PROCEEDINGS OF SPIE

Micro- and Nanotechnology:
Materials, Processes, Packaging,
and Systems lli

Jung-Chih Chiao
Andrew S. Dzurak
Chennupati Jagadish
David Victor Thiel
Chairs/Editors

11-13 December 2006
Adelaide, Australia

Sponsored and Published by
SPIE—The International Society for Optical Engineering

Cosponsored by

Australian Government Department of Defence, Defence Science and Technology
Organisation (Australia)

Office of Naval Research through the Global Office of Naval Research Science and
Technology (USA)

Air Force Office of Scientific Research through the Asian Office of Aerospace Research and
Development (USA and Japan)

COSNet-ARC Complex Open Systems Research Network (Australia)

Australian Research Council Nanotechnology Network (Australia)

Volume 6415
/N . .
@ The International Society
for Optical Engineering
Proceedings of SPIE—The International Society for Optical Engineering

9780819465238, v. 6415

SPIE is an international technical society dedicated to advancing engineering and scientific
applications of optical, photonic, imaging, electronic, and optoelectronic technologies.



The papersincluded in this volume were part of the technical conference cited on the cover and title
page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. The papers
published in these proceedings reflect the work and thoughts of the authors and are published herein
as submitted. The publisher is not responsible for the validity of the information or for any outcomes
resulting from reliance thereon.

Disclaimer: The support provided for the conference by the co-sponsors is not intended as an
endorsement of the contents of anything in these proceedings. Specifically, DSTO support is not
infended fo express or imply endorsement by the Australian Commonwealth Government;
AFOSR/AOARD support is not intended to express or imply endorsement by the U. S. Federal
Government; ONR Global support is not infended to express or imply endorsement by the U. S.
Federal Government; COSNet support is not infended to express or imply endorsement by the
Australian Research Council (ARC) or the Australian Commonwealth Government; ARC Nanotech
Network support is not intfended to express orimply endorsement by the Australian Research Council
(ARC) or the Australian Commonwealth Government.

Please use the following format to cite material from this book:

Author(s), 'Title of Paper," in Micro- and Nanotechnology: Materials, Processes, Packaging, and
Systems lll, edited by Jung-Chih Chiao, Andrew S. Dzurak, Chennupati Jagadish, David Victor Thiel,
Proceedings of SPIE Vol. 6415 (SPIE, Bellingham, WA, 2007) Arficle CID Number.

ISSN 0277-786X
ISBN 9780819465238

Published by

SPIE—The International Society for Optical Engineering

P.O. Box 10, Belingham, Washington 98227-0010 USA
Telephone 1 360/676-3290 (Pacific Time) - Fax 1 360/647-1445
http://www.spie.org

Copyright © 2007, The Society of Photo-Optical Instrumentation Engineers

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by SPIE
subject to payment of copying fees. The Transactional Reporting Service base fee for this volume is
$18.00 per article (or portion thereof), which should be paid directly to the Copyright Clearance
Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made electronically
through CCC Online at http://www.copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/07/$18.00.

Printed in the United States of America.



Contents

[ Conference Committee
Xi Symposium Sponsors
Xiii Silicon-on-insulator microdosimeter for radiobiology (Absfract Only) [6415-14]
W. H. Lim, A. S. Dzurak, Univ. of New South Wales (Australia); I. Cornelius, A. B. Rosenfeld,
Univ. of Wollongong (Australia); M. I. Reinhard, Australian Nuclear Science and Technology
Organisation (Australia)

SESSION 1 NANOTECHNOLOGY

641502 Effect of annealing temperature on the formation of silicon nanocrystals in a nitride matrix
[6415-02]
G. Scardera, T. Puzzer, E. Pink, G. Conibeer, M. A. Green, Univ. of New South Wales
(Australia)

641503 Effect of sonication on the mechanical properties of poly (vinyl alcohol)/carbon nanotube
composites [6415-03]
V.-T. Truong, K. M. C. Tsang, S. J. Keough, N. A. St John, Defence Science and Technology
Organisation (Australia)

641504 Optical properties of covalently anchored single-walled carbon nanotube arrays on silicon
(100) surfaces [6415-04]
J. Yu, J. Shapter, J. Quinton, M. Johnston, Flinders Univ. (Australia); D. Beattie, Univ. of South
Australia (Australia)

