

AThusfabricated microstructures were trapp A
and rotated by a rmmtact technique of ]
optical tweezers. 1) wet etching
-

AThis is a new strategy for fabricating an
manipulating micro 3D structures. jijy arbitary 3D micro-
AApplication fields include rrotaanalysis moable strich .

sy st eTA8y andpesfluidic devices. Process of femtosecond
lasefassisted etching

12-6  15:40-16:00

Femtosecond laser direct writing of highly
functional Lab-on-a-Chip systems

Notes.

Yan He and Yong-Lai Zhang
State Key Laboratory on Integrated Optoelectronics, Jilin University, China

AFemtosecond laser direct writing techniq
been used for chip functionalization.

AFunctional components includingmikeng
micreheater, miciieves, catalysts and SE
substrates have been integrated.

AFemtosecond laserabip nanofabrication
allows flexible and designable integratior

AThe present works are supported by Pret. . ... .:,
Schematic illustration for tH

Bo Sun. o -
functionalization of LoC systf =

54



Technical Session 13
Precision engineering

B106

08:00-10:00Thursday, 30 October
Chair: DaeGab GweonSecond Chair: Qingsong Xu

13-1  08:00-08:20

Design of Extendable Tool Path Generation

Software for 3D Printing
Jie Liu, Yanbin Fan and Qinghua Lu
School of Mechanical & Electric Engineering, Foshan University, China
Yonggiang Yang
School of Mechanical & Automotive Engineering, South China University of
Technology, China
AToolPathGeneratiois oneof theimportanstepsin 3D
printing (3DP) processes An extendabletool path
generatiosoftwards designediimedat supportingll
3DPprocesseis thispaper
AAtfirstanextendablarchitecturie createdasecbnthe
principlef toolpathgeneratinghichall 3DP processe;—
shouldollow ok
AThentheGraphicalserinterfac§GUI)s designeabith)
a VisualStudidike styleand OpenGilis usedto display; -
slicindayersandtoolpathsnboth2D and3D.
AAt last, the paralletomputings introducedo savethe
enerationtime Experimentresult shows that, the :
gresentedsoftwarevs?orksfasterthan the commercial Extendable tool path g‘eneratlo
softwar€Tools softwaréor 3D printing

Notes.

13-2  08:20-08:40

Structural Tuning of Nanogaps
Using Field-Emission-Induced Electromigration
with Bipolar Biasing
Mamiko Yagi, Mitsuki Ito, and Jun-ichi Shirakashi
Department of Electrical and Electronic Engineering,
Tokyo University of Agriculture & Technology, Japan
- f i i
AA New Approach for Fabrication of Nan%fg%e:%ag[:;q ‘}L‘;.’Si‘i“ovoai':)"
AElectromigration method induced by a fi
emission current with alternately reversi
polarities was used.
ASeparation of gap became narrower fro
approximately 95 nm to less than a few gl
AAlternately biased activation is suitable 0 )
formation of ultrasmall nanostructures 2 M images of nanogaps (a)
. efore and (b) after activation
interest. by a current source with
alternately reversing polarities

Notes.

13-3  08:40-09:00

Design of a New Compliant XY Micro-positioning
Stage Based on Roberts Mechanism

Sicong Wan and Qingsong Xu
Department of Electromechanical Engineering
University of Macau
Macao, China
AA new type of flexible pakatiematic XY micro
positioning stage based on Roberts mechan
been proposed ¢
AAnalytical modeling and FEA simulation are i
conducted to evaluate the static and dynami
performances
AResults show that the stage exhibits a stroke
than 14 mm in each axis and possesses ac /
less than 0.1%
AA prototype is fabricated for further investiga
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Technical Session 13
Precision engineering

B106

08:00-10:00Thursday, 30 October
Chair: DaeGab GweonSecond Chair: Qingsong Xu

13-4 09:00-09:20

Fuzzy Control of Piezoelectric Actuator with
Inverse Compensation

Zigiang Chi and Qingsong Xu
Department of Electromechanical Engineering
University of Macau
Macao, China
AA new fuzzy PID controller is designed to realize a fuzzy feedback
system of the piezoelectric actuator withbaserséeedforward
compensation
AThe classical Preisach model is employed to describe the hystere
characteristic of piezoelectric actuator, and then an inverse Preisg
constructed to compensates for the hysteresis effect
Asimulation investigations show that fuzzy PID control achieves sig
improvements in terms of response time, overshoot, -stateteadyal
compared with traditional PID control

Notes.

13-5  09:20-09:40

Quality Factor and Resonant Frequency
Measurement by ARMA Process Identification of
Randomly Excited MEMS/NEMS Cantilever

Grzegorz J- Fwiak, Dani el Ko p
Teodor Gotszalk
Faculty of Microsystems Electronics and Photonics, WRUT, Poland
Piotr Grabiec
Institute of Electron Technology, Poland
ADampedharmonioscillatofDHO)s a modebf many
differentibratin/lEMS/NEM&vices

ADHOexcitedya stochastisignamaybemodeledsa
digitaARM#Aprocess ( Nanometrology

Aonlyfewvaluesof autocorrelatidanctiormaybe used —
tocalculattheARMAprocesparameters IT[

ALowcomplexitpf the estimatioprocedurmakesheh Q ==

proposed solution ideal choice for real time
measurementéqualitfactomndresonarfrequency

Notes.

13-6  09:40-10:00

Simulations of Centrifugal Microfluidic Droplet
Formation Using Two-phase Level Set Method
G.Tang, J.Jin, Q.Chen, S.Di and R.Du

Precesion engineering research center
Guangzhou institute of advanced technology, CAS, China

AFlow rate and droplet breakup on a rotating disc were
calculated by COMSOL Multiphysics 4.4.
AThe effect of rotation frequency and channel *
geometry were investigated. § 'I'-
AThe size and mutual spacing of generated d inee
were derived. P 9o i” -}_ \
AThe results show that centrifugal microfluidics, s Gective dlém;;er an

viable platform for producing highly monodispgysie: spacing at differe
emulsion. rotation frequency
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Technical Session 13
Precision engineering

B106

08:00-10:00Thursday, 30 October
Chair: DaeGab GweonSecond Chair: Qingsong Xu

13-7 Poster 1

Multi-channel confocal laser scanning microscopy

J. Ryu, H. Kim, D.R. Lee and D.G. Gweon
Dep. of Mechanical Engineering, KAIST, Republic of Korea
J.B. Kim, J.W. Song and J.W. Kim
Cardiovascular center, Korea University Guro Hospital, Republic of Korea
H. Yoo
Dep. of Biomedical Engineering, Hanyang University, Rebulic of Korea

AConfocal laser scanning microscopy is an optical imaging
technique with high lateral/axial resolution.

AWe designed optimized confocal microscope system to detect
reflection/fluorescence signals from multiple light sources.

AAcquisition of images representing appearaneayeteitith
reflectivity and fluorescéaloeled molecules is possible.

Notes.

13-8 Poster 2

Optimal design of voice coil motor of afine
stage of dual-servo stage

MyeongHyeon Kim, Jaehun Jeong, Dongryung Lee
and DaeGab Gweon
Dept. Of Mechanical Engineering, KAIST, Republic of Korea

ADualservo stage was developed in order to
overcome weakness of ssgyleo stage. Generally,
duaiservo stage was composed of fine stage and
coarse stage.

AThispaper introduces design of actuator of fine stage.
Fine stage has voice coil motor for actuator. Two
different types of actuators for control 6 degrees of
freedom. Each actuator was proposed and optimized.
Designed actuators were evaluated and verified by
FEM simulation.
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Technical Special Session 14
Microsystems for biological and medical applications
C101+1
08:00-10:00Thursday, 30 October

Organizer: Chadin Cheng
Second Chair: Hsu Chédgai

14-1  08:00-08:20

Magnetic control and nanoscale self-assembly
of low Reynolds Number swimmers

Notes.

U Kei Cheang and Min Jun Kim
Dept. of Mechanical Engineering & Mechanics, Drexel University, USA

AMicreandnanoscaleobotic swimmers can
potentially enhance our ability to perform minimalh- -
invasive surgery.

AUsing selissembly of nanoparticles, 1aitdo
nanoswimmecan be fabricated.

