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Message from the 2014 IEEE
Ultrasonics Symposium General Chair

Jafar Saniie, Filmer Endowed Chair Professor
Department of Electrical and Computer Engineering
Ilinois Institute of Technology, Chicago

The 2014 IEEE International Ultrasonics Symposium - Chicago (September 3-6) serves as a
premier venue for bringing researchers and scientists from academia and industry together to
share cutting-edge advances in ultrasonics research and inspire new ideas and collaborations
between scholars. I would like to acknowledge the dedication and unwavering commitment of
the Organizing Committee and the Technical Program Committee who have put forth a
remarkable effort to make this conference a memorable and successful experience.

This year we have received a record number of abstracts and the Technical Program Committee
members selected 938 papers for oral and poster presentations. These abstracts cover the five
areas of focus for this meeting: Medical Ultrasonics, Sensors, NDE & Industrial Applications,
Physical Acoustics, Microacoustics - SAW, FBAR & MEMS, and Transducers & Transducer
Materials. The oral presentations include 24 invited papers highlighting emerging technologies
or overviews of key areas. The poster presentations include the 20 student poster finalists
competing for the Student Paper Awards. In order to accommodate the record number of
presentations, the oral sessions are organized into seven parallel tracks over three days. I would
like to thank Dr. Jan D'hooge, the Technical Program Committee Chair, who has been leading
the organization of the symposium's technical program.

I am particularly pleased that this year the conference will be returning to the vibrant city of
Chicago after 26 years. The annual 2014 IEEE International Ultrasonics Symposium will be
held at the Hilton Hotel, Chicago, Illinois, USA from September 3-6, 2014. The hotel is easily
accessed through either public transportation or by car. It is centrally located and within walking
distance of the following attractions.

e Millennium Park e Field Museum e Buckingham Fountain
e Art Institute of Chicago e Grant Park e Chicago Theatre District
e Shedd Aquarium e Adler Planetarium e Lake Michigan

Arrangements have also been made for a highly popular Chicago tour: Architecture River
Cruise which spotlights more than 50 architecturally significant sites where participants will
discover a new perspective on the city of Chicago. I would like to thank Dr. Erdal Oruklu,
Symposium Local Chair, who has been arranging many special activities for our conference
attendees.

I sincerely encourage your participation in the conference and look forward to hosting you in the
world class city of Chicago.

Ultrasonics, Ferroelectrics, and Frequency Control Society
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CONFERENCE VENUE

Hilton Hotel Chicago

The IEEE International Ultrasonics Symposium will be held at the beautiful Hilton Hotel Chicago. The
hotel is easily accessed through public transportation or by car. It is located in the center of downtown
adjacent to the majestic Grant Park. The area is central to several local attractions such as the Bean,
Buckingham Fountain, and the Jay Pritzker pavilion as well as world renowned architecture such as the
Sears Tower, Merchandise Mart, and the Hancock Building.

Venue Address:
Hilton Hotel Chicago
720 South Michigan Avenue
Chicago, Illinois 60605
Phone: 1-312-922-4400

To reach the venue by public transit from O'Hare international airport: Take a CTA Blue Line train
from the O'Hare stop to the LaSalle stop. Upon leaving the LaSalle stop, continue west on Congress
Parkway until you reach Michigan Avenue. After taking a right (towards the South), the hotel will be
located on the right hand side. This journey will take approximately one hour and cost $5.

To reach the venue by public transit from Midway International Airport: Take an Orange Line train
from the Midway stop to the Roosevelt stop. Upon leaving the Roosevelt stop, continue west on
Roosevelt Road until you reach Michigan Avenue. After taking a left (towards the North), the hotel will
be located on the left hand side. This journey will take approximately 30 minutes and cost $2.25.

For additional information on public transit, please review transitchicago.com website.

In addition to public transportation, taxi cabs are readily available throughout the city. For cab fare
information, please refer to the City of Chicago cab fare website:
https://www.cityofchicago.org/city/en/depts/bacp/supp_info/2012_passenger_information.html

2 Institute of Electrical and Electronics Engineers
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REGISTRATION AND FEES ($USD)

Registration Type Before August 3, 2014 After August 3, 2014

IEEE Members* $665 $815

Non-IEEE Members* $890 $1040

Student* $250 (IEEE Member) $400 (IEEE Member)

(Show valid student ID at $400 (Non-IEEE Member) | $550 (Non-IEEE Member)

conference)

Retiree* $250 $400

Life IEEE Member* $250 $400

(Show life member card at

conference)

One-Day Registration** $400 $400

Short Courses*** $250 (One Short Course) | $350 (One Short Course)
$400 (Two Short Courses) | $500 (Two Short Courses)

Short Courses *** $150 (One Short Course) | $250 (One Short Course)

(Student with valid student ID) or $250 (Two Short Courses) | $400 (Two Short Courses)

Retiree

Guest™** $150 $150

(Includes reception and breakfasts)

Conference Proceedings DVD $25 $25

Banquet $90 $90

* Registration includes access to all sessions, exhibits, welcome reception, conference program,
conference proceedings, plus additional conference handouts. Short courses are not included.

**One Day Registration includes tickets to the Reception (if it coincides with the day of reception) but it
does not include tickets to Banquet or Conference Proceedings). The Banquet is optional and is $90.

***Short Course Only Registration does not include access to conference sessions, tickets to the Banquet,
Reception, exhibits, and Conference Proceedings

**F**Guest registration includes the Thursday night reception and three continental breakfasts on
Thursday, September 4rd, Friday, September 5th, and Saturday, September 6th. The Friday banquet is not
included in the guest registration. The Banquet is optional and is $90. Guests are NOT allowed to attend
any technical sessions except for the Thursday morning plenary session. Only ages 10 or older need to
register.

All registrations include password-controlled internet access to the conference proceedings for a period of
one year for downloading the papers

Life Member is defined by IEEE as at least 65-year old and the age plus years of IEEE membership
should be equal or greater than 100. Life members should show their IEEE Life Member card or evidence
of Life Membership when getting registration materials.

Refund Policy

General attendees (non-authors) are eligible for a registration refund if the refund is requested in writing
prior to August 1, 2014 and will incur a processing fee of $50. There are no registration refunds after
August 1%, 2014. Authors who have uploaded their papers are NOT entitled to any refunds.

Ultrasonics, Ferroelectrics, and Frequency Control Society
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CONFERENCE PROCEEDINGS

In order for the 2014 IEEE International Ultrasonics Symposium to be published in a timely manner, it is
important that authors follow the submission instructions to the best of their ability. Printed proceedings
will not be available from the conference but can be ordered directly from the IEEE Shop: Conference
Proceedings. Conference attendees will receive the electronic version of the conference contain all the
papers presented at the conference as part of their full registration fee.

As the Proceedings is a record of the 2014 IEEE International Ultrasonics Symposium, only those papers
which are actually presented and defended at the Symposium by the author during either an oral or a
poster session will be accepted for publication in the Proceedings. In the event that an author is unable to
personally present the paper, she/he MUST be represented in either poster or oral sessions by an
individual who is qualified to discuss the technical material in the paper and who will remain in
attendance for the full session in which the paper is presented. All the session chairpersons will be
recording the presenters attendance, both oral and poster, and sending the results to the Proceedings
Editor.

All presenters, both oral and poster, are encouraged to publish in the conference proceedings. Full paper
submissions are limited to four (4) single-side pages in the required two-column format. Invited papers
can be up to ten (10) pages in length. For all papers: two (2) extra pages may be used at an excess page
charge of $125/page. Payments for excess page charge are part of the paper submission process.

Instructions for the generation of the conference papers can be found at the IEEE Proceedings Author
Tools Box at the following website:

http://www.ieee.org/conferences_events/conferences/publishing/templates.html. Here you will find
Manuscript Templates for Conference Proceedings, IEEE Citation Reference, and IEEE Keyword
Guidelines.

Part of the paper submission process involves standard conversion to PDF, and the authors will be given
the opportunity to approve the converted files before the completion of the submission process. As part of
the submission process, the author will have to indicate that they have read and conformed to the IEEE
Proceedings formatting standards. Authors may risk having their paper not included in the proceedings if
there is excessive deviations from the IEEE format standards. Our publication schedule will not allow the
authors to make changes to their manuscripts after the deadline. If the papers deviate from the standard
format they will be removed from publication.

All paper submissions will be checked by the CrossCheck in order to prevent plagiarism.
CrossCheck compares submitted manuscripts against a very large database of published technical papers.
Please note that self-plagiarism will also be checked. Plagiarism in any form is unacceptable and is
considered a serious breach of professional conduct.

For authors who are including Multimedia content in their papers, they can find supporting Multimedia
Materials instructions at the IEEE Author Digital Tool Box:

http://www.ieee.org/web/publications/authors/transjnl/index.html.