SESSION 2 PHOTONICS

641506 In(Ga)As/GaAs quantum dots for optoelectronic devices (Keynote Paper) [6415-05]
K. Sears, S. Mokkapati, M. Buda, H. H. Tan, C. Jagadish, The Australian National Univ.
(Australia)

Pagination: Proceedings of SPIE follow an e-First publication model, with papers published first online and then in print and on
CD-ROM. Papers are published as they are submitted and meet publication criteria. A unique, consistent, permanent citation
identifier (CID) number is assigned to each article at the time of the first publication. Utilization of CIDs allows articles to be fully
citable as soon they are published online, and connects the same identifier o all online, print, and electronic versions of the
publication.

SPIE uses a six-digit CID article numbering system in which:

* The first four digits correspond to the SPIE volume number.

* The last two digits indicate publication order within the volume using a Base 36 numbering system employing both numerals
and letters. These two-number sets start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc.

The CID number appears on each page of the manuscript. The complete citation is used on the first page, and an
abbreviated version on subsequent pages.



641508

641509

64150A

SESSION 3

Effects of silicon nanocrystallite density on the Raman-scattering specira of silicon
quantum dot superlattices [6415-07]

T. Fangsuwannarak, G. Conibeer, G. Scardera, E.-C. Cho, E. Pink, Y. Huang, M. A. Green,
Univ. of New South Wales (Australia)

GaN membrane MSM uliraviolet photodetectors [6415-08]

A. Muller, IMT-Bucharest (Romania); G. Konstantinidis, A. Kostopoulos, FORTH-IESL-MRG
(Greece); M. Dragoman, D. Neculoiu, IMT-Bucharest (Romania); M. Androulidaki,

M. Kayambaki, FORTH-IESL-MRG (Greece); D. Vasilache, C. Buiculescu, . Petrini, IMT-
Bucharest (Romanial)

Analysis of low-dimensional semiconductor nanostructures with a self-consistent iterative

scheme [6415-67]
D. R. Mahapatra, R. V. N. Melnik, Wilfrid Laurier Univ. (Canada)

APPLICATIONS

641508

64150C

64150D

64150F

64150G

SESSION 4

MEMS microshutter arrays for James Webb Space Telescope (Keynote Paper) [6415-11]
M. J. Li, T. Adachi, C. Allen, S. Babu, S. Bgjikar, M. Beamesderfer, R. Bradley, K. Denis,

N. Costen, A. Ewin, D. Franz, L. Hess, R. Hu, K. Jackson, M. Jhabvala, D. Kelly, T. King,

G. Kletetschka, A. Kutyrev, B. Lynch, T. Miller, H. Moseley, V. Mikula, B. Mott, L. Oh,

J. Pontius, D. Rapchun, C. Ray, E. Schulte, S. Schwinger, P. Shu, R. Silverberg, W. Smith,
S. Snodgrass, D. Sohl, L. Sparr, R. Steptoe-Jackson, V. Veronica, L. Wang, Y. Zheng,

C. Zincke, NASA Goddard Space Flight Ctr. (USA)

Millimeter-wave monolithic integrated receivers based on GaAs micromachining [6415-12]
G. Konstantinidis, IMT Bucharest (Romania); D. Neculoiu, FORTH-IESL-MRG (Greece);

A. Stavinidris, Z. Chatzopoulos, IMT Bucharest (Romania); A. Muller, FORTH-IESL-MRG
(Greece); K. Tsagaraki, IMT Bucharest (Romania); D. Vasilache, I. Petrini, C. Buiculescu,
FORTH-IESL-MRG (Greece); L. Bary, R. Plana, LAAS CNRS (France)

Theoretical and experimental investigation of thermocapillary actuation for microplugs
[6415-13]
N.-T. Nguyen, Z. Jiao, X. Huang, Nanyang Technological Univ. (Singapore)

A fluidic micro-actuator with an integrated inductive position sensor [6415-15]
M. De Volder, J. Coosemans, F. Ceyssens, J. Peirs, R. Puers, D. Reynaerts, Katholieke Univ.
Leuven (Belgium)

Characterisation of a CMP nanoscale planarisation-based process for RF MEMS resonators
[6415-16]
S. Enderling, H. Lin, J. T. M. Stevenson, A. S. Bunting, A. J. Walton, Univ. of Edinburgh (United
Kingdom)