AThe flexible bodies of the swimmers can pro
through low Reynolds number environments

Aswimmers can be controlled using rotating magnetic

fields, achieving manipulation at very small sE&igsory of a seisemble
swimmer spelling out D
representing Drexel Univd

14-2  08:20-08:40

Paper-based ELISA for the Detection of Autoimmune
Antibodies in Body Fluid: Bullous Pemphigoid

Chao-Kai Hsu, Hsin-Yu Huang ND I:ES‘J

Department of Dermatology, National Cheng Kung University, Taiwan

Chao-Min Cheng
Institute of Nanoengineering and Microsystems, National Tsing Hua University, Taiwan

ABulloupemphigoi@P), a common autoimmune
blistering disease, is noted for its high mortalitv
ANoncollagenous16A domain (NC16A) is |, .., .. |9~
as the major pathogenic epitope of BP. R
APapeibased ELISA provides a portable, e
inexpensive, and simple diagnostic tool t =" g
antiNC16A autoantibodies in the serum ¢
fluid of BP patients Z

Wax-prnted paper NC18A anigens

Anal Chem. 201 4

14-3  08:40-09:00

High throughput and high sensitivity parallel
fluorescence detection

Yu-Jui Fan, and Horn-Jiunn Sheen ND tES'J

Institute of Applied Mechanics, National Taiwan University, Taiwan
Pei-Yu Chiou

Mechanical Engineering, University of California Los Angeles, USA

AWe have developed a high throughput, multico’
cell detector using parallel microfluidic channel "=
integrating with microball lens array. L me

A3D microfluidic technique and cascaded microi . - ;hanneb‘
channel design solved the routing and parallel =
focusing problem.

. ... A microball lens array inte
APDMS embedded microball lens array with el microfiuidic channd
N.A. provides high fluorescence light collectigéveloped for high throug
ability. parallel, multicolor fluores

labeled cell detection
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Technical Special Session 14
Microsystems for biological and medical applications
C10%1
08:00-10:00Thursday, 30 October

Organizer: ChaaéMin Cheng
Second Chair: Hsu Chédtai

14-4  09:00-09:20

Photo-responsive Nanoplatforms

for Cancer Therapy ND tes.

Huan-Pu Yeh and Yu-Fen Huang*
Department of Biomedical Engineering and Environmental Sciences,
National Tsing Hua University, Taiwan,

A Photosensitizers, rose bengal (RB) were successfully encapsulat
nanocomplex of chitosan, polyvinyl alcohol and polyethylenimine
prepared with an emulsion method.

A This multipolymeric nanocomplex displayed high water dispersibi
the cationic groups of PEI were effective for RB loading through
electrostatic interaction.

A Triggered release of the loading payloads also occurred simultan
during the photodynamic reaction.

A The improvement of photodysssimiglated triggered release holds
great promise in precise control of drug and gene delivery

14-5  09:20-09:40

PEDOT:PSS coated Gold Nanopillar
Microelectrodes for Neural Interfaces
Christoph Nick and Christiane Thielemann ND tES*"

BioMEMS Lab, University of Applied Sciences Aschaffenburg, Germany

Helmut F. Schlaak
Institute of Electromechanical Design, Darmstadt University of Technology,
Germany

AThe fabrication of microelectrodes with high
ratio goldanopillarsoated with PEDOT is S
presented
APEDOT coatéthnopillalectrodes show reduc ., PR
impedance over the entire studied frequenqxjﬁggg%e‘“;gggtra of a pla
Almpedance at 1 kHz is up to 350 times smgdlerlectrode, a PEDOT co

compared to planar gold electrodes gf|>|d eledCtmdgv a mop::la
- . . electrode and a goahopillar|
AThe capacity is more than 1000 times high€lidBode coated with PED

comparison to the planar reference

14-6 09:40-10:00

Micro/Nano Manipulation Enabled Cancer Cell
Detection, Separation and Investigation for

Personalized Medicine Notes.
Lianging Liu, Mi Li, Wenfeng Liang, Na Liu
State Key Lab of Robotics, Shenyang Institute of Automation,
Chinese Academy of Sciences, China.
AThecurrenthallengéorcancetargetedherapys
theclinicatesponses variougordifferenpeople

ABasednNanorobothebindindorcebetweerthe " i
wrﬁh

antigerandantibodganbe measuredhedensit
ofantigerinlivingcellcanbequantified

AThe technologyof Optical Induced Electrica
Tweezers developethatcanbe usedforlabeli
freecellseparation

AThedynamienotioris differentorcells whichcan
beusedasa biemarketoidentifghecellswithout
anyfluorescendabeling

Antigen density
measurement in cancy
cell surface
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Technical Special Session 15
Probe induced dielectrophoresis for 3D manipulation of
nanoparticles based on AFM
C102
08:00-10:00Thursday, 30 October
Organizer: Lianging Liu
Second Chair: Yajing Shen

15-1  08:00-08:20

Facile Hydrothermal Synthesis of ZnO/Co304
Heterogeneous Nanostructures and its Electric

Property Naotes.
Fanan Wei and Lianging Liu
Shenyang Institute of Automation, Chinese Academy of Sciences, China
Minlin Jiang
Department of Electrical and Computer Engineering, University of Pittsburgh,
Pittsburgh, United States

AZnO/CgD, heterojunction nanostructures are @ ®
prepared through solution process

ABoth planar ZnO and nanowire structure Znc ’ w
adopted to synthesize the heterogeneous structures

AUsing conductive AFM, we characterized thé Iocal
curve of single ZnO,structure

APhotovoltaic effect is observed froiv tuevies.

While, the extremely high open circuit voltage is st IR
to be explained.

15-2  08:20-08:40

Three-Dimensional Atomic Force Microscopy
Imaging

Notes.

Hui Xiel, Feng Yang!, Danish Hussain® and Lining Sun?:2
1 The State Key Lab of Robotics and Systems, Harbin Institute of technology,
China
2 Robotics and Microsystems Center, Soochow University, China

AAthreedimensional imaging atomic forc8,, (=g, s

microscop@DAFyhas been developed . T\
AThe3DAFMonsists of two independent

DOFscanners to drive the prob¢Zon

planewhile the sampleX¥plane
Aunlike the singigis feedback control of the

conventional AFM, the probe in the SDAFM g ©

is driven in demtis movement makes it

possible to profile thd@aensional surface \
of the micro and nanostructures

Lt

15-3  08:40-09:00

Controllable Gel Patterning based on Double
Layer Electrodes ND tES
Wenfeng WAN and Yajing SHEN +
Mechanical and Biomedical Engineering Department, City University of Hong
Kong, Hong Kong, China
Wanfeng SHANG

Mechani cal Engineering Department |
Technology, Xidan, China

AA 3D gel patterning method was reported
based on electrodeposition. |

AThe patterned electrodes was designed
based on plain paper in our daily life.

AGel with different shapes, including e

triangle, rectangle and circle pattern, wereD Gel generation based on
demonstrated. patterned electrodes
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Technical Special Session 15
Probe induced dielectrophoresis for 3D manipulation of
nanoparticles based on AFM
C102
08:00-10:00Thursday, 30 October
Organizer: Lianging Liu
Second Chair: Yajing Shen

15-4  09:00-09:20

A Bi-direction Asymmetric Scanning Method

Notes.

Yinan Wu, Yongchun Fang and Xiao Ren
Institute of Robotics and Automatic Information System, Nankai University,
China

AThispaper proposes a nowvireiction asymmetric scanning method
specifically designed for AFM;

ATheproposed scanning method fuses forward and opposite proces
successfully to distribute scanning time reasonably;

ATheproposed scanning method reduces scanning time vastly and
acquires highequality imaging of samples.

15-5  09:20-09:40

AFM Tip-Induced Dielectrophoresis for 3D
Manipulation of Nanoparticles

Peilin Zhou'?, Haibo Yu?", Peitian Cong?, Peng Li?, Fanan Wei?, ND I:ES:IJ

Lianging Liu2*
1 School of Mechanical Engineering, Shenyang Ligong University, Shenyang

110159, China

2 State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese

Academy of Sciences, Shenyang 110016, China
*Corresponding-author: yuhaibo@sia.cn; Igliu@sia.cn

AWe report a simple and novel method
tipinduced DEP for 3D manipulation of
nanoparticles, by integrating AFM with
techniques.

ACompared with traditional DEP method, igure 1. Schematic of ARM
designed electrodes are not required, thégycgg DEP for 3D manipuly
tipinduced DEMRethods more flexible.

)

S

15-6  09:40-10:00

Alginate Gel Electro-deposition for Cell Writing N
otes.