While this site provides the Multimedia instructions for the IEEE Transactions and Journals, the
instructions are appropriate for our Proceedings. In simple terms, the author needs to make notation in
her/his paper as to the multimedia file name so that a link can be added by the editor. During the standard
submission process, the author will be requested to upload the multimedia file.
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VISA ASSISTANCE

Obtaining Visa Application Document (Formal Letter of Invitation)

Visa requirements: The US has updated its visa policies to increase security, so it may take you several
months to apply for and receive your visa. For details that apply specifically to your country please go
immediately to your nearest US Consulate or Embassy. Review your visa status now to determine if you
need a US visa or visa renewal and to find out how to schedule an interview appointment, pay fees, and
other vital instructions.

If you need a personal letter of invitation to attend the Conference, please provide the following
information (order like stated below):

salutation (Mrs. / Mr.)

title (Prof. / Dr./ ...)

complete name (first, middle, last name)

complete mailing address (company/institution, street, city, state/province, postal code, country)
e-mail address

whether you are author/co-author (including ID# of your contribution)

whether you have already registered AND paid your registration fee (incl. Invoice #), and any other
details that US or your country of residence requires for your visa application

Then, contact the Conference Coordinators by email at:

Erdal Oruklu

Local Chair, IUS 2014
erdal@ece.iit.edu

Telephone: +1-312-567-8814

IEEE VISA Guidelines

According to IEEE's guidelines for providing visa letters such formal letters of invitation will only be
issued to:

People the committee knows

Speakers/Presenters

Committee members

Attendees/Exhibitors who have paid their registration fee in full

The Conference cannot contact or intervene with any US Embassy or Consulate office abroad on your
behalf so please begin your visa application process as soon as you determine that you want to attend the
2014 IEEE International Ultrasonics Symposium.

Ultrasonics, Ferroelectrics, and Frequency Control Society 5


mailto:erdal@ece.iit.edu

2014 IEEE International Ultrasonics Symposium

STUDENT TRAVEL SUPPORT

Student Travel Support will be available beginning Friday, September 5™, 1:00 pm in the registration
area. Please have identification and travel receipts available.

PRESIDENT’S STUDENT RECEPTION

Students attending the Conference are invited to attend a complimentary breakfast on Friday, September
5th from 7:00 am to 8:00 am. This is an opportunity for students to network with other students and with
the Administrative Committee members of the UFFC Society.

WOMEN IN ENGINEERING LUNCHEON

Women active in the technical areas of the UFFC conference are invited to attend a complimentary lunch
and networking event organized by the women in UFFC group on Friday September 5 from 12:00 to
13:00. Elisa Konofagou, Professor of Biomedical Engineering and Radiology at Columbia University,
NY, will offer a highlight presentation on securing, pursuing and maintaining an academic career while
drawing upon your creative edge and attaining a good work-life balance.

For additional information please contact Dr. Lori Bridal at lori.bridal@upme.fr .

IEEE EVENT PHOTOGRAPHY STATEMENT

Attendance at, or participation in this conference constitutes to the use and distribution by IEEE of the
attendee’s image or voice for informational, publicity, promotional and / or reporting purpose in print or
electronic communications media. No flash photography will be used. Video recording by participants
and other attendees during any portion of the conference is not allowed without special prior written
permission of IEEE. Photographs of PowerPoint or other slides as well as posters are not permitted.

IEEE NON-DISCRIMINATION POLICY

IEEE is committed to the principle that all persons shall have equal access to programs, facilities,
services, and employment without regard to personal characteristics not related to ability, performance or
qualification as determined by IEEE policy and / or applicable laws.

6 Institute of Electrical and Electronics Engineers
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CONFERENCE RECEPTION

Thursday, September 4™, 2014
Time: 6:00pm-8:00pm

Location: Hilton Chicago Hotel, Second floor
The Conference Reception will be held at the Grand Ballroom.

Entertainment:

The Chicago Jazz Quartet: This quartet combines some of Chicago's top
jazz players into one high powered group. Lead by Chicago Jazz Magazine

. publisher Mike Jeffers this group includes instrumentalists who have

performed at many of Chicago's world famous jazz clubs. Specializing in

performing classic standards made famous by such artists as Frank Sinatra,

Nat Cole, Ella Fitzgerald, Oscar Peterson and many others, The Chicago Jazz

Quartet helps to create the perfect Chicago Jazz atmosphere.

CONFERENCE BANQUET

Friday, September 5", 2014
Time: 6:30pm-11:00pm

Location: Hilton Chicago Hotel, Second floor
The Conference Banquet will be held at the Grand Ballroom.

Entertainment:

Blooze Brothers: This high-powered, choreographed, 12-piece
show band covers music from the 40’s to Top 10, Swing, Motown,
Soul, R & B, Classic Rock, Original music from the band, and of
course the music and crazy antics of the famous original Blues
Brothers. This Chicago favorite cover band will take stage at 8pm.

Ultrasonics, Ferroelectrics, and Frequency Control Society 7
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TOURS

There is one Chicago tour scheduled during the conference on Saturday, September 6th. Please check the
tour option in the conference registration form (online or paper) or contact Local Chair Erdal Oruklu via
e-mail erdal@ece.iit.edu .

Event Date: Saturday 9/6/2014 Start Time: 10:00 am End Time: 01:00 pm
Description: Architecture River Cruise

Chicago Architecture Foundation-certified expert docents interpret the
world-class architecture along the Chicago River. Marvel at Chicago's
soaring towers while enjoying a 90-minute narrated river cruise. This
tour spotlights more than 50 architecturally significant sites where you
will discover a new perspective on the city.

Ticket per person: $85

Guests are encouraged to contact Access Destination Services for other Chicago tours and events
including Trolley tour & Skydeck Experience and the Shedd Aquarium:

Kathryn Kratz, CWEP | Senior Sales Manager
ACCESS Destination Services

d 312.786.6267| f214.716.1064 | c 847.942.1597
27 E. Monroe Street Suite 400 |Chicago, IL 60603
www.accessdmc.com

Description: Trolley Tour and Skydeck Experience

Guests will be picked up from their hotel and transported to the Willis
Tower for their Skydeck Experience where they will be able to step
outside the tallest building in the western hemisphere and the third
tallest in the world. At 1,353 feet in the air, the Ledge's glass boxes
extend out 4.3 feet from Skydeck giving guests a unique view of the
city.

The Total Experience Pass allows your guests to experience
everything that Shedd has to offer. Access to all exhibits plus
admission to the 4-D Experience and the Shedd's infamous aquatic
show that is sure to be the hit of the day! Explore Waters of the World,
Caribbean Reef, Amazon Rising, Wild Reef, the Abbott Oceanarium,
Polar Play Zone and Jellies special exhibit.

8 Institute of Electrical and Electronics Engineers
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EXHIBITORS LIST

Gold Level Exhibitor Information

Logo

Description

Verasonics'

Verasonics has developed revolutionary ultrasound system technology
based on real-time software. The system accelerates research, provides
unsurpassed control while simplifying data collection and analysis
process.

Exhibitor Information

Logo

Description

o4

Advanced OEM Solutions

Advanced OEM Solutions (AOS) designs and manufactures customizable
Ultrasonic Phased Array and conventional Ultrasonic instruments perfect
for research and industrial applications.

/ZILPINION

MEDICAL SYSTEMS

Alpinion Medical Systems believes that technology is only meaningful
when it delivers value to health care providers. Guided by this philosophy
Alpinion focuses on the development and production of ultrasound
including diagnostic ultrasound and advanced piezoelectric and single-
crystal transducer technology

Apex Ultrasound company is one of the leading companies for designing,
developing and manufacturing medical ultrasonic transducer and probe
products and providing interrelated technical service.

APEX
Cephasonics - Embedded—ultrasound technology and subsystem
electronics for B2B health care and industrial applications as well as
‘ cutting-edge research can be simply stated: We enable ultrasound.
Cephasonics
EBL Products Inc. provides standard and application specific and
(InNEBLY!|  EBL Products, Inc industrial piezoceramic transducer elements to researchers as well as
y Inc.

PIEZOELECTRIC PRECISION

manufacturers of piezoelectric transducers according to their terms and
specifications

RF POWER AMPLIFIERS

Electronics & Innovation is a focused and dynamic company fulfilling the
market demand for rugged and reliable RF power amplifiers, components
and modules. We offer unparalleled service and support with custom
designs to meet your specific applications.

Ultrasonics, Ferroelectrics, and Frequency Control Society
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EXELIS

Exelis Acoustic Systems is one of North America’s largest manufacturer
of piezoceramic materials including components, value added sub-
assemblies and transducers for diverse medical imaging, therapy and
surgical applications, power ultrasonics for cleaning and welding,
oceanographic and oil and gas applications. Exelis has over 60 years of
piezomaterials and transducer engineering, design and production
experience that has benefitted large and small customers. Exelis offers
standard and custom piezoceramic formulations of PZT, PT and PMN-PT
materials, FEA and applications assistance for prototype and production
volume applications. Exelis is ISO 9001/2008 registered and can provide
100% testing of components

@®Hitachi Cable America Inc.