FABRICATION

64150H

Microfabrication of PLLA polymer by x-ray lithography [6415-17]
Y. Li, S. Sugiyama, Ritsmeikan Univ. (Japan)



641501

High-productivity DRIE solutions for 3D-SiP and MEMS volume manufacturing [6415-18]
M. Puech, J. M. Thevenoud, N. Launay, N. Arnal, P. Godinat, B. Andrieu, J. M. Gruffat,
Alcatel Micro Machining Systems (France)

64150J Surface morphology and siress analysis of piezoelectric strontium-doped lead zirconate
titanate thin films [6415-19]
S. Sriram, M. Bhaskaran, A. S. Holland, RMIT Univ. (Australia)
SESSION 5 MATERIALS
64150L Low-stress silicon nitride layers for MEMS applications (Keynote Paper) [6415-21]
C. lliescu, J. Wei, B. Chen, P. L. Ong, Institute of Bioengineering and Nanotechnology
(Singapore); F. E. H. Tay, Institute of Bioengineering and Nanotechnology (Singapore)
and National Univ. of Singapore (Singapore)
64150M Structural and magnetic properties of cobalt implanted TiO: thin films [6415-23]
W. Y. Luk, S. P. Wong, N. Ke, Q. Li, The Chinese Univ. of Hong Kong (Hong Kong China);
J. K. N. Lindner, Univ. of Augsburg (Germany)
64150N Reftrofittable T-ray antireflection coatings [6415-24]
W. Withayachumnankul, B. M. Fischer, S. P. Mickan, D. Abbott, The Univ. of Adelaide
(Australia)
64150P Development of MgSiOs biocompatible piezoelectric film for bio-MEMS actuator [6415-26]
K. Maeda, Osaka Institute of Technology (Japan); T. Uenoya, ASTEM Research Institute of
Kyoto (Japan); K. Tsuchiya, Tokai Univ. (Japan); Y. Uetsuji, E. Nakamachi, Osaka Institute of
Technology (Japan)
SESSION 6 PACKAGING AND MANUFACTURING
64150R Optimization of MEMS fabrication process design by virtual experiments [6415-28]
T. Schmidt, K. Hahn, Univ. of Siegen (Germany); T. Binder, Silvaco Technology Cir. (United
Kingdom); J. Popp, Cavendish Kinetics (Netherlands); A. Wagener, R. Brick, Univ. of Siegen
(Germany)
641508 Aspects of laser micromachining for sensor prototyping [6415-30]
P. J. McMahon, R. Muscat, P. Vincent, A. Wilson, Defence Science and Technology
Organization (Australia)
64150T Maskless lithography using off-the-shelf inkjet printer [6415-31]
L. C. Seng. F. Chollet, Nanyang Technological Univ. (Singapore)
SESSION 7 FLUIDICS/BIO-APPLICATIONS
64150V Microfluidic device with asymmetric electrodes for cell and reagent delivery [6415-32]

D. Lee, G. Xu, Institute of Bioengineering and Nanotechnology (Singapore); H. K. Tay,
Institute of Bioengineering and Nanotechnology (Singapore) and Nanyang Technological
Univ. (Singapore); C. Yang, Nanyang Technological Univ. (Singapore); J. Y. Ying, Institute of
Bioengineering and Nanotechnology (Singapore)



64150V

64150W

64150X

BioMEMS for the determination of rheological properties of biological fluids [6415-33]

A. M. Avram, M. Avram, National Institute for Research and Development in
Microtechnologies (Romania); C. lliescu, Institute of Bioengineering and Nanotechnologies
(Singapore); M. Volmer, Transilvania Univ. of Brasov (Romanial)

A novel technique for preparing a mono-particle layer on a substrate through the epoxy-
amino cross-linking [6415-34]
S. Onishi, K. Ogawa, Kagawa Univ. (Japan)

A ferrofluid seal technology for fluidic microactuators [6415-35]
M. De Volder, D. Reynaerts, Katholieke Univ. Leuven (Belgium)

POSTER SESSION

vi

64150Y

6415027

641510

641511

641512

641514

641515

641516

Stabilization of amphiphilic block copolymer nanotubes and vesicles by
photopolymerization [6415-01]