Jun He, Zhan Yang, Tao Chen, Haibo Huang and Lining Sun
Jiangsu Provincial Key Labratory of Advanced Robotics, Soochow University,

China
Awepresented electro deposition of calcium aff
for cell writing directly 1 B

AThecalcium alginate is generated on the surf:
anode, which is immersed in mixed solution @
sodium alginate and CaCO3 powder, when c;
with electricity. f

AWe mixed yeast cells in the sodium alginate s
(1%) with suspended CaCO3 particles (0.5%2%

observe the growth situation of yeast cells. Yeast Cell writing with Alg|
Gel Electrdeposition

X
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Technical Session 16
Nanophotonics and photonic crystals

B208

08:00-10:00Thursday, 30 October
Chair:Jingquan LinSecond ChaitHairong Wang

16-1  08:00-08:20

The Fabrication of a Multi-Spectral Lens Array
and Its Application in Assisting Color Blindness

Jian Jin, Si Di, Peng Liu, Guanrong Tang, Xianshuai Chen, Ruxu Du
Precision Engineering Research Center, Guangzhou Institute of Advanced
Technology, CAS, China

AThefabricatioprocess @fhovemultispectral ler
is introduced briefly
ABased on the maliectral lens, a msjitectral V4
imaging system is setup
Almaging results indicate tieatystemanreveal
the hiddepatterns .
Al t 6s tpassisting ¢olordlindriesshis mulfl E
spectral imaging system D
The sample of msfiectral lens
anditsimaging results

Notes.

16-2  08:20-08:40

A Novel Simple 3D SU8 Prism-SOIl Waveguide
Interface for Light Coupling Improvement
Minh-Hang Nguyen, Tuan-Hung Nguyen
Center for Microelectronic and Information Technology, NACENTECH, Vietham
Hai-Binh Nguyen
Institute of Materials Science, VAST, Vietnam
Fan-Gang Tseng, Jain-Ren Lai
Department of Engineering and System Science, NTHU, Taiwan R.O.C.
Ming-Chang Lee, Kai-Ning Ku
Department of Electrical Engineering, NTHU, Taiwan R.O.C.

AA simple3D SUB prismaSOlwaveguidenterface

forreducedouplingpssto 10%is presented
AAttheinterfaceSWB p r i Bweligeoverlays

SOlw a v e gtip,B@Xs Baglyetched
ATransmissiafficiencis 70%fora systenoftwo

smakangleSWB-prismanda SOiwaveguide
ATheinterfacean be easilyfabricatedvithlarge *

tolerancepto5u m

Notes.

16-3  08:40-09:00

Reflectivity Measurement Method for
Nano-scale Anti-reflection Periodic Structures

Jin Zhang, Sanlong Wang, Shilei Jiang, Guobin Sun
Shaanxi Province Key Lab of Thin Films Technology and Optical Test,
Xi 6an Technol ogical Universi
Zuobin Wang
CNM & IJRCNB Centers,
Changchun University of Science and Technology, Changchun, China

AThe relationship between the reflectivity ar
parameters of argflection structures |
AThe method to measure the reflectivity of t |
antireflection structures = |
AThe experimental setup to test the reflectivi

» oL
: *igure. The relationship
nanescale gratings between the reflectivity an

the etched depth
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Technical Session 16
Nanophotonics and photonic crystals

B208

08:00-10:00Thursday, 30 October
Chair:Jingquan Lin Second Chaitdairong Wang

16-4  09:00-09:20

Fast Predicting Statistical Subsurface Damage
Parameters of the K9 Sample

Hairong Wang * , Hongfeng Chen, Lihui Xiao,
Bike Zhang, Zhuangde Jiang
State Key Laboratory for Manufacturing Systems Engineering
Mechanical Engineering, Xidan J

A This paper proposefast methobased on
HF etching experiment and image processing te=-
calculate set of parametets characterize
the subsurface damagh®i9 sample ™ | v

AThese parameters of micro cracks (length, | %= |
depth, density, angle )are important for
optimizing the processing technolagy
order to reduce subsurface damage and-ta- =
improve the mechanical and optical prop@t@étion of subsurface danl
high precision optical component.

Notes.

16-5  09:20-09:40

Application of Fourier Transform Imaging
Spectroscopy for LSPR-sensing

David Zopf, Ondrej Stranik, André Dathe, Jacqueline Jatschka,
Wolfgang Fritzsche
Nanobiophotonics, Leibniz-Institute of Photonic Technologies, Jena, Germany
Fourier transform imaging
AA Fourier transform imaging spectrometer was Bpdttrometer.
up and calibrated
AThe spectra of immobilized spherical gold
nanoparticles were measured
AThe obtained spectra were compared with th
measured with mispectroscopy
APolyelectrolyte layers were deposited on the
nanoparticles as a biological test system

-2 .

Calculated RGB color image of]
nanoparticles immobilized on a d

Notes.

16-6  09:40-10:00

Femtosecond Laser Direct Writing of 3D Photonic
Crystals with Stop Gaps in the Visible Regime

Quan Sun, Takaya Tokiwa, Kosei Ueno, and Hiroaki Misawa
Research Institute for Electronic Science, Hokkaido University, Japan

AFreestanding geometry in direct laser writing
enables uniform shrinkage of the photo  £»
polymerized structures %":i:

APostthermal annealing induces additional % 3,
shrinkage ix

ACombination of the freestanding geometr £ .

o5 o5 o7 oe
posithermal annealing gives huge but ust st o
shrinkage A stop band centered
. . at 650 nm can be
AAchieve _stop gaps of_the fzi_brlpatgd photon@early observed from
crystals in visible regime utitte#sfrinkage  both transmission and
positively reflection spectra
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Technical Session 16
Nanophotonics and photonic crystals

B208

08:00-10:00Thursday, 30 October
Chair:Jingquan Lin Second Chaitdairong Wang

16-7 Poster

Design of Single-polarization Single-mode
Splitter based on Liquid Filling Dual-core
Photonic Crystal Fiber

Wen Liu, Ye Cao, and Zhengrong Tong
Key Laboratory of Film Electronics and Communication Devices, Tianjin
University of Technology, Tianjin, China

A PCF introduction
A SPSM PCF splitter
In 2011 a singlepolarizationwavelengt
splittehasbeerproposed
In 2012 orthogonainglepolarizatiosingle
corePCFsplittehasbeerdesigned
In 2014 a polarizatiosplitterwith single
polarizebasednellipticaholecorecircular
holeholeyfibershasbeendesigned
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Technical Special Session 17
Design and fabrication of micronano mechanisms
devices/micronano mechanism design and control
405B
08:00-10:00Thursday, 30 October
Organizer: Yanling Tian
Second Chair: Xianping Liu

17-1  08:00-08:20

Modified Rate-dependent Hysteresis Modeling
of Piezoelectric Actuator

Notes.

Zhiyong Guo and Yanling Tian
Key Laboratory of Mechanism Theory and Equipment Design of Ministry of
Education, Tianjin University, China
Houjun Qi
Tianjin Key Laboratory of High Cutting and Precision Machining,
Tianjin University of Technology and Education, China

AA modified ratkependent hysteresis model for
the piezoelectric is proposed; 2’
AThe modified model improves the modéh
precision more efficiently; gor—4—
AThe modified model has a shorter resp6n<
time in same parameter number; ft
AThe modified model perfectly predicts th&he comparison of response t -
output of piezoelectric.

17-2  08:20-08:40

Ultrasonic assisted imprint for microfluidic chips N
. . ' . ) . +
Liangyu Cui, Yanling Tian, Dawei Zhang and Chenjuan Yang D tES
School of Mech. Eng., Tianjin University, P. R. China
Houjun Qi
School of Mech. Eng., Tianjin University of Tech. and Edu., P. R. China

AUltrasonic assistant imprint is a fast
and low cost replication technology.

AConductor path belows G8an be
realized on thin polymer foil

ACondu_ctor pa_th_s can be |ntegra_ted Fine conductor path on polyn
onto micro fluidic chips as sensing foil based on ultrasonic assisi
elements imprint technology

17-3  08:40-09:00

Modularized Design and Development of a
Piezo-Actuated Translational Manipulator

Notes.