Hitachi Cable America Inc. (HCA) is an indirect wholly owned subsidiary
of Hitachi Metals, Ltd., a global manufacturer of high-grade metal
products with customers in the computer, automotive and aerospace
industries.

Imasonic develops and produces ultrasonic transducers for Medical and
NDT applications. Using our proprietary Piezocomposite technology, any
type of transducer can be designed from single element to Phased Array
transducers

IPPT PAN is a government funded scientific institute conducting research
in theoretical and applied mechanics, theory of coupled mechanical and
physical fields, theoretical and experimental mechanics of materials and
structures, computational methods in mechanics, acoustoelectronics, and
ultrasonic medical diagnostics.

lecceur...ouma

Lecoeur Electronique company is devoted to non-destructive testing,
using ultrasounds. We are capable of building your custom-made
equipment and we are able to adapt to your technical and budgetary
requests.

MEGGITT

We specialise in sensing and monitoring systems that measure physical
parameters in the extreme environments of aircraft, space vehicles, power
generators, nuclear, oil and gas installations and test laboratories

! ONDA

Onda has established itself as a global leader in ultrasound measurement
instrumentation and services for medical applications. The seasoned team
at Onda has extensive knowledge in diagnostic, therapeutic, and
physiotherapy ultrasound applications. Markets have also been served
outside the medical sector, including wirebonding, non-destructive
testing, and cleaning applications

& Polytec

Polytec is the market leader for non-contact, laser based vibration and
velocity measurement instrumentation. Our innovative solutions allow our
customers to maintain their own technical leadership across many fields.

=]
PRECISION ACOUSTICS

When it comes to measuring ultrasound in the frequency range 40kHz to
50MHz, Precision Acoustics is regarded world-wide as a leading global
supplier of products to measure acoustic pressure and intensity. Precision
Acoustics offers consultancy, for transducer development and acoustic
measurement services to medical, NDT and academic establishments.

10
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Roth and Rau AG Microsytems provides leading solutions for surface
trimming as well as advanced deposition technologies using specialized
plasma and ion beam expertise. The equipment and technologies produced
by Roth & Rau are used in the photovoltaics, semiconductor, optics,
battery, automotive and rail industries

systems

scia Systems was launched in 2013 and offers advanced ion beam and
plasma technologies for the production of microelectronics and precision
optical components. In a unique manner the equipment of scia Systems
integrate advanced source technologies with innovative sample movement
for localized rate and process control.

SIMetris support ultrasonic product development using our finite element
simulation tool NACS. We provide analysis of piezoelectric,
vibroacoustic, and magneto-mechanical interactions as well as product
optimization.

SONIC

CONCEPTS

Sonic Concepts is the designer, developer and direct marketer of a variety
of products which include standard and custom HIFU transducers, custom
array transducers, instrumentation, hydrophones and calibration, acoustic
lenses, and our transducer design modeling software package,
PiezoCAD®.

[ S-Sl’lal’P Cutting Edge Ulirasound Solutions

S-Sharp is dedicated to providing cutting edge ultrasound solutions to our
customers with many years of passion and experiences in ultrasound
research and development.

Technologies

a leader in the development of high performance materials

The goal of TRS Technologies, Inc. is to utilize cutting edge R&D
combined with extensive manufacturing knowledge to build and grow
lasting and profitable business relationships making us the preferred
supplier of high quality, specialty piezoelectrics and dielectrics to OEMs
in the medical, sensor, and military markets.

é
ultrasonix
@
., -
analogic

Ultrasonix diagnostic ultrasound systems are designed to make ultrasound
easy to use in more areas of patient care. With high-resolution monitors
and excellent image quality, our systems are ideal for point-of-care
markets and procedure-driven applications. Analogic Ultrasound designs
and manufactures ultrasound systems that are sold to medical practitioners
under BK and Ultrasonix brands.

[ // ] | ]

WEIDLINGER

As a leading structural engineering and applied mechanics consultant, we
design and rehabilitate buildings, bridges, and infrastructure and develop
advanced analysis software. We also offer special services in vulnerability
assessment; risk analysis; forensic, earthquake, wind, and blast
engineering; soil/structure interaction; and sustainability.

Ultrasonics, Ferroelectrics, and Frequency Control Society
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General Chair

Pai-Chi Li

National Taiwan University,
Talped, Tabwan

paichi@ntu.edy v

Technical Program Chair
Stanislav Emelianov
University of Texas, Austin,
TX, USA

Finance Chair
Mark Schaefer
Sonic Tech, Inc. Ambler,
FA, USA

short Course Chair
Hairong Zheng
Shenzhen institute of
Advanced Technology,
Chinese Academy of Science,
shenrhen, China

Publication Chair
Steve Freear
University of Leeds
Leeds, United Kingdom

Exhibits Chair
Tsung-Tsong Wu
Mational Talwan University
Taiped, Tabwran

Lacal Arrangements Chair
Che-Chou Shen
Mathonal Talwan University of
Scierce and Technology
Taipei, Taiwan

Publicity Chalr

Ken-¥a Hashimote

Chiba University
Chiba, Japan

Web Chair
Chih-Euang Yeh
Mational Tsing-Hua Unversity
Hsinchu, Taiwan

FUTURE CONFERENCE

-24, 2015

2015 1US

The annual 2015 IEEE International Ultrasonics Symposium will be held at Taipei
International Convention Center, Taipei, Taiwan, from October 21-24, 2015. Oral
and poster presentation formats will be used at the symposium. Papers are
solicited for this conference describing original work in the field of ultrasonics from

the following subject classifications:

Group 1: Medical Ultrasonics

MBB Medical Beamforming and Beam Steering
MEE  Biological Effects & Dosimerry

MEBF  Blood Flow Measurement

MCA  Contrast Agents

MEL  Elastography

MIM  Medical Imaging

MPA  Medical Photoacousties

MSD  System & Device Design

MSF  Medical signal Processing

MTC  Medical Tissue Characterization

MTH Therapeutics, Hyperthermia, and Surgery

Group 2: Sensors, NDE & Industrial Applications

NAF  Acousties Microfluidics

MAI  Acoustic Imaging

MAM  Acoustic Microccopy

NAS  Acoustic Sensors

MNDE General NDE Methods

MNEH  Energy Harvesting

NFM  Flow Measurement

NMC  Material & Defect Chasactenzation
NPA  Photoacoustics

MNPC  Process Control

NSP  Signal Processing

NTD  Transducers: NDE and Industrial
NUA  Underwater Acoustics

NWP  Wave Propagation

Group 3: Physical Acoustics

PAT  Acoustic Tweerers and Particle Manipulation
PML  Nenlinear Acoustics

PGP  General Physical Acoustics

POA  Opfo-acoustics

FPW  Phononics

FTF  Thin Films

PMI  Magneti/Electromagnetic Interactions
PUM  Ultasonic Motors & Actuators

Group 4: Microacoustics: SAW, FBAR, MEMS

ADA  Device Applications

ADD  Device Design

ADM Device Modeling

AMP  Materials & Propagation

AMS  Microacoustic Sensor Devices & Applications

Group 5: Tranducers & Transducer Materials

TMC  Materisls Fabrication and Characterization
MO Madeling (Analytical & Numerical)

TFT  Thin and Thick Pleroelectric Films

TMU  Micremachined Ultrasonic Transducers

ThI  Biomedical Diagnostic and imaging Transducers
TIT  Biomedical Therapeutic Transducers

THF  Front-end and Integrated Electronics

TFI High Fregquency Transducers

TPF  Applications of Piezoelectrics & Ferroelactrics

Sponsored by the IEEE Uirosonics, Ferroelectiics & Frequency Control Society

IEEE ULTRASONICS, FERROELECTRICS,
AND FREQUENCY CONTROL SOCIETY

$IEEE
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CONFERENCE ORGANIZING COMMITTEE

General Chair:
Jafar Saniie

lllinois institute of Technology
Chicago, IL, USA

Technical Program Chair:
Jan D'hooge

Catholic University of Leuven

Leuven, Belgium

Finance Chair:
Jacqueline Hines

Applied Sensor Research and Device
Corporation
Maryland, USA

Local Chair:
Erdal Oruklu

lllinois Institute of Technology
Chicago, IL, USA

Short Course Chair:
Mario Kupnik

BTU Cottbus
Germany

Exhibits Chair:
Larry Kessler
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1A: 8:00am-12:00pm
Instructors:

1B: 8:00am-12:00pm
Instructors:

1C: 8:00am-12:00pm
Instructors:

1D: 8:00am-12:00pm
Instructors:

1E: 8:00am-12:00pm
Instructors:

1F: 8:00am-12:00pm
Instructors

2A: 1:00pm-5:00pm
Instructors:

2B: 1:00pm-5:00pm
Instructors:

2C: 1:00pm-5:00pm
Instructors:

2D: 1:00pm-5:00pm
Instructors:

2E: 1:00pm-5:00pm
Instructors:

2F: 1:00pm-5:00pm
Instructors

SHORT COURSES

Ultrasound Imaging Systems: from Principles to Implementation
Kai Thomenius, Massachusetts Institute of Technology, USA

Elasticity Imaging: Methods and Applications
Kathy Nightingale and Mark Palmeri, Duke University, USA

Acoustic Microfluidics
James Friend, Royal Melbourne Institute of Technology, Australia

Piezoelectric Ultrasonic Motors
Jorg Wallaschek, Gottfried Wilhelm Leibniz Universitat at, Germany and Minoru
Kuribayashi Kurosawa, Tokyo Institute of Technology, Japan

Radio Frequency Acoustic Resonators in Communications: Fundamentals,
Applications and Characterization
Ken-ya Hashimoto, Chiba University, Japan

Piezoelectric Fundamentals - Materials and Transducers

Susan Trolier-McKinstry Materials Research Lab, Penn State University, USA and
Sandy Cochran Institute for Medical Science and Technology, University of
Dundee, UK

Ultrafast Imaging in Biomedical Ultrasound: Principles and Applications
Mickael Tanter and Mathias Fink Institut Langevin, ESPCI, France

Ultrasound Vector Velocity Imaging
Jorgen Arendt Jensen, Technical University of Denmark, Denmark

Nonlinear Ultrasonic Imaging for NDE: From Laboratory Experiments to
R&D of a New Technology
Igor Solodov, Institute for Polymer Technology, University of Stuttgart, Germany

Acoustical Imaging; from Acoustic Field Equations to Imaging and Inversion
Koen W.A. van Dongen, Delft University of Technology, The Netherlands

A Modern Approach to Modelling and Simulation of Micro-acoustic Devices
Alireza Baghai-Wadji, University of Cape Town, South Africa

Micromachined Ultrasonic Transducers: PMUTs and CMUTSs
Firas Sammoura, Masdar Institute of Science and Technology, United Arab
Emirates and Amin Nikoozadeh, Stanford University, USA
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TECHNICAL PROGRAM COMMITTEE

Group 1: Medical Ultrasonics

TPC Vice Chair

Georg Schmitz
Ruhr—Universitaet
Bochum, Germany

Members

Olivier Basset, CREATIS, France

Ayache Bouakaz, INSERM, France

Lori Bridal, University Pierre and Marie Curie, France

Charles A. Cain, University of Michigan, US

Jean-Yves Chapelon, INSERM, France

Paul A. Dayton, University North Carolina/NCSU, Chapel Hill, US
Nico de Jong, Erasmus Medical Centre, Rotterdam, The Netherlands
Chris de Korte, Catholic University of Nijmegen, The Netherlands
Jan Dhooge, Catholic University of Leuven, Belgium

Emad Ebbini, University of Minnesota, US

Stas Emelianov, University of Texas at Austin, US

Kathy Ferrara, University of California Davis, US

Stuart Foster, University of Toronto, Canada

Steven Freear, University of Leeds, UK

Caterina Gallipi, University of North Carolina, US

James Greenleaf, Mayo Clinic, US

Christopher Hall, Philips Research, US

Peter Hoskins, University of Edinburgh, UK

John Hossak, University of Virginia, US

Kullervo Hynynen, University of Toronto, Canada

Jorgen Arendt Jensen, Technical University Denmark, Denmark
Hiroshi Kanai, Tohoku University, Japan

Jeff Ketterling, Riverside Research, US

Michael Kolios, Ryerson University, Canada

Elisa Konofagou, Columbia University, US

Nobuki Kudo, Hokkaido University, Japan

Pai Chi Li, National Taiwan University, Taiwan

Jian-yu Lu, University of Toledo, US

Tom Matula, University of Washington, US

James G. Miller, Washington University, US

Kathy Nightingale, Duke University, US

Svetoslav Nikolov, BK Medical, Denmark

William D. O'Brien, University of Illinois, US

Michael Oelze, University of Illinois, US

Georg Schmitz, Ruhr-Universitat Bochum, Germany
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Ralf Seip, Philips Research, US

Mickael Tanter, INSERM, France

Tom Thomas, Boston Scientific, US

Kai Thomenius, GE Corporate R&D, US

Hans Torp, University of Science and Technology, Norway
Piero Tortoli, University Firenze, Italy

Ton van der Steen, Erasmus Medical Centre, The Netherlands
Kendall Waters, Silicon Valley Medical Instruments, US
Keith Wear, Food and Drug Administration, US

Wilko G. Wilkening, Siemens Medical Solutions, US
Hairong Zheng, Shenzhen Institutes of Advanced Technology, China

Group 2: Sensors, NDE, and Industrial Applications

TPC Vice Chair

David Greve
Carnegie Mellon University
USA

Member

Robert C. Addison, Rockwell Science Center, USA
Walter Arnold, Fraunhofer Institute for NDT, Germany
Michal Bezdek, Endress+Hauser Flowtec AG, Switzerland
James Blackshire, Air Force Research Laboratory, USA
Ramazan Demirli, Villanova University, USA

James Friend, Monash University, Australia

Eric S. Furgason, Purdue University, USA

David Greve, Carnegie Mellon University, USA

Edward Haeggstrom, University of Helsinki, Finland
Jacqueline Hines, Applied Sensor R&D Corporation, USA
Patrick Johnston, NASA Langley Research Center, USA
Fabien J. Josse, Marquette University, USA

Lawrence W. Kessler, Sonoscan Inc., USA

Pierre T. Khuri-Yakub, Stanford University, USA

Mario Kupnik, Brandenburg University of Technology, Germany
Roman Maev, University of Windsor, Canada

Kentaro Nakamura, Tokyo Institute of Technology, Japan
Erdal Oruklu, Illinois Institute of Technology, USA
Massimo Pappalardo, University di Roma TRE, Italy
Jafar Saniie, Illinois Institute of Technology, USA
Gangbing Song, University of Houston, USA

Bernhard Tittman, Pennsylvania State University, USA
Jiromaru Tsujino, Kanagawa University, Japan

John F. Vetelino, University of Maine, USA

Paul Wilcox, University of Bristol, UK

William Wright, University College Cork, Ireland

Donald E. Yuhas, Industrial Measurement Systems, USA
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Group 3: Physical Acoustics

TPC Vice Chair

Vincent Laude
Centre National de la Recherche
Scientifique, France

Members

Manabu Aoyagi, Muroran Institute of Technology, Japan
Arthur Ballato, Clemson University, USA

Anne Bernassau, University of Glasgow, UK

Jan Brown, JB Consulting, USA

Charles Courtney, University of Bath, UK

Emmanuel Defay, CEA LETI Minatec Campus, France
Jianke Du, Shanghai Jiaotong University, China

Tao Han, Ningbo University, China

Fred Hickernell, Motorolla, Inc., USA

Takefumi Kanda, Okayama University, Japan

Yoonkee Kim, U.S. Army, USA

Eun Sok Kim, University of Southern California, USA
Minoru K. Kurosawa, Tokyo Institute of Technology, Japan
Amit Lal, Cornell University, USA

John Larson, Avago Technologies, USA

Vincent Laude, FEMTO-ST / CNRS, France

Andreas Mayer, Hochschule Offenburg, Germany

Roy H. Olsson III, Sandia National Laboratories, USA
Mihir Patel, Schlumberger-Doll Research,, USA

Yan Pennec, IEMN / Universite de Lille 1, France

Susan Schneider, Marquette University, USA

Bikash Sinha, Schlumberger-Doll Research,, USA
Takahiko Yanagitani, Nagoya Institute of Technology, Japan
Koen W.A. Van Dongen, Delft University of Technology, Netherlands
Jorg Wallaschek, Leibniz Universitat Hannover, Germany
Ji Wang, Ningbo University, China

Tsung-Tsong Wu, National Taiwan University, Taiwan
Yook-Kong Yong, Rutgers University, USA

Jiun Der Yu, Epson Research & Development Inc., USA
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Group 4: Microacoustics - SAW, FBAR, MEMS

TPC Vice Chair

Karl Wagner
TDK Corporation
Munich, Germany

Members

Ben Abbott, Triquint Semiconductor, USA

Robert Aigner, Triquint Semiconductor, USA

Ivan Avramov, Institute of Solid State Physics, Bulgaria
Sylvain Ballandras, freq 'n' sys SAS, France

Kushal Bhattacharjee, RF Micro Devices, USA

Sunil Bhave, Cornell University, USA

Sergey Biryukov, IFW Dresden, Germany

Paul Bradley, Avago Technologies, USA

Jidong Dai, Murata Electronics, Inc., USA

Omar Elmazria, Universite de Lorraine, France

Gernot Fattinger, Triquint Semiconductor, USA

Gerhard Fischerauer, University of Bayreuth, Germany
Ken-ya Hashimoto, Chiba University, Japan