R. Kishore, A. Jofre, J. B. Hutchison, M. Allegrini, L. E. Locascio, K. Helmerson, National
Institute of Standards and Technology (USA)

Managing design for manufacture and assembly in the development of MEMS-based
products [6415-29]
H.-Y. Hsu, N. Narasimhan, A. J. Hariz, Univ. of South Australia (Australia)

Low-temperature synthesis and thermal study of manganese-zinc ferrite nanoparticles by a
ferrioelate precursor method [6415-36]
M. Lal, M. Singh, Himachal Pradesh Univ. (India)

Self-operated blood plasma separation using micropump in polymer-based microfluidic
device [6415-38]

W. 1. Jang, K. H. Chung, H. B. Pyo, S. H. Park, Electronics and Telecommunications Research
Institute (South Korea)

Structural studies of SnS films prepared by thermal evaporation [6415-39]
S. Cheng, Fuzhou Univ. (China) and Univ. of New South Wales (Australia); C. Huang,
G. Chen, Fuzhou Univ. (China); G. J. Conibeer, Univ. of New South Wales (Australia)

Development of nanostructured titanium oxide thin-films using a gas carving technique
[6415-42]

D. Dhawan, RMIT Univ. (Australia); Y. Sabri, S. Bhargava, RMIT Univ./City Campus (Australia);
D. Sood, K. Kalantar-Zadeh, RMIT Univ. (Australia)

Fabrication processes of MEMS phase shifters on polymer-based substrates [6415-43]

J. Wang, T. Ativanichayaphong, Y. Cai, W.-D. Huang, L.-C. Hsu, W. A. Davis, Univ. of Texas
at Arlington (USA); M. Chiao, Univ. of British Columbia (Canada); J.-C. Chiao, Univ. of Texas
at Arlington (USA)

Feature exiraction from teraheriz pulses for classification of RNA data via support vector
machines [6415-44]

X.Yin, B. W.-H. Ng, B. Fischer, The Univ. of Adelaide (Australia); B. Ferguson, The Univ. of
Adelaide (Australia) and Tenix (Australia); S. P. Mickan, D. Abboftt, The Univ. of Adelaide
(Australia)



641517

641519

64151A

641518

64151C

64151E

64151F

64151G

64151H

641511

64151J

64151L

Computational thermal analysis of a continuous-flow micro polymerase chain reaction
(PCR) chip [6415-45]
D. Sugumar, M. A. Ashraf, L. X. Kong, Univ. of South Australia (Australia)

Textural properties of Fe-SBA-15 nanostructured materials by controlling aging time of
hydrothermal synthesis [6415-48]

K. Q. Dinh, Hue Univ. (Vietnam); P. T. Dang, Viethamese Academy of Science and
Technology (Vietnam); S. T. Le, Hue Univ. (Vietnam); P. H. Nguyen, Vietnamese Academy
of Science and Technology (Vietnam)

Synthesis, characterization, and catalytic properties of Ti-containing SBA-15 mesoporous
materials [6415-50]

P.T.Dang, H. G. Le, Vietnamese Academy of Science and Technology (Vietham);

D. V. Hoang, Hue Univ. (Vietnam); Y. Hoang, T. C. Dinh, L. H. Bui, H. T. K. Tran, P. H. Nguyen,
T. A. Vu, Vietnamese Academy of Science and Technology (Vietham)

Photocatalytic reduction and oxidation over some nanosized TiO2 catalysts prepared by
different methods [6415-51]

Y.Hoang, L. H. Bui, T. C. Dinh, H. K. Tran, C. M. Nguyen, P. T. Dang, T. A. Vu, Vietnamese
Academy of Science and Technology (Vietham)

Study on photocatalytic performance of nano- and microstructured materials [6415-52]
T. C. Dinh, Y. Hoang, L. H. Bui, L. K. Le, P. T. Dang, H. M. Do, V. Q. Tran, T. A. Vu, Vietnamese
Academy of Science and Technology (Vietham)

Control of cohesive-force ordering in organic-inorganic hybrid pillar arrays [6415-56]
H. Segawa, S. Yamaguchi, T. Yano, S. Shibata, Tokyo Institute of Technology (Japan)