Yanding Qin and Xin Zhao
Institute of Robotics and Automatic Information System, Nankai Univ., China
Bijan Shirinzadeh
Department of Mechanical and Aerospace Eng., Monash Univ., Australia

AA modularized design methodology feaqpiezted
micro/nano manipulators is proposed;

AThe 1DOF module allows two installation position
for the piezoelectric actuator;

AMultiple-DOF modules can be combined in di
patterns to satisfy different requirements;

AThis design methodology is easy to follow an
the users more freedom in building and modifyirg

their own manipulators. - )
Modularization of a piezo

actuated manipulator

65



Technical Special Session 17
Design and fabrication of micronano mechanisms
devices/micronano mechanism design and control
405B
08:00-10:00Thursday, 30 October
Organizer: Yanling Tian
Second Chair: Xianping Liu

17-4  09:00-09:20

Mathematical Modelling of a Droplet Sitting on
Superhydrophobic Surface with Hertz Model
Xinyao Zhu, Xianping Liu ND I:ES;J
School of Engineering, University of Warwick
Yanling Tian
School of Mechanical Engineering, Tianjin University

A In this paper, Hertz contact model is applied to predict the contad|
water droplet sitting on hydrophobic surfac®! trlike madél,ithe 6
volume of the water droplet is treated invariant before and after
the surface.

A The copper sheets treated with the silver nitraetadetanethiol
solutions are utilized astiperhydrophobiafaces, which have a co
angel 145 . The volume of the water droplets changes to obtain t}
different contact areas and radius.

ABased on the experimental tes
obtained by least square fitting method. It is demonstrated that {
established mathematical model is in good agreement with expe| -
for thesuperhydrophobigrfaces.

17-5  09:20-09:40

A Structure to Reduce the Mechanism Stiffness
for Force Measurement and Reproduction

Yelong Zheng and Le Song
PMTI, Tianjin University, China
Hongguang Liu
Tianjin Institute of Metrological Supervision and Testing

Notes.

AForcefrom108 Nto 104 N canbetracedo
S| basedon the principleof electrostat
force

A A pair of coaxialcylindricatapacitorss
usedogeneratelectrostatforce

AElectricatompensatianethods usedto
reducethe mechanisrstiffnessand thus
meet the sensitive range of force
measurement

17-6 09:40-10:00

Radial Position Deviation Measurement for
Inductive Micro-motor

Notes.

Chih-Che Lin and Nan-Chyuan Tsai*
Department of Mechanical Engineering, National Cheng Kung University,
Tainan 70101, Taiwan
AAn innovativecapacitivegapsensingreadout = o
circuitto replacetraditionagjap sensorfor the
inductivenicremotor iproposed.

AThe inducedcapacitancehangeis fairly .

EM Pole x 12

Alt is intrinsicalljmmuneto paralleland serial  oview o nin
parasiticapacitancesy anembedde®Cbias /™
regulator

b) Side-view of Inductive Micro-Motor

AThe meanof outputvoltageof gapsensing Besign of Proposed Inducti
readoutircuits about32Vundetheposition Micremotor
deviatoof t he di sc being 8 ¢
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Technical Special Session 18
Micro-nanotechnology for energy harvesting
505B
08:00-10:00Thursday, 30 October

OrganizerFei Wang
Second ChairGonzalo Murillo

18-1  08:00-08:20

Aluminum Nitride Energy Harvester
Using a Stainless Steel Plate

Notes.
Motoaki Hara, Jianjun He, Qi Wang and Hiroki Kuwano
Graduate school of Engineering, Tohoku University, Japan
ASUS304 based vibrational energy harvesters usiﬁimsug A
thin film was developed and hermetically packagec!
AThe piezoelectric AIN film was depositecheth B8
SUS304 substrate with AC magnetron reactive
sputtering system.
AThe deposited AIN film indicated higtegtation with ||
FWHM of 1.39 deg.
Athe output power of Z6at 1 g with optimal vibratiors.
conditions was achieved. The developed

energy harvesters
using SUS304 plates

18-2  08:20-08:40

Development of Electrostatic Energy Harvesters:
from Rigid to Flexible Devices

Notes.
Yi Chiu

Department of Electrical and Computer Engineering
National Chiao Tung University, Hsin Chu, Taiwan, R.O.C.

ATheory and modeling of electrostatic energv
harvesters are reviewed

Asilicorbased energy harvesters were fabric
in SOI substrates 4

Astable electret was developed in both SiN/ Y/% < S
and Paryler@ o h

o o

A

APulsed output qf 2.2 mW was delivered i‘n Blcirostatic energy harved
energy harvesting module based on flexible R&dRie based on flexibl
AFlexibl®DMS harvester was demonstratederinted circuit board technd

18-3  08:40-09:00

MEMS Electrostatic Energy Harvesting from
Vibration Sources

Fei Wang ND I:ES'FI
Department of Electronic and Electrical Engineering,

South University of Science and Technology of China,
Shenzhen, P.R. China, 518055

AEnergy can be harvested from guitmimand eff T _|']
plane vibration sources;

@)

ARMS power of 32.5 nW has been harvested at: —
vibration amplitude of 0.03 g;
AAll the devices can be fabricated with MEMS
compatible technology; —
AReliability of the electret based device in humid "”L"_J
environment is also investigated; 0
Three configurations of

the electret based energy
harvesting devices.
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Technical Special Session 18
Micro-nanotechnology for energy harvesting
505B
08:00-10:00Thursday, 30 October

OrganizerFei Wang
Second ChairGonzalo Murillo

18-4  09:00-09:20

Silicon-friendly Piezoelectric Materials For
Energy Harvesting

Notes.

Gonzalo Murillo, Carlos Camargo and Jaume Esteve
National Center of Microelectronics (IMB-CNM, CSIC), Spain

{NERG

AThe European project, SINERGY, dealing with sil
friendly materials and device solutions for
microenergy will be presented.

Awe will develop thermoelectric and piezoelect
energy harvesters and novel batteries to obtaih'a
integrated system. .

AZnO nanostructures and AlNilthawill be used as . 2
key piezoelectric materials for the silicon integratjl_ e
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Technical Special Session 19
New developments of the compliant mechanisms
B106
14:00-16:00Thursday, 30 October
OrganizerXianmin Zhang
Second ChairGuimin Chen

19-1  14:00-14:20

Leaf Flexure Hinge With a Damping Layer:
Theoritical Model and Experiments N
otes.

Zhong Chen, Guisheng Chen and Xianmin Zhang

School of Mechanical & Automotive Engineering, South China University of
Technology, China

AA theoretical model of a leaf flexure hinge withfg
damping layers is presented using strain energ
method and Kelvin damping model.

AThe damping coefficients &heriding natural I
frequency measured by experimental mode angfesic|
and free vibration response. M ‘/,1 g

AThe constrained layer (CL) damping can enhaf et ‘3//,, /
structure damping of the hinge obviously, dimensionIz T
optimization of damping layer and basic layéeireshabiation experiment

be performed in the design stage. up and FRFs in three kind [
damping conditions

19-2  14:20-14:40

Design and Test of A Novel Planar 3-DOF Precision
Positioning Platform with A Large Magnification
Ruizhou Wang and Xianmin Zhang ND I:ES‘J

School of Mechanical and Automotive Engineering,
South China University of Technology, China

ADesign of the tievel lever amplifier, 3RRR parallel
mechanism and tiny angular measurement

ADisplacement loss of the flexible lever mech
and the actuating subsystem

ADynamic modeling and analysis

APrototype test resolh workspace, resolution
natural frequency and discussion

19-3  14:40-15:00

Modeling of V-Shape Thermal In-Plane Microactuator
Using Chained Beam-Constraint-Model

Notes.

Fulei Ma and Guimin Chen
School of Electro-Mechanical Engineering, Xidian University, China

AA brief review of thermal modeling of TIM w
given

AChained BeaBonstraiftlodel was introducec
and employed to model the deflections of tt
legs of TIM during actuation

AThe load capability of the TIM designs we
characterized. 3

e |
Schematic of ssiape TIM and =
its load capability
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Technical Special Session 19
New developments of the compliant mechanisms
B106
14:00-16:00Thursday, 30 October
OrganizerXianmin Zhang
Secod Chair:Guimin Chen

19-4  15:00-15:20

Multi-Material Topology Optimization of Compliant
Mechanism Using Ground Structure Approach N
otes.

Nianfeng Wang and Xianmin Zhang

Guangdong Province Key Laboratory of Precision Equipment and
Manufacturing Technology, South China University of Technology, China

AMultimaterial compliant mechanisms can ent __ e
the performances of monolithic compliant
mechanisms by integrating multiple materials

AAs to the design method, Parallel Optimizatic
Tactic (POTT is a optimization method form-
the process of propagating-maiérial
optimization into separate singlerial
optimizations. The overall mechanical prope
a multmaterial structure are generally formu
according to the tensor addition theorem, and the ==
objective function is additively separable. Sketch of a microgrippg

19-5 15:20-15:40

Constraint Design Principle of Large-
Displacement Flexure Systems N t
Jingjun Yu, Dengfeng Lu and Yan Xie Qlesy

Robotics Institute, Beihang University
Beijing, 100191, China
jiyu@buaa.edu.cn

ADesign of largange flexure systems is presented
using the constrébiased design principle.
AThe proposed approach is established ug
combination of type synthesis and impro
stiffness design within the framework of
theory. -
AThe constraibised principle and approach'is'

effectively used for designing artarge XY prototype of larginge XY stag
nanopositionistage by a case study.
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Technical Special Session 20
Micronano technology used in aerospace
C101+1
14:00-16:00Thursday, 30 October
OrganizerZhonghe Jin

Second Chairdun Zhou

20-1  14:00-14:20

CubeSat: A Candidate for the Asteroid
Exploration in the Future

Notes.