Shitang He, IACAS, China

Chunyun Jian, Ericsson, Canada

Michio Kadota, Tohoku University, Japan

Jyrki Kaitila, Avago Technologies, Germany

Ilia Katardjiev, Uppsala University, Sweden

Takaharu Kawakatsu, Murata Manufacturing, Japan

Kimmo Kokkonen, Aalto University, Finland

Jan Kuypers, Sands 9, Inc., USA

Don Malocha, University of Central Florida, USA

Natalya Naumenko, Nat. University of Science & Techology MISIS, Russia
Hiroyuki Odagawa, Kumamoto National College of Technology, Japan
Takeo Oita, University of Tokyo, Japan

Tuomas Pensala, VIT, Finland

Mauricio Pereira da Cunha, University of Maine, USA
Maximilian Pitschi, TDK Corporation, Germany

Leonard Reindl, Albert-Ludwigs-University Freiburg, Germany
Richard Ruby, Avago Technologies, USA

Clemens Ruppel, TDK Corporation, Germany

Marc Solal, Triquint Semiconductor, USA

Masanori Ueda, Taiyo Yuden, Japan

Karl Wagner, TDK Corporation, Germany

Robert Weigel, University of Erlangen-Nuremberg, Germany
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Sergei Zhgoon, National Research University, Russia

Group 5: Transducers and Transducer Materials

TPC Vice Chair

Sandy Cochran
University of Dundee
UK

Members

Sandy Cochran, University of Dundee, UK

David Cowell, University of Leeds, UK

Christopher Daft, River Sonic Solutions, USA

Loriann Davidsen, Philips Healthcare , USA

Levent Degertekin, Georgia Institute of Technology, USA
Christine Demore, University of Dundee, UK

Charles Emery, Ulthera Inc., USA

Arif Sanli Ergun, TOBB University, Turkey

Lynn Ewart-Paine, NUWC, USA

Xiaoning Jiang, North Carolina State University, USA
Reinhard Lerch, Friedrich-Alexander-Universitat Erlangen-Nuremberg, Germany
Richard O'Leary, University of Strathclyde, UK

Omer Oralkan, North Carolina State University, USA
Wei Ren, Xi'an Jiaotong University, China
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Yongrae Roh, Kyungpook National University, Korea
Ahmad Safari, Rutgers University, USA

Jean-Francois Saillant, Areva, France

Mark Schafer, Sonic Tech Inc., USA

Scott Smith, GE Global Research, USA

Wallace Smith, Office of Naval Research, USA
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Qiming Zhang, Pennsylvania State University, USA
Shujun Zhang, Pennsylvania State University, USA

Qifa Zhou, University of Southern California, USA
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PLENARY SPEAKER

Can Integrated Ultrasound/Photoacoustic Systems Deliver on the Promise of Molecular Medicine?

Matthew O'Donnell, Professor of Bioengineering at University of Washington
September 4", 2014 Thursday 8:00am — 9:30am, Grand Ballroom, Hilton Chicago

Dr. O'Donnell has worked at General Electric CRD, the University of
Michigan, where he was Chair of the BME Department from 1999-2006, and
the University of Washington (UW), where he was the Frank and Julie Jungers
Dean of Engineering from 2006-2012. He is now Professor of Bioengineering
at UW. His most recent research has focused on elasticity imaging,
optoacoustic arrays, photoacoustic contrast agents, thermal strain imaging, and
catheter-based devices. He is a fellow of the IEEE and AIMBE and is a
member of the Washington State Academy of Sciences and the National
Academy of Engineering.

ABSTRACT

For over two decades, microbubble-based contrast agents have been used extensively in biomedical
ultrasound. Recent advances in molecular engineering have produced microbubbles targeted to specific
molecular biomarkers, especially in the vasculature. Over the same period, parallel advances have been
made in the field of photoacoustics in which molecular processes can be directly probed using the
mechanism of optical absorption with ultrasonic (US) readout similar to a conventional real-time imaging
system. Photacoustics (PA) brings molecular sensitivity to US imaging for many biomedical applications
using nano-scale, bioconjugated contrast agents. In addition, both US and PA agents can potentially be
used for molecularly-targeted therapies, opening the possibility for molecular theranostics using
integrated US/PA systems.

Although much progress has been made in recent years, there is still not a routine clinical procedure using
US/PA for molecular theranostics. If recent advances in molecular engineering and molecular biomarker
discovery are to be exploited for real clinical applications, many US/PA technologies must be translated
into clinical tools. In this talk, we will explore recent advances in the field and discuss current obstacles to
clinical translation. Finally, we will discuss how US/PA molecular theranostic technologies can accelerate
the transition to personalized medicine and effective healthcare delivery.
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CLINICAL SPEAKERS

1A-1 Strain-derived Cardiac Assessment

Jan D'hooge, Associate Professor in the Department of Cardiovascular Disease of the Medical Faculty at
the Catholic University of Leuven, Belgium

September 4™, 2014 Thursday 10:30am — 11:00am, Grand Ballroom

1C-1 Update on Contrast Ultrasound: Diagnostic and Therapeutic Applications
Steven Feinstein, M.D., Professor of Medicine at Rush University Medical Center, USA
September 4™, 2014 Thursday 3:30pm — 4:00pm, Grand Ballroom

1G-1 Three-Dimensional Echocardiography
Roberto Lang, M.D., Professor of Medicine at the University of Chicago, USA
September 5", 2014 Friday 3:30pm — 4:00pm, Grand Ballroom

INVITED SPEAKERS

Group 1: Medical Ultrasonics

1B-5 Ultrasound for Molecular Imaging and Guided Drug Delivery
Juergen K. Willman, Professor of Radiology at Stanford University, USA
September 4", Thursday 2:00pm-2:30pm, Grand Ballroom

1D-5 GPU Enabled Ultrasound Imaging Innovations
Alfred C. H. Yu, Professor of Electrical Engineering at The University of Hong Kong, Hong Kong
September 5", Friday 9:00am-9:30am, Grand Ballroom

1E-5 Biogenic Nanostructures as Reporters for Ultrasound Imaging
Mikhail G. Shapiro, Professor of Chemical Engineering at California Institute of Technology, USA
September 5", Friday 11:30am-12:00pm, Grand Ballroom

1F-1 Histotripsy: Recent Advances
Charles A. Cain, Professor of Biomedical Engineering at University of Michigan, USA
September 5", Friday 1:00pm-1:30pm, Grand Ballroom

1H-1 Augmented Trans-esophageal Ultrasound for Guidance of Cardiac Interventions
Terry Peters, Professor of Biomedical Engineering at Robarts Research Institute, UK
September 6", Saturday 8:00am-8:30am, Grand Ballroom

1J-1 Optical Coherence Tomography: The Optical Analogue to Ultrasound Imaging
Stephen A. Boppart, Professor of Engineering at University of Illinois, USA
September 6", Saturday 1:00pm-1:30pm, Grand Ballroom
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Group 2: Sensors, NDE & Industrial Applications

4B-1 Efficient Monitoring and Inspection of Plate-like Structures with Ultrasonic Guided Waves
Jennifer Michaels, Professor of Engineering at Georgia Institute of Technology, USA
September 4", Thursday 1:00pm-1:30pm, Marquette

4E-1 Interaction of Microbubbles and Microdroplets with Ultrasound

Michel Versluis, Professor Physical and Medical Acoustics Physics of Fluids Group at University of
Twente, Netherlands

September 5", Friday 10:30am-11:00am, Marquette

4G-3 Biosensing using Contactless Quartz Resonators
Hirotsugu Ogi, Professor of Engineering at Osaka University, Japan
September 5", Friday 4:00pm-4:30pm, Marquette

41-5 High Temperature Piezoelectric Transducers
Makiko Kobayashi, Professor of Engineering at Kumamoto University, Japan
September 6", Saturday 11:30am-12:00pm, Marquette

Group 3: Physical Acoustics

5C-5 Recent Advances in Nonlinear Modeling of Bulk Acoustic Wave Resonators
David Feld, Dong Shim, Siamak Fouladi, Farhad Bayatpur, AVAGO Technologies, USA
September 4", Thursday 4:30pm-5:00pm, Williford A

5D-1 Ultrahigh Frequency Ultrasound and Its applications to Cellular Bioengineering
K. Kirk Shung, Professor of Biomedical Engineering at University of Southern California, USA
September 5", Friday 8:00am-8:30am, Williford A

S5H-3 Acoustic Filters Based on Thin Single Crystal LiNbO3 Films: Status and Prospects
Alexandre Reinhardt, Research Engineer at CEA-Leti, France
September 6", Saturday 8:30am-9:00am, Williford A

Group 4: Microacoustics: SAW, FBAR, MEMS

6C-3 Co-doped AIN Thin Films for Wideband FBAR Applications
Tsuyoshi Yokoyama, Taiyo-Yuden Company, Japan
September 4", Thursday 4:00pm-4:30pm, Williford B

