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Welcome

The chip industry continues to name lithography as a critical challenge in fabricating next-
generation integrated circuits. Historically, the lithography community has successfully met

any challenge the semiconductor industry has faced, from bringing immersion lithography into
mainstream production to working with chip designers on improving manufacturability. However,
to continue the required IC technology progression will demand unprecedented ingenuity,

the introduction of new lithographic technologies into production, greater cost efficiency, and
communication within the lithography community and across interdisciplinary lines. With this in
mind an additional conference on etch technology has been added to the Advanced Lithography
Symposium.

For the past 35 years, SPIE Advanced Lithography has played a key role in bringing the
lithography community together to solve challenges required by the semiconductor industry.
Symposium participants come from an extensive array of backgrounds to share and learn about
state-of-the-art lithographic tools, resists, metrology, materials characterization, and design

and process integration. Through a series of provocative panel discussions and seminars, the
symposium further probes current issues to be faced as we extend these technologies or try to
switch to alternative technologies.

SPIE Advanced Lithography is organized into seven conferences:

¢ Alternative Lithographic Technologies

e Extreme Ultraviolet Lithography

e Metrology, Inspection, and Process Control for Microlithography
e Advances in Resist Materials and Processing Technology

e Optical Microlithography

¢ Design for Manufacturability through Design-Process Integration
¢ Advanced Etch Technology for Lithographic Patterning

All conferences are organized by current practitioners of the art, and numerous courses are taught
by recognized industry experts. Additional information is available from the many manufacturers’

exhibits, which allow tool makers and material suppliers to showcase new products while
interacting one-on-one with customers.

We welcome you to the San Jose Convention Center, San Jose, California, for SPIE Advanced
Lithography’s 36th year.

Symposium Co-Chair

Harry J. Levinson
GLOBALFOUNDRIES Inc.

Symposium Chair

Donis G. Flagello
Nikon Research Corp. of America

SPIE Advanced Lithography 2012 - spie.org/alprogram
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Daily Schedule

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY

Spec| a' Events Welcome and Announcements (Flagello), EXHIBITION, p. 9
8:00to 8:30 am, p. 6 10:00 am to 5:00 pm 10:00 am to 4:00 pm
Plenary Presentation: The Mobile Wireless
Phenomenon: A Continued Need for
Advanced Lithography (Clifford) 8:30 to 9:10
am, p. 6

Poster Reception (Conferences 8324, Poster Reception (Conferences 8322,
8325, 8328) 6:00 to 8:00 pm, p. 7 8323, 8326, 8327) 6:00 to 8:00 pm, p. 7

Panel Discussion: EUVL isn’t the Solution:
Are the Alternative Lithographics

Plenary Presentation: High-Resolution
Patterning: A View of the Future ( Willson) Technologies Ready?, Moderators:
91010 9:50am, p. 6 Douglas J. Resnick, William M. Tong, 5:00
Plenary Presentation: Squares Do Not Make  to 7:00 pm, p. 7

Good Frisbees (Progler) 9:50 to 10:30 am, p. 6

Panel Discussion: Wild and Crazy Ideas,

Award Announcement for Conference Moderators: Nigel R. Farrar, Mircea V.
Metrology, Inspections, and Process Dusa, 7:45 to 9:00 pm, p. 7

Control for Microlithography 11:00 to 11:10

am, p. 8

Award Announcements for Conference
Advances in Resist Materials and
Processing Technology 11:00 to 11:30 am,
p.8

Fellows Luncheon, 12:00 to 1:00 pm, p. 7

Nanotechnology in Microlithography Panel
Discussion: Metrology Solutions for Sub-
10nm Advanced 3D Integrated Memory and
Logic Devices, Moderators: Christopher L.
Soles, Richard M. Silver, 6:00 to 7:30 pm, p. 7

CO nfe rences 8322 Extreme Ultraviolet (EUV) Lithography Il (Naulleau), p. 16-50
8323 Alternative Lithographic Technologies IV (Tong), p. 16-54

8324 Metrology, Inspection, and Process Control for Microlithography XXVI (Starikov), p. 16-54

8325 Advances in Resist Materials and Processing Technology XXIX (Somervell), p. 16-41
| 8326 Optical Microlithography XXV (Conley), p. 17-55