Fabrication of inexpensive metallic mould for nanoimprinting using colloidal monolayer as
a nanomask [6415-57]
M. Ashraf, S. Anoop, F. Chollet, Nanyang Technological Univ. (Singapore)

Pattern transfer over extreme topographies using a SU-8 leveling process [6415-58]
F. Ceyssens, R. Puers, Katholieke Univ. Leuven (Belgium)

A new technique for preparing PSG film using RF magnetron sputtering [6415-59]
S. Chandra, V. Bhatt, Indian Institute of Technology Delhi (India)

Adhesive wafer-to-wafer bonding using contact imprinting [6415-60]

L. Yu, Institute of Bioengineering and Nanotechnology (Singapore) and National Univ. of
Singapore (Singapore); A. J. Pang, B. Chen, Institute of Bioengineering and
Nanotechnology (Singapore); F. E. H. Tay, Institute of Bioengineering and Nanotechnology
(Singapore) and National Univ. of Singapore (Singapore); C. lliescu, Institute of
Bioengineering and Nanotechnology (Singapore)

Nanosphere lithography using thermal evaporation of gold [6415-61]
B.S. Flavel, J. G. Shapter, J. S. Quinton, Flinders Univ. (Australia)

A new disposable MEMS-based manometric catheter for in-vivo medical tests [6415-63]
M.-F. Teng, A. J. Hariz, H.-Y. Hsu, Univ. of South Australia (Australia)

vii



64151M Optimization of wireless and batteryless power transmission for micro implants in vivo
environments [6415-64]
V. J. Baxi, A. J. Hariz, Univ. of South Australia (Australia)

64151N Deformable grating light modulator array for use as wavelength-selective switch [6415-65]
A. Pothisorn, A. J. Hariz, Univ. of South Australia (Australia)

Author Index

viii



Conference Committee

Symposium Chairs

Joe G. Shapter, Flinders University of South Australia (Australia)
Vijay K. Varadan, University of Arkansas (USA)
Derek Abbott, University of Adelaide (Australia)

Conference Chair

Jung-Chih Chiao, The University of Texas at Arlington (USA)

Conference Cochairs

Andrew $. Dzurak, University of New South Wales (Australia)
Chennupadti Jagadish, The Australian National University (Australia)
David Victor Thiel, Griffith University (Australia)

Program Committee

Derek Abbott, The University of Adelaide (Australia)

Richard J. Blaikie, University of Canterbury (New Zealand)

Simon A. Brown, University of Canterbury (New Zealand)

Carles Cané, Centro Nacional de Microelectrénica (Spain)

Mu Chiao, The University of British Columbia (Canada)

Franck A. Chollet, Nanyang Technological University (Singapore)

Nicolaas F. de Rooij, Université de Neuchéatel (Switzerland)

John M. Dell, The University of Western Australia (Australia)

Robert G. Elliman, The Australian National University (Australia)

Masayoshi Esashi, Tohoku University (Japan)

Lorenzo Faraone, The University of Western Australia (Australia)

Paul D. Franzon, North Carolina State University (USA)

Thomas George, ViaLogy Corp. (USA)

Katia M. Grenier, LAAS-CNRS (France)

Alex R. Hamilton, University of New South Wales (Australia)

Kazuhiro Hane, Tohoku University (Japan)

Alex J. Hariz, University of South Australia (Australia)

Erol C. Harvey, Swinburne University of Technology (Australia)

Huey Hoon Hng, Nanyang Technological University (Singapore)

Ciprian L. lliescu, Institute of Bioengineering and Nanotechnology
(Singapore)

Chantal G. Khan-Malek, Centre National de la Recherche Scientifique
(France)

Yong-Hyup Kim, Seoul National University (South Korea)

Youngwoo Kwon, Seoul National University (South Korea)

Ronald A. Lawes, Imperial College London (United Kingdom)

Woo Ho Lee, The University of Texas at Arlington (USA)



Mary J. Li, NASA Goddard Space Flight Center (USA)

Lih-Yuan Lin, University of Washington (USA)

Liwei Lin, University of California/Berkeley (USA)

Victor M. Lubecke, University of Hawai'i at Manoa (USA)

Barry Luther-Davies, The Australion National University (Australia)

Robert M. Mehalso, Microtec Associates (USA)

Meyya Meyyappan, NASA Ames Research Ctr. (USA)