6F-3 Bulk Acoustic Wave Gyroscope
Farokh Ayazi, Professor of Engineering at Georgia Institute of Technology, USA
September 5", Friday 1:30pm-2:00pm, Williford A

61-3 Power Durable Electrode Metallization: Material Choice, Failure Mode, and Characterization
Ryoichi Takayama, Panasonic Corporation, Japan
September 6", Saturday 11:00am-11:30am, Williford B
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Group 5: Transducers & Transducer Materials

7A-5 The Evolution and Applications of High Frequency Ultrasound Transducers
Stuart Foster, Professor of Medical Biophysics at Sunnybrook Health Sciences Centre, Canada
September 4", Thursday 11:30am-12:00pm, Williford C

7E-3 New Applications of Ultrabiosonics, - Feasibility Studies of Fish Growing by Ultrasonic
Stimulation

Yohachi (John) Yamashita, Professor of Engineering at Toyama Prefectural University, Japan
September 5", Friday 11:00am-11:30am, Williford C

71-1 Piezoelectric Ceramics in Ultrasound - 3203HD and Beyond

Gerald Stranford, Thomas Vencill, David Williams, Lillian Gutierrez, and Bruce Johnson, CTS Electronic
Components, USA

September 6", Saturday 10:30am-11:00am, Williford C
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STUDENT PAPER COMPETITION

Student Paper Competition Chairs:
Group 1 (Ralf Seip), Group 2 (David Greve), Group 3 (Vincent Laude), Group 4 (Karl Wagner), and
Group 5 (Sandy Cochran)

PA-1 Comparison of tumor microvasculature assessment via Ultrafast Doppler Tomography and
Dynamic Contrast Enhanced Ultrasound

Charlie Demene', Thomas Payenz, Alexandre Dizeux®, Jean Luc Gennisson', Lori Bridal®, Mickaél
Tanter'

"nstitut Langevin, ESPCI ParisTech, CNRS UMR7587, Inserm U979, Paris, France,
*Laboratoire d’imagerie biomédicale, Université Pierre et Marie Curie, UMR S 1146 / UMR 7371, Paris,
France

PA-2 Ultrasound Quantification of Molecular Marker Concentration in Large Blood Vessels
Shiying Wang', F William Mauldin Jr', Alexander L Klibanov'?, John A Hossack'

'Biomedical Engineering, University of Virginia, Charlottesville, Virginia, USA,
’Division of Cardiovascular Medicine, University of Virginia, Charlottesville, Virginia, USA

PA-3 Ultrafast Plane Wave Imaging Based Pulsed Magnetomotive Ultrasound
Pei-Hsien Ting', Yi-Da Kang’, San-Yuan Chen’, Meng-Lin Li'?

'Dept. of Electrical Engineering, National Tsing Hua University, Hsinchu, Taiwan,
*Department of Materials Science and Engineering, National Chiao Tung University, Taiwan,
*Institute of Photonics Technologies, National Tsing Hua University, Taiwan

PA-4 Ultrafast vaporization dynamics of photoacoustic polymeric microcapsules
Guillaume Lajoiniel, Erik Gelderblom', Ceciel Chlon?, Marcel Béhmerz, Nico De J 0ng3, Wiendelt
Steenbergen®, Srirang Manohar”, Michel Versluis'

'Physics of Fluids, University of Twente, Netherlands,

*Philips Research Laboratories Europe, High Tech Campus, Netherlands,
*Biomedical Engineering, Thoraxcenter, Erasmus mc, Netherlands,
*Biomedical Photonic Imaging Group, University of Twente, Netherlands

PA-5 Pharmacodynamic analysis for efficient drug delivery through the FUS-induced BBB opening in
Non-Human Primates in vivo

Gesthimani Samiotaki’, Shih-Ying Wu', Maria Eleni Karakatsani', Matthew Downs', Sachin
Jambawalikar?, Elisa Konofagoul,2

'Biomedical Engineering, Columbia University, USA,
*Department of Radiology, Columbia University, USA

PA-6 Estimation of arterial wall motion using ultrafast imaging with transverse oscillations
Sebastien Salles', Simon Lai’, Damien Garcia’, Alfred Yu?, Didier Vrayl, Hervé Liebgott1

'CNRS UMR 5220, INSERM U1044, Université de Lyon, Insa de lyon, France,
*Biomedical Ultrasound Laboratory, University of Hong Kong, China, People's Republic of,
’RUBIC, CRCHUM, University of Montreal, Department of radiology, Canada
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PA-7 Application of Air-Coupled Ultrasound to Full-Scale Concrete Columns Using Tomography
Hajin Choi', John S. Popovics®

'University of Illinois at Urbana-Champaign, Champaign, IL, USA,
*Civil and Environmental Engineering, University of Illinois at Urbana-Champaign, Urbana, IL, USA

PA-8 Microparticle manipulation and whole blood pre-treatment in surface acoustic wave counterflow
devices

Marco Travagliatil’z, Richie Shilton?, Marco Pagliazzil, Ilaria Tonazzini', Fabio Beltram'~, Marco
Cecchini'

"Laboratorio NEST, Scuola Normale Superiore and Istituto Nanoscienze - CNR, Pisa, Italy,
*Center for Nanotechnology Innovation @ NEST, Istituto Italiano di Tecnologia, Pisa, Italy

PA-9 Hardware-Software Co-design of 3D Data Compression for Real-Time Ultrasonic Imaging
Applications

Pramod Govindanl, Jafar Saniie'

'Electrical and Computer Engineering, Illinois, Institute of Technology, USA

PA-10 Cavity modes and optomechanic interactions in phoxonic crystals
Said El-Jallal"?, Mourad Oudich’, Yan Pennec', Bahram Djafari-Rouhani', Abdelkader Makhoute*, Jordi
Gomis-Bresco’, Daniel Navarro-Urrios’, Alejandro Martinez’, Clivia Sotomayor™’

'Institut d’Electronique, de Microélectronique et de Nanotechnologie, Université Lille 1, Villeneuve
d'Ascq, France,

*Physique du Rayonnement et de I’Interaction Laser Matiére, Université Moulay Ismail, Meknes,
Morocco,

*Institut Jean Lamour, Université de Lorraine, Vandoeuvre-lés-Nancy, Nancy, France,

*Physique du Rayonnement et de 1’Interaction Laser Matiére, Université de Moulay Ismail, Meknes,
Morocco,

’ICN2 - Institut Catala de Nanociencia i Nanotecnologia, Campus UAB, 08193 Bellaterra, Barcelone,
Spain,

Nanophotonics Technology Center, Universitat Politécnica de Valéncia, Valencia, Spain,

"ICREA - Institucio Catalana de Recerca I Estudis Avangats, 08010, Barcelone, Spain

PA-11 Multiple shear wave roundtrips liquid sensor by c-axis parallel oriented ZnO film/silica glass pipe
structure
Shoko Hiyama', Takahiko Yanagitani’, Shinji Takayanagi', Yoshiya Kato', Mami Matsukawa'

'Wave electronics research center, Laboratory of Ultrasonic Electronics, Doshisha University, Kyotanabe,
Japan,
*Graduate School of Engineering, Nagoya Institute of Technology, Nagoya, Japan

PA-12 Non-linear cavitation cloud oscillations in high intensity focused ultrasound

Keith Johnston', Bjoern Gerold', Sandy Cochran', Alfred Cuschieri', Paul Prentice'

'Institute for Medical Science and Technology, University of Dundee, Dundee, United Kingdom
PA-13 Ultrasonic assembly of short fibre reinforced composites

Marec-S Scholz', Bruce W Drinkwater?, Richard S Trask'

'ACCIS, Department of Aerospace Engineering, University of Bristol, Bristol, United Kingdom,
*Department of Mechanical Engineering, University of Bristol, Bristol, United Kingdom
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PA-14 Design of High Q Thin Film Bulk Acoustic Resonator Using Dual-Mode Reflection
Ngoc Nguyen', Agne Johannessen', Ulrik Hanke'

'Micro and Nano Systems Technology, Buskerud and Vestfold University College, Borre, Vestfold,
Norway

PA-15 Influence of Dissipated Power Distribution on BAW Resonators' Behavior
Andreas Tag', Dominik Karolewski?, Bernhard Bader’, Maximilian Pitschi’, Robert Weigell, Amelie
Hagelauer'

"Institute for Electronics Engineering, Friedrich-Alexander-Universitit Erlangen-Niirnberg, Erlangen,
Germany,

*IMMS Institut fiir Mikroelektronik- und Mechatronik-Systeme gemeinnuetzige GmbH, Ilmenau,
Germany,

*Cellular - Systems, Acoustics, Waves Business Group, TDK Corporation, Munich, Germany

PA-16 Chip Scale Reconfigurable Phased- Array Sonic Communication
Jason Hoople', Justin Kuo®, Serhan Ardanug®, Amit Lal®

'Electrical and Computer Engineering, Cornell University, USA,
*Cornell University, USA