Xiaozhou Yu and Jun Zhou
Shaanxi Engineering Laboratory for Microsatellites,
Northwestern Polytechnical University,China
ACubeSds a kind of low cost rssatellites, CubeSat
could be used for asteroid exploration.
ATwo methods to explore the asteroids iyulsiSgt
is given.
AOne way is only usBgheSaand another way is
usingCubeSaas drone.
AThe paper gives an pos§lbleeSatonfiguraidior
asteroid exploration of second method.

20-2  14:20-14:40

Design and Analysis of
Multiple Payload Adapters of Nanosatellite
Jing Guo
School of astronautics, Beihang University, China

Xinsheng Wang
School of astronautics, Beihang University, China

Notes.

AThe Adapters can reduce the cost of satellite

AThe Adapters provide good launch environmel
separation ways for satellites

AThe Adapters have simple structure

AThe Adapters adopt modular design method w
easy to maintain and modify

Mechanical structure of
multiple

20-3  14:40-15:00

Study on On-Orbit Demonstration Technology

for Space-Biology Nanosatellites
Xiang Zhang, Wenhe Liao and Lianxin Zhang ND I:ES#
School of Mechanical Engineering, Nanjing University of Science and
Technology, Nanjing
Min Chen, Youquan Yang
Agriculture Ecology Institute, Fujian Academy of Agricultural Sciences, Fuzhou

AThespace biology related to experiments performed by NASA ug
CubeSatare reviewed.

ATheobjective of the space biology experimeArabisydescribed
AThetechnical requirements to the satellite system are presented
AAgeneral design scheme fohtb#iecarryingianosatellite proposed

AThepaper proposes anashit experimental scheme for monitoring
growth state of a advanced plant for the first time.
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Technical Special Session 20
Micronano technology used in aerospace
C101+1
14:00-16:00Thursday, 30 October
OrganizerZhonghe Jin
Second Chairdun Zhou

20-4  15:00-15:20

Application and Prospect of Micro-Nano Device
in Spacecraft Attitude Control System ND tes.

Tao Meng, Zhonghe Jin
Microsat Research Center, Zhejiang university, China

gﬁ:&ﬂl '
AThe vital solution of Nano/Pico Satelllte

AMultiple benefits include mass, power, vg
and cost, etc.

AHelp to create next generation, multifung
highly integrated modular ACS system.

AWill become commonplace on space pl

ZDPSIA, developed by ZJU —
Weight:3.5kg
Power Consumption:3.5W.

20-5  15:20-15:40

Application of MEMS Gyroscope in ZDPS-1A
Pico-Satellite
Huiguan Wang, Xing Su, Hao Wang and Zhonghe Jin Nﬂ IIES'#

Micro-Satellite Research Center, Zhejiang University, China

AADXX MEMS gyroscope has been used inZmé&satellite. The
resolution of the gyroscope is 0.2deg/s, dynamie7&dgg/s and
the power consumption is 15mW.

ATemperature cycle, thermal vacuum, mechanical vibration and a
has been done on the gyroscope to improve its reliability.

AThe gyroscope has been launched into or
It shows that output of the gyroscope is con
with the angle rate calculated from attitude
system. Based on this result, output of the
cope has been used in attitude control syst¢ 2

LR
h llite works in shadow region. : 1
the satellite works in shadow regio Testreguifg from grbif

20-6  15:40-16:00

Design and Test of Components for Space:
Lessons Learned from MOEMS Devices

F. Zzamkotsian, P. Lanzoni “
Laboratoire doéAstrophysique de
M. Canonica, W. Noell -.H’":, =
Ecole Polytechnique Federale de Lausanne (EPFL), SWITZERLAND
AMicromirror array development feoljedti
spectroscopy in astronomy: MIRA
AArray with singleystal silicon 200 x ua®mirrors
ALarge array of 2048 micromirrors (64 x 32)
APerformances:
Tilt angle: 2fr 130V actuation voltage
Actuated successfully at cryogenic temperature
Mirror deformation: 10nm PtV at 300K, 27nm a
ADesign rules and characterization procedures t&or

adapted for Nanomponents 64 x 32 micromirror array
(mirror size: 200 x 100 nm?)

Notes.
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Technical Special Session 21
Nanomaterials synthesis, characterization & applications
C102
14:00-16:00Thursday, 30 October
Organizer: lan Bu

Second Chair: BilMilne

21-1  14:00-14:20

Fabrication of Metal Oxide Resistive Random
Access Memory by Atomic Force Microscopy

Local Anodic Oxidation ND tES"'
Jeff T. H. Tsai
Institute of Optoelectronic Sciences, National Taiwan Ocean University,
Taiwan

AGallium, Zinc, and Nicole médedots for
application of resistive random access mem
(RRAM) using atomic forimeoscopy
(AFM)ocal anodic oxidation technique are |
achieved. o
AAg coated AFM probe contacts the metal fHTW

locally to generate 50 nm metalnaxidedots. !

AUsing @urrenbiased method, thevice can
switch from a higésistance stadRS) to a Fig.1 AFM LAO processed
lowresistance state (LRS) with a low writi&am |-v characterizations e
voltage of 0.64 V to preform RRAM.

21-2  14:20-14:40

Bulk Acoustic Wave Resonators:
Towards a Low Cost Mobile

Sensing Platform Notes.

W.I. Milne, L. Garcia-Gancedo and A.J. Flewitt
Electrical Engineering Division,Cambridge, UK.
J. K.Luo
Inst. of Renewable Energy & Environment Tech, Bolton Univ., UK
Y. Q. Fu
University of West of Scotland, Paisley, UK
E. Iborraand D. Ramos
Universidad Politécnica de Madrid, 28040Madrid, SPAIN
Jian Lu and Xiubo Zhao
School of Physics & Astronomy, University of Manchester, UK
ABiologicabensors based on Surface Acoustic Wave (SAW) and FE

technologies.

ABoth the SAW and FBAR devices were fabricatettrystalli@nO
thin films.

AResulton dual mode thin film FBARs for parallel sensing of both
loading and temperature will be described.

21-3  14:40-15:00

Properties and Applications of Dry-spun Yarns from
Vertically Superaligned Carbon Nanotube Forests
Yasuhiko Hayashi and Toru lijima
Graduate School of Natural Science and Technology, Japan
Yuzo Sumita
SUMITA Nanotechnologies, Co., Ltd., Japan

Notes.

AGrowth of fewall carbon nanotubes with
narrow diameter distribution (CNT array
ADevelopment of directlysgnn CNT yarn
from vertically aligned CNT arrays !
AConstruct ion of macro to bulk scale nan ' =d B
devices and structures Fig.SEM images while drawi
ACNT yarn towards a new generation of engi' ly fmmc"'\?T"ica"y ?”9”5
efficient devices (0) higrhr?%,:lgnific;;ng!rgx 7
image of CNTs.
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Technical Special Session 21
Nanomaterials synthesis, characterization & applications
C102
14:00-16:00Thursday, 30 October
Organizer: lan Bu
Second Chair: Bill Milne

21-4  15:00-15:20

Silicon Quantum Dot Devices for Future Electronics

Notes.

Shunri Oda
Quantum Nanoelectronics Res. Ctr., Tokyo Institute of Technology, Japan

Asilicon quantum dots fabricated either byupatrcimaown
processes

AlntegrateNleoSilicoprepared by Sanadot ink for high on/off
transistors and solar cells

ASurfacaitridatioof Shanocrystéilms- effective to prevent oxidation
and enhance transport properties.

APauli spin blockade observed in coupled quantum dots prepared
lithographiypromising for future spin bgsbils

21-5  15:20-15:40

Integrating Carbon-based 1D-2D Materials in
PEM Fuel Cells
Notes.

Daniel HC Chua
Department of Materials Science & Engineering, National University of
Singapore, Singapore

AcCarbon materials such as carbon nanotubes and graphene have |
structure which is applied in hydrogen PEM fuel cells.