Giacinta Parish, The University of Western Australia (Australia)

Steven D. Prawer, The University of Melbourne (Australia)

Olaf Reinhold, Defence Science and Technology Organisation (Australia)

Olivia M. Samardzic, Defence Science and Technology Organisation
(Australia)

Kazuo Sato, Nagoya University (Japan)

Michael S. Shur, Rensselaer Polytechnic Institute (USA)

Yu-Chuan Su, National Tsing Hua University (Taiwan)

Hitoshi Tabata, Osaka University (Japan)

Hark Hoe Tan, The Australian National University (Australia)

Ooi-Kiang Tan, Nanyang Technological University (Singapore)

Kazuyoshi Tsuchiya, Tokai University (Japan)

Sai Peng Wong, The Chinese University of Hong Kong (Hong Kong China)

Session Chairs

1

Nanotechnology
Jung-Chih Chiao, The University of Texas at Arlington (USA)

Photonics
Mary J. Li, NASA Goddard Space Flight Center (USA)

Applications
Kallista K. Sears, The Australian National University (Australia)

Fabrication
David Victor Thiel, Griffith University (Australia)

Materials
Robert M. Mehalso, Microtec Associates (USA)

Packaging and Manufacturing
Jung-Chih Chiao, The University of Texas at Arlington (USA)

Fluidics/Bio-applications
Daniel Y. S. Lee, Institute of Bioengineering and Nanotechnology
(Singapore)



Major Co-sponsor

Australian Government
Department of Defence

oo 0 PNAVAL Reo
yet s
AN
A

@N=

Office of Naval Research

Office of Naval Research

X COSNet

ARC Complex Open Systems Research Network

ASaoanstralion Rescarch Council

5 Nanotechnology Network

We wish to thanlk the co-sponsors for their contribution to the success of the conference:
Defence Science and Technology Organization (D3TO)
A Force Office of Scientific Research, Asian Office of Aerospace Eesearch and Development
Office of Waval Research Global
ARC Complez Open Systems Research Metwork

ARC Nanotechnology Network






Abstract Only

Silicon-on-insulator microdosimeter for radiobiology

W. H. Lim**, A. S. Dzurak®, 1. Cornelius®, A. B. Rosenfeld®, M. L. Reinhard®
*School of Electrical Engineering & Telecommunications, University of New South Wales, NSW
2052, Australia
°Centre for Medical Radiation Physics, University of Wollongong, Northfields Avenue,
Wollongong, NSW 2522, Australia
‘Australian Nuclear Science and Technology Organisation, PMB 1, Menai, NSW 2234, Australia

ABSTRACT

To estimate the cancer risk when exposed to radiation fields, it is of paramount importance to measure the energy
deposited by radiation on cellular and subcellular levels, using a technique known as microdosimetry. Usually, gas
tissue-equivalent proportional counters (TEPC) are used which are bulky, require a high voltage bias, a gas supply
system and are not effective in a confined space. Silicon-on-Insulator (SOI) microdosimeters with rectangular
parallelepiped (RPP) p-n junction arrays, working in analogue mode, and modelling of 2D biological cell distribution
was previously proposed and investigated'. Taking into account the shortcomings of these previous designs, a novel SOI
radiation detector structure for microdosimetry is proposed here. We aim to improve the track structure measurement
range for high and low energy ions to as low as 0.06 keV/um. The new SOI microdosimeters are fabricated by using
convenient microfabrication process. The 3D silicon sensitive volume (SV) is well defined, with chord distribution
similar to the cylindrical TEPC at an average chord length of about 1-5 microns. The major advantage of the cylindrical
SV is that 100% of charge collection can be achieved in contrast to 80% for planar RRP SV in previous designs. 3D
SVs of the detectors are connected in a way that the signal-to-noise ratio is improved and the capacitance effect is
reduced, while keeping the detection area large. Instead of using a polyethylene converter mechanically attached to the
detector array, the new microdosimeter has polymethyl methacrylate (PMMA) coated on the 3D SVs without air gaps to
mimick the sensitive site of biological cells. 3D ISE-TCAD modelling of SVs along with Ion Beam Induced Charge
(IBIC) analysis of charge collection in SVs using a heavy ions microprobe will also be presented.

Keywords: Microdosimeter, silicon-on-insulator, radiation detector
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