PA-17 Dual frequency transducers for super harmonic intravascular ultrasound imaging
Jianguo Ma', Karl Heath’, Yang Li’, Paul Dayton®, Qifa Zhou’, Kirk Shung’, Xiaoning Jiang'

'Mechanical and Aerospace Engineering, North Carolina State University, Raleigh, North Carolina, USA,
*UNC/NCSU Joint Department of Biomedical Engineering, University of North Carolina, Chapel Hill,
North Carolina, USA,

*Department of Biomedical Engineering, University of Southern California, Los Angeles, California,
USA

PA-18 An Ultrasound-Based Noninvasive Neural Interface to the Retina.: Projection Algorithm and
Frontend Integrated Circuit Architecture
Xun Wu', Mohit Kumar', Omer Oralkan'

'Department of Electrical and Computer Engineering, North Carolina State University, Raleigh, North
Carolina, USA

PA-19 Improved Performance CMUT-on- CMOS Devices Using ALD Hafnium Oxide
Insulation Layer
Toby Xu', Coskun Tekes', F. Levent Degertekin'

'Mechanical Engineering, Georgia Institute of Technology, Atlanta, GA, USA,

PA-20 Integration of Pb(Zr, Ti)O<sub>3</sub> (PZT) Thin Films on a Complex Microfluidic System:
Toward New Possibilities for Low Consumption Micropumps

Pierre-Henri Cazorla', Olivier Fuchs', Martine Cochet', Sandrine Maubert', Gwenael Le Rhun',
Stephane Fanget', Yves Fouillet', Emmanuel Defay'

'CEA-LETI, Minatec Campus, Grenoble, France
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POSTER PRESENTATION GUIDE

Posters will be on display in the Poster Area located in the Salon C (lower level). This year we will have
three full day poster sessions. Each poster session is divided into two time slots, as follows:

Mornings: 9:30am to 10:30am
Afternoons: 2:30pm to 3:30pm

Authors must be present during BOTH TIME SLOTS. Posters must be posted in the morning between
7:30am to 8:00am. They must be removed between 5:00pm to 5:30pm at the end of the day.
THEREFORE each poster will be displayed for a full day.

Student Poster Competition (SPC) posters will be displayed in Normandie Lounge on the Second
Floor. In recognition of their accomplishment, SPC posters will be on display for all THREE days of the
conference. Student authors are required to be present for all six poster sessions to describe their work.
Judges will review the SPC posters on Thursday only.

Poster Size and Instructions

e One poster board is allocated to each presentation. The recommended poster size is 36 inches high by
48 inches wide (92 cm x 122 cm ).

e Posters must be mounted using tapes/pins provided by the organizing committee.

e Please note that there will be two poster sessions per day, therefore two posters will use the same
board in the day, one in the morning and one in the afternoon. For this reason, be considerate and
remove your poster in the designated time after your session is over, to allow enough time to the next
authors to place their posters.

e Fach poster presenter is required to defend his/her poster during the respective poster session slot for
the paper to be included in the conference proceedings.

e Simply posting the pages of your written version of the proceedings paper is NOT effective and thus
NOT acceptable for your Poster Paper Presentation.

e The title of your poster paper should be done in block letters which are AT LEAST 8to 10cm (3to 4
inches) high.

e All text must be easily readable from a distance of 1 to 2 meters. Make the lettering at least 1 cm
high, smaller lettering will not be legible from a distance of 1 to 2 meters.

e All graphs and charts should be AT LEAST 25 X 30 cm (approximately 8.5 x 11 inches) or larger.

e Itis a good idea to sequentially number your materials in the poster. This will indicate to the viewer a
logical progression through your Poster Paper Presentation.

e Provide an introduction (outline) and a summary or conclusion for your Poster Paper Presentation.

e Prepare your Poster Paper Presentation carefully so that it can be used as the basis to explain and
answer questions from the viewers.

e [t is helpful to have copies of the written version of your paper available for those viewers who may
want to study specifics of your work in more detail.

e Have your business cards available for those who may wish to contact you at a later date.

e Bring along a tablet of blank paper that you may use for a discussion of technical details relating to
your poster paper.
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ORAL PRESENTATION GUIDE
Observing Your Allotted Time

e The total time allotted to each speaker is 15 minutes. You should plan to speak for 12 minutes and
leave 3 minutes for questions.

e Invited speakers have twice this time, 30 minutes in total, and they should plan to speak for about 25
min, leaving 5 min. for questions.

e There is NO EXCUSE for using more than your allotted time. Rehearse your presentation several
times; projecting slides and doing anything else you would otherwise expect to do at the meeting. It is
a discourtesy to your audience, the Session Chair and the other speakers to exceed your allotted time.
The Session Chairs are instructed to adhere to the printed schedule for the session. With parallel
sessions this is critical to the overall success of the conference.

Organization of Oral Sessions

e There are seven parallel sessions in the conference and the Technical Program Committee will ensure
minimal conflicts of topics between the parallel sessions.

e Audio and Video Equipment Provided at the Conference: The conference will be equipped with a
computer video projector and a computer that is connected to the projector for each oral presentation
room. Normal audio equipment such as microphones will be provided.

e Software Used in the Conference: The computers are equipped with Windows 7 as well as Microsoft
PowerPoint 2010 (Office 2010) and Adobe Acrobat Reader. The PowerPoint 2010 is the preferred
projection software offered at the conference.

e tis strongly recommended to all authors to check their presentation in the Speaker Ready Room for
compatibility and proper operation.

e Avoid Font Problems: Since your computer may have sophisticated fonts (such as special equation
symbols) that the conference computers do not have, it is suggested that when you save your
PowerPoint presentations, use "Save As" from your "File" pull-down menu. When a dialog box pops
up, click on the "Tools" menu on that dialog box and select "Save Options". Then, check the option
"Embed true type fonts". Click "OK" and then click "Save". This allows you to include the fonts you
are using in your presentations to minimize the font incompatibility problems. Otherwise, any fonts
that are not recognized by the conference computers would be incomprehensible. In addition to the
default ".pptx" file format, we suggest that you also save a copy of your presentations in the ".ppsx"
(PowerPoint Show) format for safe (the ".ppsx" version may also include some of the special fonts in
your presentations). If you have a full version of Adobe Acrobat, we suggest you also save (or print)
your presentations into a ".pdf" format and thus you will be able to use the free Adobe Reader
software to present in case nothing else would work.

e Movies or Videos: If you have movies or videos, the best way to present them properly is to use your
own laptop computers since the conference computers may not have the Code/Decode (Codec)
software that is necessary to play your movies or videos. If you do not wish to bring your own
computers, you may have to convert all of your movies and videos to the Moving Picture Experts
Group 1 (MPEG1) format to ensure a cross-platform compatibility. In addition, the movie or video
files should be placed where the links in your presentations are pointing to. To make it easy, you
could place the movies and videos in the same folder as your ".pptx" or ".ppsx" files when you
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prepare your presentations and then copy all these files together to a folder or the desktop of the
conference computers.

e USB Thumb Drives: Nowadays it is convenient to save your PowerPoint presentations in a USB 2.0
thumb drive. The conference computers will be equipped with the USB 2.0 interfaces. However,
some USB drives may have security or driver issues that may prevent the drives from being
recognized by the conference computers. Please scan your USB drives to remove viruses if there are
any before you bring them to the conference.

e CD or DVD Backup: You could also save a copy of your presentation on a CD-R, CD-RW, DVD-+/-
R, or DVD+/-RW as a backup in case your USB thumb drives do not work with the conference
computers (such as missing drivers or having security protections). When you use CD or DVD
media, you should "close" (not be able to add any more files) them to increase the chance that these
media could be read by the conference computers. If you use DirectCD to save your presentations,
please make sure they are readable in a computer without DirectCD software installed.

e VGA Adapters: The conference computer projectors will be equipped only with a standard 15-pin
analog Video Graphic Array (VGA) connector. If you decide to bring your laptop computers that do
not have a VGA port, it is your responsibility to bring all necessary video output adapters with you so
that your computers can be connected to the projectors (your computer vendors usually sell or ship
such converters with your computers). In addition, the highest resolution of the computer projectors is
1024 x 768 pixels and the resolution of your laptop computers may need to be adjusted properly.

e 230V-110V Voltage Converters: Chicago uses 110V/60Hz as its power standard. If your laptop
computers do not work with 110V/60Hz, it is your responsibility to bring all necessary power
converters. In addition, please plug the power adapters into the power strips so that your laptop
computers will not run out of power during your presentations. Please also notice that the plug of the
power adapter of your laptop computer may not necessarily fit with the 110V power strip. In this
case, international converters/adaptors may be needed for you to use the power strips.

e Backup Your Laptop Computers: We suggest you make a copy of your presentations on a USB
thumb drive in case your computers are damaged, lost, or cannot be used for whatever reasons.