Aln this work, 1D carbon nanotubes, 2D graphene and nanocompo
compounds consisting e2Manotube/graphene will be applied as
electrodes and gas diffusion layer for PEM fuel cells.

AElectrochemical Impedance analysis and various cyclic voltamme;|
will also be shown.

AThe design of the nanocomposites play a significant role in the rel
stability of the PEM fuel cells. L

21-6  15:40-16:00

Solar Energy Harvesting Scheme Utilizing Three-
Dimensional Hierarchical Nanostructures
Yu-Lun Chueh
Department of Materials Science and Engineering
National Tsing-Hua University, Hsinchu, Taiwan

X *E-mail: ylchueh@mx.nthu.edu.tw
AEnergyarvestintfomsolarenergy

-Harvestinffomphoteenergyphotesolar)
-Energyarvestinthermaheatingromsolarenergythermasolar) _
AAlargeareaCu(n,G3Se nanotiparrays(CIGSNTRs)y usingone i
stepAr- millingorocessvithoutemplate N
-Nanostructur€GNTRswithefficiencgnhancemeaf~160%
-Controllabkillingimeandincidenangles
A Anenhancetieatcapacitpf modifiedHI TEGnoltersaltby doping
metaNPswillbereported
-TheSiOx@ SNPsprovidea stabldeanheatvalueof
2836J/g N '
-Effectivineatcapacityf HITEGsaltwithSnSiOxcoreshellNPscar. =~ Tamporntus 1 -
beenhancetbbe30%a mixturgercentagef5wea

Notes.
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Technical Session 22
ECNANOMAN
B208
14:00-16:00Thursday, 30 October
Chair: Qingkang WangSecond Chairvalentin L. Pope

22-1  14:00-14:20

Atomic Force Microscopy for High Resolution

Sidewall Scans Nﬂ I:ES..I

Florian Krohs, Olaf Haenssler, Malte Bartenwerfer, Sergej Fatikow
Division Microrobotics and Control Engineering,
Dept. Computer Science, University of Oldenburg, Oldenburg, Germany

ANovel AFM mode enabling sidewise surface sca

AApplicable on standard AFM instruments

AUsing standard AFM cantilevers with customized
FIBmilled lateral protruding tips

ATorsional deflection feedback loop controlling the
lateral position of the tip

22-2  14:20-14:40

Dynamic Tangential Contacts:

Numerical Description of Nano-Positioning Devices
Elena Teidelt, Valentin L. Popov N{] tes;.l
Institute of Mechanics TechnicalUniversity of Berlin, Berlin, Germany

Ha X. Nguyen, Sergej Fatikow
Division of Microrobotic and Control Engineering, The University of

Oldenburg, Oldenburg, Germany

A Piezoelectric motors using theskfigirinciple are standard technig
devices. However, their physical description remains case speci
often based on multiple empirical parameters.
A We will describe the method of dimension reduction and how it §
used to describe dynamic tangential contacts. Considering the
axis of th@anepositioning device Ramona, we will exemplarily s
how this method is used.
A The runner is driven bypisixaactuators, rotating ruby hemisphere]
Different models describing the spheer interaction are presentef

22-3  14:40-15:00

Piezoelectric Properties of PVDF Nanofibers via
Non-uniform Field Electrospinning N
otes.

Dezhi Wu, Shaohua Huang, Zhiming Xiao, Daoheng Sun et. al
School of Physics and Mechanical & Electrical Engineering, Xiamen University,
China
Dezhi Wu
Shenzhen Research Institute of Xiamen University, Shenzhen, China

AAs its strong piezoelectricity, PVDF has heen..
widely utilized in Ed
AMore orderly PVDF nanofibers can be obtain
Nonuniform field electrospinning (NUFES):
AThe introduction of a doplaite collector ca
improve the order of fibers along the gap.

. . Introducing Spe(:lal structu
Alncreasing the thickness of PET, more aligy) gfor 0 align the PVDF
and wefbiezoelectric properties PVDF nangﬂ@g(@ngthen thiezoelectr
can be achieved. properties of PVDF
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Technical Session 22
ECNANOMAN
B208
14:00-16:00Thursday, 30 October
Chair: QingkangWang Second Chairvalentin L. Popov

22-4  15:00-15:20

Effect of hexagonal nanoconical hole arrays based
solar cells on the light absorption enhancement ND I:ES
Kexiang Hu, Enjie Ding +
Research Center of Internet of Things, China University of Mining and
Technology, China
Peihua Wangyang, Qingkang Wang
National Key Laboratory of Micro/Nano Fabrication Technology, Key Laboratory
for Thin Film and Microfabrication Technology of Ministry of Education,
Shanghai Jiao Tong University
AThe optical properties oSthiNHarrays |
basedsolar cells is systematically studied via , " i
simulatiobased on RCWA I i
AAn ultimate efficiency of the optigikiieH
Arrays based solar cell is up t81.92
AThe absorption enhancement St
Arrayss due to its lower reflectancenanel )
supporteduidegnode resonances. .

22-5  15:20-15:40

Raman Spectrum Calculation and
alysis of P-x 3{1
Jing Shit, Yu Liu?, Xlnhw Miao?l, Mingshan Zhang1 Yong Tant ND tes‘,_l
Hongxing Cail 2*

1Science School , Changchun Universiy of Science and Technology,
Changchun;

2]JRCNB Centers, Changchun Universiy of Science and Technology,
Changchun

Theoretical p-xylene Raman Spectrum
AThe introductionRkylene
AThe molecular geometry optimizatiop ands o
vibrational wavenumber calculations of P
xylene through Gaussian05 softwaré -
ATwo theoretica@marspectrum of P
xylene spectrum were compared
Aldentify anahalye the spectrum of e Fig.1 Compaei thetheoreticataman
xylene spectrurandtheexperiment&aman
spectrum of P-xylenein the
0~2000cm?! spectralrange

14631533

mlentnl raylene F.lnun Specmm
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Technical Session 23
Nanomanipulation, nanofabrication and systems
405B
14:00-16:00Thursday, 30 October
Chair. Dong Yol Yang, Second Chair: Futoshi Iwata

23-1  14:00-14:20

Micro Open Structure using 3D Laser
Scanning Method in Nano-sterolithogarphy

Notes.

Cheol Woo Ha and Dong-Yol Yang
Department of Mechanical Engineering, KAIST, KOREA

ADue to the surface tension, the closed
structure was easily fallen down on the
substrate.

AOpen structure can be perfectly supportéd (a)
on the substrate because it feels less
surface tension.

AComparing to the closed structure, ope

structure has advantages for fabrication
and functional perspective

.
SEMmgeof (a) closed structurg
and (b) open structure fabricatg

bynanestereolithography

23-2  14:20-14:40

Micro Electrophoresis Deposition Using a
Nanopipette for Three Dimentional Structure

Futoshi IWATA and Junya METOKI N 0 tES...I
Department of mechanical engineering,

Graduate school of engineering, Shizuoka University
Hamamatsu, Japan

AA novel fabrication technique of micro scale three
dimensional fabrication using a capillary nlas<
nanopipette TS

AGoldhanaparticles adeposittety local
electrophoresis deposition s A

AMechanical stiffness of the fabricated pillar was
evaluated using an AFM micro cantilever

Deposition method of
nanoparticles using a
nanopipette

23-3  14:40-15:00

2D AIN Layer Formation on (111)Si Surface by
Ammonia MBE
Timur Malin, Vladimir Mansurov, Yury Galitsyn, ND tes*l

Konstantin Zhuravlev
Rzhanov Institute of Semiconductor Physics
Siberian Branch of Russian Academy of Sciences, Novosibirsk, Russia

Sibuk4, 73854 ANbuka3125 A
1

AKinetics of the 2D AIN formation on (111)Si
was studied

AFor the first time the (4x4) superstructure o
the (111)Si surface was observed by RHEE ¥ NJ o=l

AThe lattice parameter of 3.08 A of the 2D Al oo 2"“”m:‘;; w0
commensurate phase was measured expel

- . jon of in-plain
Avariation of 2D AIN lattice parameter was ogﬁg?é\'?g)@] stant during the

2D AIN formation process

in-plain lattice constant (A)

AN
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Technical Session 23
Nanomanipulation, nanofabrication and systems

405B

14:00-16:00Thursday, 30 October
Chair. Dong Yol Yang, Second Chair: Futoshi Iwata

23-4  15:00-15:20

Simultaneous Fabrication of Nanogaps
Using Field-Emission-Induced Electromigration
Mitsuki Ito, Mamiko Yagi, Kohei Morihara, and Jun-ichi Shirakashi
Department of Electrical and Electronic Engineering,
Tokyo University of Agriculture & Technology, Japan

AThe activation was performed to control thejr=sox fe=soors”
multiple seriesnnected Nanogapat 0L h-om ]
room temperature simultaneously.