8328 Advanced Etch Technology for Nanopatterning (Zhang), p.17-29 8327 Design for Manufacturability through Design-Process Integration VI (Mason),
p. 17-53

See Course Daily
Schedule, page 13.
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Plenary Presentations

Welcome and Announcements
Convention Center Room A2

Monday 13 February................ 8:00 to 8:30 am

Symposium Chair: Donis G. Flagello, Nikon Research
Corp. of America

Introduction of New SPIE Fellows

9th Frits Zernike Award for Advances in
Optical Microlithography
Zernike Award Sponsored by:

L Y el
S N Y B B
¥ 1% -

&% ASML

Plenary Presentations
Convention Center Room A2

Monday 13 February . .............. 8:30 to 10:30 am

Sponsored by: @‘% ASML

8:30 to 9:10 am

The Mobile Wireless Phenomenon:
A Continued Need for Advanced
Lithography

Jim C. Clifford
Senior Vice President and GM
Qualcomm CDMA Technologies

Abstract: Mobile wireless devices have
become a necessity in everyday life, and
are enabling significant societal changes.
They have also become important product
drivers for the semiconductor industry. The product market
landscape has been driven by an insatiable demand for
data speeds, device features, sleek appearances and
increased battery life. This talk will outline the evolution
of Qualcomm’s chip sets, and will discuss important
technology requirements. The development and cost-
effective fabrication of ever more complex chip sets to
meet the needs of future products will require increased
innovation and integration. Enhancements in Advanced
Lithography equipment and processes will continue to be
crucial in the patterning of decreasing dimensions on future
integrated circuits. Increased cooperation between process
technologists, designers and architects will be a must for
efficient implementation of new mobile wireless devices of
the future.

SPIE Advanced Lithography 2012 spie.org/alprogram

9:10 to 9:50 am

High-Resolution Patterning: A View of the
Future

C. Grant Willson
Professor of Chemical Engineering
The Univ. of Texas at Austin

9:50 to 10:30 am

Squares Do Not Make Good Frisbees

Christopher J. Progler
Chief Technology Officer, Photronics, Inc.

Abstract: The base of the technology pyramid
needed to deliver a viable lithographic solution
remains development and deployment of
capable exposing equipment. However, with
each node generation, increasing reliance on a
core of co-optimized mask, resist and pattern enhancements
is evident. Moreover, current and contemplated lithography
flows deploying sidewall spacer and intermediate etch
are pushing the single layer patterning challenge into
neighboring process bays. Even adoption of EUV lithography
is not expected to remove the requirement to deliver a
system level approach to patterning. Still, regardless of
the patterning flow indicated, the delivery of a specific
photomask can be a gating item for production start of a new
device and also limit total output in a litho-constrained fab.

We discuss emerging logistical challenges and
opportunities for delivering state of the art photomask
manufacturing flows by comparing multiple patterning to
EUV lithography and highlight the impact each might have
on productivity and net cycle time. The notion of efficiency
in mask flow delivery is quantified and the benefits of
understanding variability as a factor driving this efficiency
are considered. Relevant for this discussion is a review of
applications and device families poised to benefit most from
extension of lithography below 22 nm HP and the various
factors that correlate with demand cycle and mask usage
models. Finally, a broader landscape of micro patterning
based applications such as advanced IC packaging, displays
and solid state lighting are considered against the same
efficiency metrics to evaluate parallels with standard IC
lithography.



Fellows Luncheon
Marriott, Willow Glen Il

Monday 13 February . .............. 12:00 to 1:00 pm

All Fellows of SPIE are invited to join your colleagues for
an SPIE hosted luncheon at Advanced Lithography. Please
join us for this informal gathering and a chance to interact
with other Fellows. Fellows planning to attend are asked to
RSVP to Brent Johnson at brentj@spie.org.