Good Practices

e Show no more than 1 slide per minute of speaking time. This means approximately 10-12 slides
MAXIMUM for the 12 minutes of presentation at the symposium. Remember, the last three minutes
of the presentation are for questions from the audience. It detracts from the quality of the presentation
to flash numerous graphs, equations, or tables on the screen in rapid sequence in an effort to squeeze
a presentation into its allotted time.

e Make the letters on your slides BIG ENOUGH. Suggested minimum font is 14.

e Put no more than 12 lines of text or 4 curves on any slide.

e Avoid lengthy tabulations of numerical data and limit equations to those for which the terms can be
properly defined.

e Your audience needs time to interpret the data that you present. While you are very familiar with the
data displayed, the audience is not. Describe the abscissa, coordinates, units and the legend for each
curve.

e When you display a curve, tell the audience what they should be looking for in order to grasp the
point you are trying to make. The audience will not have time to figure it out for themselves.

e Use repetition in your talk to ensure the facts are understood by the audience.
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e In addition to the body of the talk, present an introduction and a summary or conclusion.

e Include only information or data that can be properly explained in the allotted time.

e Repeat any questions that are posed to you.

e Ifa question requires a lengthy reply, suggest that you and the person asking the question meet after
the presentation. Then take the discussion out of the meeting room.

SPEAKER READY ROOM

Speakers” Ready Room, Room PDR4, is located on the 3" Floor of the Hilton Chicago Hotel.
Please submit your presentation in person to the Speakers” Ready Room at least 1 2 hour
before the beginning of session. For the morning sessions please submit power point
presentations by the end of the prior day.

The Speaker ready hours for submitting presentations are:
Wednesday-Saturday: 7:00am—5:00pm.
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CONDENSED IUS SESSIONS PROGRAM

Condensed Program: Wednesday, September 3, 2014

Location and Rooms for Short Courses Will be Announced Later
Short Course 1A. Short Course 1E. Short Course 1F.
. Short Course 1B. . . . .
Ultrasound Imaging . Short Course 1C. Short Course 1D. Radio Frequency Acoustic Piezoelectric
X Elasticity . . . .
8:00am-12:00pm Systems: from Imagine: Mothods Acoustic Piezoelectric Resonators in Fundamentals -
Principles to an dg A & lications Microfluidics Ultrasonic Motors Communications: Materials and
Implementation PP Fundamentals, Applications Transducers
and Characterization
12:00pm-1:00pm Lunch
Short Course 2C. Short Course 2F.
Short CourseAZA.A Nonlinear Ultrasonic Short ACourse 2].)' Short Course 2E. Micromachined
Ultrafast Imaging in Short Course 2B. . . Acoustical Imaging; .
. . Imaging for NDE: - A Modern Approach to Ultrasonic
1:00pm-5:00pm Biomedical Ultrasound Vector from Acoustic Field . . . .
Ultrasound: Principles Velocity Imaging Fr"“.“ Laboratory Equations to Imaging Mod‘ellmg and S'lmulat'lon Transducers:
and A iications Experiments to R&D and Inversion of Micro-acoustic Devices PMUTSs and
PP of'a New Technology CMUTs

Condensed Program: Thursday, September 4, 2014

8:00am-9:30am Opening & Plenary Talk (Grand Ballroom)
9:30am-10:30am Poster Session and Refreshments (Salon C)
Grand Ballroom Waldorf Boulevard Marquette = Williford A Williford B Williford C
Session 2A. Session 6A.
Session 1A. MTH: Drug Session 3A. Session 4A Session SA. RF fronten(.i Session 7A.
10:30am-12:00pm MEL: Cardiac Strain delivery MPA: Arravs General Physical devices High Frequency
Imagin; and novel Photoacoustics I ¥s Acoustics 1 . Transducers
ging
and oscillators
treatment
approaches
12:00pm-1:00pm Lunch Break
Session 1B Sesl\s/}(éxi?B. Session 3B. Session 4B. Session 5B. Session 6B.
1:00 2:30 MCZS‘S;\(/)IHI ‘l Cardi y 1 MBB: Structural Models in Sensors and Session 7B.
00pm-2:30pm o o'ecular arEl’:‘t’?s.f“ ar Beamforming Health Physical Field CMUTs (1)
maging sttty I Monitoring Acoustics Characterization
Imaging
2:30pm-3:30pm Poster Session and Refreshments (Salon C)
Session 2C. . . . Session 7C.
Session 1C. MEL: ?\;”Srsgnlj)c Session 4C. S:ISSRI).H 5C. ChSess1ton‘ 6(5.' Micromachined
3:30pm-5:00pm MCA: Outlook for Elastography: F s oW Materials onimnear aracterization Ultrasound
. Lo requency Tissue o Acoustics of
Contrast Imaging Clinical Characterizati Characterization 1 terial Transducer
Applications aracterization materials Modeling
6:00pm- 8:00pm Reception (Grand Ballroom)

Ultrasonics, Ferroelectrics, and Frequency Control Society

31




2014 IEEE International Ultrasonics Symposium

Condensed Program: Friday, September 5, 2014

Grand Ballroom =~ Waldorf Boulevard Marquette =~ Williford A Williford B Williford C
Session 1D. . Session 5D. .
MSD: Advanced Session 2D. Session 3D. . Particle Session 6D. Session 7].)‘
X MBF: Vector N Session 4D. . . Therapeutic
8:00am-9:30am Multi-Channel and . MPA: Manipulation Sensors and ID
X . Velocity . NDE Ultrasound
Multi-Modality X Photoacoustics 11 and tags
Techniques . Transducers
Systems Acoustic
Tweezing 2
9:30am-10:30am Poster Session and Refreshments (Salon C)
: . Session SE. .
Session IE. Session 2E. Session 3E. Session 4E. Particle Sesspn OE. Session 7E.
MCA: Contrast MBF: Novel . . . . Innovations for s
10:30am-12:00pm MSP: Medical Acoustic Manipulation . ) Applications of
Agents: New Flow . . . i microacoustic . .
S . Signal Processing Microfluidics and . Piezoelectrics
Investigations Techniques . devices
Acoustic
Tweezing 3
12:00pm-1:00pm Lunch Break
Session 1F. Session 2F. Session 3F. Session 4F. Seijﬁzf F. Session 7F
1:00pm-2:30pm MTH: Histotripsy MEL: Vascular MBB: Signal . . :
. . - . . . microacoustic CMUTs (2)
and Lithotripsy Strain Imaging Beamforming Processing .
o devices
2:30pm-3:30pm Poster Session and Refreshments (Salon C)
Session 1G. IS\E;SCIOI;I?CL Session 3G. Session 7G.
MIM: New - g MEL: Elasticity Session 4G. Diagnostic and
3:30pm-5:00pm . Frequency - . .
Developments in Tissue Imaging Methods Sensing Imaging
Volumetric o I Transducers
Characterization
Ultrasound
6:30pm -11:00pm Banquet (Grand Ballroom)

Condensed Program: Saturday, September 6, 2014

Grand Ballroom =~ Waldorf Boulevard Marquette =~ Williford A Williford B Williford C
Session 1H. N?;;s?osn z}:{ié-ﬂ Session 7H.
MIM: Ultrasound MEL: Elasticity A li(;atil())ns of Session 4H. Session SH. Session 6H. Electronic
8:00am-9:30am Tools to Guide Imaging PP Wave e Nonlinearity and Control
. Advanced . Thin-Films 1 o
Cardiac Methods IT Propagation Tunability and Needle
. Ultrasound !
Interventions Actuation
Systems
9:30am-10:30am Poster Session and Refreshments (Salon C)
Session 51.
Session 11 Session 21 Session 31. Ultrasonic Session 61.
) ) MTH: Blood- . Motors Materials for Session 7I.
MCA: Contrast MPA: . Session 41. . . .
10:30am-12:00pm . brain and Multi- SAW Piezoelectric
Agents: New Photoacoustics . Transducers .
. barrier and Modal and BAW Materials
Technologies 111 . . L
sonoporation Thin Film applications
Transducers
12:00pm-1:00pm Lunch Break
Session 1] Session 2J. Session 4J. Session 7J.
1:00pm-2:30pm MIM: Vascuiar MTH: Tumor Session 3J. Industrial Session 5J. Photoacoustics
00p 20p C treatment and MTC: Bone Applications and Phononics 1 and
Imaging L . .
monitoring Flow Sensing other topics
2:30pm-3:30pm Poster Session and Refreshments (Salon C)
Session 2K. Session 3K.
Session 1K. ) MBE: Ultrasound Session 4K. .
. MBB: . Session SK.
3:30pm-5:00pm MEL: Liver Beamformin Induced Airborne Onto-Acoustics
Elasticity Imaging 1 & Biological Ultrasound P
Effects
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HILTON CHICAGO HOTEL FLOOR PLANS

Second floor map: (Oral Sessions, Student Poster Competition)
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HILTON CHICAGO HOTEL FLOOR PLANS

Salon C Map— Lower Level (Registration, Exhibits, Poster Sessions)
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