AThis method is based ondimiigsion
induce&lectromigration ZgmleR?

AcCurrenvoltage properties of sartemected **r <5 5
. . Drain Voltage Vo (V)

nanogapeere simultaneously varied, as ) .

shown in Fig.1 Figl. |-V, characteristics

YT . ofsamplesfterperforming

AActivation is suitable for the simultaneous  theactivatiowithdifferent
control of the electrical properties of multiplepreseturrenty =1nA

nanogaps 500nA and30s A

s = 1AV

o

25

Drain Current I

—Sample A-1

Notes.

23-5  15:20-15:40

Practical System for Nanomanipulation

Victor Koledov, Vladimir Shavrov, Svetlana von Gratowski
Kotelnikov Institute of Radioengineering and Electronics of the
Russian Academy of Sciences, Russia
S. Petrenko,
Lileya Ltd, Ukraine,
AThepractica3D nanomanipulatisystenbased
on advanced high precision piezoelectric
resonancenotorsand the bimetallicomposite
nanotweezebmsedn T2NiCualloywithshape
memory effect Can manipulatereal nane
objectsi.e nanotubegicnanoparticletc
AThemotiorrangei 15 mm, minimastepi 10
nm,thermatlrift<c nm/hat 20°C; speedflinear
motion 20 nm/s - 20 mm/s, nanotweezers
dimensior202.3x1.6 endthe size of the
objectsobemanipulate®l 1000m

Notes.

23-6  15:40-16:00

lon Beam Nanofabrication for Mass Production
of Nanotweezers Based on New Composite

Functional Material with Shape Memory
Victor Koledov, Vladimir Shavrov, Svetlana von Gratowski
Kotelnikov Institute of Radioengineering and Electronics of the Russian Academy
of Sciences, Russia
R. Jede,
Raith GmbH, Germany

AExperimental design and test of the new generation
nanomecaniadvices likeanotweezebmsed on
original bilayer Ti2NiCu/Pt composite structures.

Astandard ion beam nanofabrication technology g
suitable for full cycle of production operational st
practicahanotweezepsoduction.

AlonLiNETMas applied for experimental composit
nanotweethepsoduction on the base of Ti2NiCu/Vis
length30e m gap width 0.9 e

AThe tests showed high quality of reproduction and long
term operation under thermal catrtieahperature
change only 14K.
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Technical Session 24
BioRA
505B
14:00-16:00Thursday, 30 October
Chair:Dayou Li, Second ChairPasi Kallio

24-1  14:00-14:20

Direct Laser Interference Technology and
Potential Applications ND tES#
Dapeng Wang?3, Yong Yuel23”, Ziang Zhang?3,
Dayou Li?, Renxi Qiu?, Carsten Maple23, and Zuobin Wang?3
IDCSSE, Xi 0 aliverpbol niversity) @hina
2JRAC and JR3CN, University of Bedfordshire, UK
3CNM and JR3CN, Changchun University of Science and Technology, China

ADevelopmentof direct laser interference
technologevieweéhthepaper

AsSignificantesultsachievedy ns, ps, and fs
laselinterferenaechnologytroduced

AFuturechallengesind promisingapplications
highlighted

24-2  14:20-14:40

Semi-Automatic Measurement of Microfibril
Angle on a Microrobotic Platform

Juha Hirvonen?!, Kourosh Latifit, Karri Palovuoriz and Pasi Kallio! ND I:ES‘J
1Department of Automation Science and Engineering
2Department of Electronics and Communications Engineering
Tampere University of Technology, Finland

AMicrofibril angle (MFA) influences strongly to
the mechanical properties of paper fibe |

AMFA measurement method based on  ~
transmission ellipsometry is |mp|ement1 - N’
microrobotic platform

AFor the first time, a system that enable<
automatic MFA measurements is devel -

AThe measurements are moderately fas. == == = = = =
results are extremely promising MFAin degrees along a fiber

i ]
2

S D

24-3  14:40-15:00

The Comparison of Measurement of Mechanical
Properties of Viscoelastic Material by Dynamic
and Creep Nano-indentation with Spherical Tip ND tES*—'
Lei Wang and Xianping Liu

School of Engineering, University of Warwick, UK

AcCharacterization of viscoelastic materials hv
naneindentation experiments which =
performed using the honagle facility. ‘
ABoth dynamic and creep indentation 5 [‘ el —
performed on PTFE and styrene ruk T
sample.
A Differences in these results from tw
approaches indicated current model,

inadequate.

APave a new way for further study the Figure.1 Scheme of home made]
mechanical properties of viscoelastioeasurement systdmilogic#irobe

materials in this area Microscopy)

PeTcnioler [—{DgaiPD [————
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Technical Session 24
BioRA
505B
14:00-16:00Thursday, 30 October
Chair:Dayou Li, Second ChairPasi Kallio

24-4  15:00-15:20

Experimental Evaluation of Z-Directional Fibre-
Fibre Bond Strength using Microrobotics

Notes.

Seyed Kourosh Latifi, Pooya Saketi, Pasi Kallio

Automation Science and Engineering Department, Tampere University of
Technology, Finland

AA new methodfor measuringhe Z-direction;
pulp/papéibrebondstrengtlis developedsing
microrobotics

AA PVDFmicroforceensois calibratedndused
for Z-directiongdulp/papdibrebondstrengttat
theindividudibrelevel o

AThepractica¢ffecofthedeformatiorateonthe™ - i

PVDFmicroforcsensoperformandsstudied YT M::Ciﬁ;og?:gi:slaﬁmm

ASuccessfubxperiment®n bleachedsoftwood

Krafpulpfibresareperformed

24-5  15:20-15:40

An Improved Direct Inverse Modeling Approach for
High-Speed Feedforward Tracking Control of a
Piezoelectric Tube Actuator ND tes.

Han Lu, Yongchun Fang, Xiao Ren, Xuebo Zhang
Institute of Robotics and Automatic Information System,
Tianjin Key Laboratory of Intelligent Robotics,
Nankai Univ., China

AAn improved direct inverse rate B
dependent PI model H

APolynomial function module
APreprocessing procedure w0
ANonlinear parameter optimization S

AHighspeedeedforwartacking control Trajectory tracking for a sinuso|
superposed signal

24-6  15:40-16:00

Multifunctional Nano- and Microscale Structures on
Metals Fabricated by Femtosecond laser

Notes.

Haiyan Tao, Zuogiang Hao and Jingquan Lin*
Ultrafast Optics Lab, Changchun University of Science and Technology, China

Aonestep formationsafperhydrobotind high
absorptiomane andmicroscalgtructures on
metal surface by use of femtosecond lase

AThe fabricatedultfunctional structures can
extended from a planar surface to almost
irregular ones

AThe striking feature of femtosecond laser
processethetabrives us to apply it to the
outdoor sokairiven thermoelectric devicespo1os of the fabricated Al sai

and their properties testing|
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Technical Session 24
BioRA
505B
Thursday, 30 Octobér4:00 - 16:00
Chair:Dayou Li, Second ChairPasi Kallio

24-7 Poster

Tunable Oscillatory Phenomenon during Anodic
of n-InP (100) by the CPCR Model
Xiangyu Chal , Li"ping Xu, Dongdong

Weng*, Zhen Hu, Zhengxun Song, Hongmei Xu
CNM, Changchun University of Science and Technology, China
Zuobin Wang!-2
1JR3CN & CNM, Changchun University of Science and Technology, China
2JR3CN & Department of Computer Science and Technology, University of
Bedfordshire, United Kingdom -

AObtained the constant periods and amplitudeé:
the oscillations by the CPCR model. |
AObserved tunable potential oscillations durin l "
anodic of-mP (100) by the CPCR model : ”\"""I L
ADesigned the periods and the amplitude at c¢ HIIL\ML”H\”\!HJHFHH.
electrochemical parameters (scan rate) R
ADiscussed the effect of the scan rate. Potentiabscillatorphenomeno)

duringanodicof nInP (10Q by
theCPCRModel

AR
‘I|‘ A I I\I‘l“
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General Information

Taiwan's history

Taiwan's history goes as far back as ten thousands of years. According to
archeologists, prehistoric people were the first to have lived in Taiwan, proof of
which can be found in archaeological dig and sites in Taitung and elsewhere.
The ndigenous people who first came to Taiwan so long ago formed the
northernmost branch of the Austronesia culture group. The indigenous people
who remain till today are divided into 14 tribes: the Amis, Atayal, Paiwan,
Bunun, Puyuma, Rukai, Tsou, Saisiyagm¥ (or Tao), Thao, Kavalan, Truku,
Sakizaya, and the Sediq. Over the years, other tribes, especially flatland groups,
have increasingly came in contact with the Han Chinese, their daily lives
become more and more integrated, and by now most have assihmigh the
Chinese. The other tribes, however, have also managed to preserve some of their
traditional customstribal structures and architecture, and continue to keep the
tribal spirit alive through the practice of traditional worship.