Nanotechnology in Microlithography
Panel Discussion:

Metrology Solutions for Sub-10nm
Advanced 3D Integrated Memory and
Logic Devices

Convention Center Ballroom B4

Monday 13 February 2012 ........... 6:00 to 7:30 pm

Moderators: Christopher L. Soles, Richard M Silver,
National Institute of Standards and Technology

The current approach for semiconductor scaling is to push
device integration into 3D where multiple materials are
integrated together in more complicated shapes for both
transistor and memory devices. The minimum feature
sizes are rapidly approaching the sub-10 nm level that both
challenge the extensibility of current metrology techniques
and also introduce many new measurement challenges.
Dimensional metrology techniques must now be capable
of quantifying the 3D shape of buried structures such as
FinFETSs, trigates, and nanowire transistors. The integration
of more complicated materials requires quantification
of the phase and the atomic composition of these 3D
structures at the nanoscale. Techniques to quantify local
stress in these structures and their interfacial, electrical,
and thermal properties are also critical to help realize these
new technologies. As atomic-scale imperfections start to
impact performance dramatically, defect detection will take
on a whole new meaning. Our panel of experts will discuss
possible solutions such as combined high resolution TEM
and FIB, atom probe analysis for atomic device composition,
small angle x-ray scattering, confocal Raman, and Brillioun
light scattering for nanoscale stress. Experts in techniques
such as TEM, 3D AFM, He lon Microscopy and leading
semiconductor manufacturers will discuss the role of these
advanced technologies and identify key metrology needs
without known solutions.

Panel Discussion:

EUVL isn’t the Solution: Are the
Alternative Lithographics Technologies
Ready?

Convention Center Room A3
Tuesday 14 February. . .............. 5:00 to 7:00 pm

Sponsored by K encor

Accelerating Yield

Moderators: Douglas J. Resnick, Molecular Imprints, Inc.
William M. Tong, KLA-Tencor Corp.

Panelists: Chris Bevis, KLA-Tencor Corp.; Tatsuhiko
Higashiki, Toshiba Corp.; Burn Lin, Taiwan
Semiconductor Manufacturing Co., Ltd.; Moshe Preil,
GLOBALFOUNDRIES Inc.; S.V. Sreenivasan, Molecular
Imprints, Inc.

Over the last two years, the combination of 193nm
immersion lithography and self aligned spacer double
patterning (SADP) has reduced the half pitch by close to
a factor of two. However, at the upcoming half pitches of
16nm and 12nm, double patterning is no longer sufficient.
EUVL has been deemed by some to be the successor,
and its development has advanced to the point where
first generation EUV tools have been shipped and second
generation tools are planned for late 2012. But throughput
problems caused by insufficient source power remain the
key roadblock for a technology that is needed as soon as
the next two years. Even if this issue is resolved, other
challenging requirements, such as actinic inspection and a
viable resist, remain.

This leaves the door open to alternative solutions such as
imprint, maskless/direct write, and directed self-assembly.
If these potential solutions can address cost of ownership
and demonstrate superior technical progress necessary for
the industry to invest the proper resources, then there is an
opportunity to insert these technologies into production.
This panel discussion will review the progress made in each
of the alternative lithographic technologies and identify the
gaps that need to be addressed to move these technologies
forward. Both equipment manufacturers and end users will
be asked to address issues such as resolution, throughput,
defectivity, and infrastructure readiness.

Part of the Alternative Lithographic Technologies
conference.

+1 360 676 3290 help@spie.org twitter (#SPIELitho)

Technical Events

Poster Receptions
Convention Center Hall 2

Tuesday 14 February. .. ............. 6:00 to 8:00 pm
(Conferences 8324, 8325, 8328)
Tuesday Poster Reception sponsored by

S8 TOKYO ELECTRON

Wednesday 15 February .. ........... 6:00 to 8:00 pm
(Conferences 8322, 8323, 8326, 8327)

Registered conference attendees are invited to attend the
poster sessions and receptions. Authors of poster papers
will be present and at their posters during these sessions
to answer questions and provide in-depth discussion
concerning their posters.

Poster authors may set up their posters after 10:00 am on
the day of their poster session. Poster supplies (push-pins)
will be available. Posters can be previewed during the day
before the formal poster sessions begin at 6:00 pm.