In 1544, the Pouguese passed by the island with rocky coasts, lush plains
and rugged mountains, they called Taiwan "llha Formosa", meaning "beautiful
island". Before long, the Europeans took notice and the Dutch soon set up a
trading spot at Penghu Islands. In 1626, 8manish invaded what is now
Keelung and established their territory all the way down the west coast to
Tamsui and eventually all over northern Taiwan. Later, the Spanish was
threatened by typhoons, several catastrophes and attacks from the aboriginals. In
1638, the Spanish withdrew from Tamsui and the Dutch moved in to take
control of Keelung in 1642.

Exiled by the collapsed Ming dynasty, Cheldgng Cheng sent his troops
on the small island of Kinmen, and was convinced to invade Taiwan and
overthrow the Duth. The Dutch surrendered to Cheng in 1662 and left for good.

With the number of 30,000 mainland Chinese and the growing population for
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the next 200 years, the fertile plains along the western Taiwan grew fast. In

1683, the Qing dynasty took over the islan

oW mEAE

Climate

Taiwan lies on the Tropic of Cancer, and its climate is marine tropical.
The northern part of the island has a rainy season that lasts from January
through late March during the northeast monsoon, and experiences meiyu in
May. The entire iend experiences hot, humid weather from June through
September. The middle and southern parts of the island do not have an extended
monsoon season during the winter months. Typhoons are common between July
and October. Overall, end of October is the pxrfiene to visit Taiwan for cool
temperature and sunny sky. Deeply affected by the topography, the climate also
shows evident spatial variations. Temperature decreases as altitude increases,
and climate variations are more evident in winter than in summer.

Take Taipei Plain as an example, data provided by the Central Weather

Bureau recorded from the Taipei Meteorological Station in 2010 are as follows:

Accumulated Rainfall: 2,278.3 millimeters

Heaviest Rainfall in a Single Day: 132 millimeters (August 31,
Annual Rainy Days: 168 days

Average Temperature: 23.3C

Absolute Highest Temperature: 38.6€C (July 3, 2010)

Absolute Lowest Temperature: 7€ (January 13, 2010)
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Average Relative Humidity: 75.5%

Affected by latitude, altitude, terrain and monsoons, daip’ s c¢c| | mat e

generally characterized as warm in the winter and hot in the summer. It rains

throughout the four seasons and is generally warm and humid.

Multicultural City

Taipei is the capital, political, economic, and cultural center of Taiwan.
Situatel at the northern tip of Taiwan, Taipei is located on the Tamsui River, it
Is about 25 km (16 mi) southwest of Keelung, a port city on the Pacific Ocean.
It lies in the Taipei Basin, an ancient lakebed bounded by the two relatively
narrow valleys of the Ke&ung and Xindian rivers, which join to form the
Tamsui River along the city's western border. The city proper is home to an
estimated 2,618,772 people. Considered to be a global city, Taipei is part of a
major industrial area. Railways, high speed raifjhtvays, airports, and bus

lines connect Taipei with all parts of the island. The city is served by two

airports- Taipei Songshan and Taiwan Taoyuan.
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Shopping and Recreation

Taipei is known for its many night markets, the most famoubkasShilin
Night Market in the Shilin District. The surrounding streets by Shilin Night
Market are extremely crowded during the evening, usually opening late
afternoon and running well past midnight. Most night markets feature individual
stalls selling a mxiture of food, clothing, and consumer goods.

The newly developed Xinyi District is popular with tourists and locals alike
for its many entertainment and shopping venues, as well as being the home of
Taipei 101, a prime tourist attraction. Malls in the aredude the sprawling
Shin Kong Mitsukoshi complex, Taipei 101 mall, Eslite Bookstore's flagship
store (which includes a boutique mall), The Living Mall, ATT shopping mall,
and the Vieshow Cinemas (formerly known as Warner Village). The Xinyi

district al® serves as the center of Taipei's active nightlife, with several popular

nightclubs concentrated in a relatively small area around the Neol19 and Taipei
101 buildings.

Gourmet Guide

Chinese cuisine can be traced back to ancient times and has aalseved
present level of excellence through the accumulation of thousands of years of
practical knowledge and experience in cookery. Emphasis is placed on the
perfect combination of color, aroma, flavor, and appearance, through which the
most common ingrediés are transformed into culinary tours de force. In
Taiwan, cooking techniques from all areas of China have fused; the Taiwanese

have not only mastered the traditional local Chinese specialties, but have also
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used traditional techniques to develop newrarly treats. These features attract
many tourists to Taiwan every year to savor these Chinese specialties, ranging

from small steamed buns to boiled dumplings.

Here are some highlights that we would like you to explore during your stay in

Taiwan.

Seafood

Taiwan is surrounded by the sea, the unique ocean currents flow made it a
great environment for the breeding of marine resources. Lobster, red frog crab,
swimming crab, grouper, and big eye tuna, the great variety of marine
production has made Taam a major country in the world to export seafood.

The way how we cook seafood is influenced by the cultivation of Fujian,
Guangdong and Japan. The original freshness and sweetness is an experience
you don’'t want to miss, o¢odaselfisibsingwhy
emphasized, rather than the seasonings. Seafood is cooked through stewed,
stir-fried, steamed or boiled. It creates a simple but deep flavor which derives
abundant delicacy of the ocean. Everywhere around the harbor cities would be a
good choice for a local seafood feast. Here, diners can select the fish or
crustacean they wish to eat, which is then cookediten These fresh products,
together with the house specialties of different restaurants, will satisfy even the

choosiest of gourets.
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Kingdom of Fruits

Since the colonial period of the Japanese, fruit was one of the main exports
of Taiwan. The Japanese government had introduced pineapples, oranges,
grapes, persimmons, pears and other fruits, more than half of the fruit grown
Taiwan was exported to Japan, the major fruit exports being bananas, pineapples,
and oranges.
Due to the special location where covering subtropicahez and
temperatezone, a greavarieties of fruitsare bredwell on this small island.
With the largeplains and high mountains, accompanying warm climate and
abundant rainfall, give it a good qual.
and earned a reputation as “kingdom of 1
For foreign visitors to Taiwan, you may not have enough time tothisit
traditional market for fresh fruits and cut them into pieces to enjoy the feast.
However, if you ever have time for night markets, pay a small visit to the street

vendors, the tasty and seasonal flavor will freshen you after a heavy dinner.




Japanese Cuisine

Japanese restaurants are easy to find, several cuisines are popular among
Taiwanese, which will be Sushi, Yakiniku, Sashimi, Ramen, and lzagaya.
Japanese feast becomes more appealing because of the freshness of local
seafood. We recommend Taimese beer being the best drink with your night

feast.

Festivals and Events

Many national festivals are held in Taipei. In recent years some festivals,
such as the Double Ten Day firework show and concerts, are not only being
hosted in Taipei, sevarcities are taking turns to celebrate these events.

When New Year's Eve arrives on the solar calendar, thousands of people
converge on Taipei's Xinyi District for parades, outdoor concerts by popular
artists, street shows, rowtice clock nightlife. Theéhigh point is of course the
countdown to midnight, when Taipei 101 assumes the role of the world's largest
fireworks platform.

The Taipei Lantern Festival concludes the Lunar New Year holiday. The
timing of the city's lantern exhibit coincides with thaioaal festival in Pingxi,
when thousands of fire lanterns are released into the sky. The city's lantern
exhibit rotates among different downtown locales from year to year, including

Liberty Square, Taipei 101, and Zhongshan Hall in Ximending.
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On Double Te Day, patriotic celebrations are held in front of the
Presidential Building. Other annual festivals include Ancestors Day
(Tomb-Sweeping Day), the Dragon Boat Festival, the Ghost Festival, and the

Mid-Autumn Festival (Moon Festival).
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