Itis the authors’ responsibility to remove their posters and
all other materials at the conclusion of the poster reception
for that day. Posters and all material not removed will be
considered unwanted and will be discarded. SPIE assumes
no responsibility for posters left up after the end of each
night’s poster reception.

Attendees and authors are required to wear their
conference registration badges to the poster sessions.

Panel Discussion: Wild and Crazy Ideas
Convention Center Room B4

Tuesday 14 February. .. ............. 7:45 t0 9:00 pm
Moderators: Nigel R. Farrar, Cymer, Inc.; Mircea V.
Dusa, ASML US. Inc.

Organizers: Will Conley, Consultant; Mark E. Mason,
Texas Instruments Inc.; Mark H. Somervell, Tokyo
Electron America, Inc.; Kafai Lai, IBM Corp.; John L.
Sturtevant, Mentor Graphics Corp.

Part of the Optical Microlithography conference.



Award Announcements

Award Announcement for Conference
on Metrology, Inspections, and Process
Control for Microlithography

Convention Center Ballroom J2

Monday 13 February . ............. 11:00 to 11:10 am

Presentation of the 2011 Diana Nyyssonen Memorial
Award for the Best Paper on Metrology in the 2011
conference Metrology, Inspection, and Process Control
for Microlithography

Award Announcements for Conference
on Advances in Resist Materials and
Processing Technology

Convention Center Ballroom A2

Monday 13 February .. ............ 11:00 to 11:30 am

Presentation of the 2011 C. Grant Willson Award for Best
Paper in the 2011 conference Advances in Resist Materials
and Processing Technology

Sponsored by %

Presentation of the 2011 Jeffrey Byers Memorial Best
Poster Award in the 2011 conference Advances in Resist
Materials and Processing Technology

Sponsored by ﬁ

TOKYO ELECTRON

Presentation of the Hiroshi Ito Memorial Award for Best
Student Paper for 2012 conference Advances in Resist
Materials and Processing Technology

Sponsored by %

Award Announcement for Conference on
Optical Microlithography

Convention Center Ballroom B4

2012 Best Student Paper Award for 2012 conference
Optical Microlithography

Sponsored by [\ I\ A LD

- | B W Re—

N

SPIE )

SPIE Apps for iPhone®
and Android”

Conference Program

Android and iPhone®

Create your schedule —search and browse the
Technical Program and special events, participants,
and exhibitors.

Profiles

iPhone®

Make valuable personal connections— find and contact
colleagues based on SPIE research publications,
conference involvement, and courses taught.

Field Guides

Android and iPhone®

Take Field Guides to a new level—access and use
equations, linked terms, bookmarks, and interactive
figures, and take notes.

Try Geometrical Optics Field Guide Lite for Free!

X Newsroom
ﬂ.’ .. 1 : D Available on the iPhone®
‘" App Store The latest innovations, news, and multimedia coverage

of Optics and Photonics.

iPhone and iTunes are registered trademarks of Apple Inc.
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Visit the exhibition. See the latest lithography research and
development, devices, tools, fabrication, and services.

K

Exhibition Technologies

Lithography: immersion, double patterning,
e-beam, EUV, optical/laser, and RET

Metrology, inspection, OPC, and
process control

Design and manufacturing software
Materials and chemicals

Imaging equipment

Lasers

Resist materials and processing
Nano-imprint

IC and chip fabrication

Nanoscale imaging

2012 Exhibiting Company list

(current as of 12/21/2011)
Abeam Technologies
Amuneal Manufacturing Corp.
ASML

Benchmark Technologies
Biolin Scientific, Inc.

Brewer Science

Capitol Scientific Dallas, LLC
Carl Zeiss SMS GmbH
Cyantek Corp.

Donaldson Co., Inc.
Energetiq Technology, Inc.
Entegris, Inc.

Environics

FUJIFILM Electronic Materials
U.S.A, Inc.

Gudeng Precision Industrial Co., Ltd.

Halocarbon Products

Hitachi High Technologies
America, Inc.

+1 360 676 3290 help@spie.org

Exhibition:
14-15 February 2012

ibss Group, Inc.

Inko Industrial Corp.
Inspectrology LLC

JA Woollam Co, Inc.
JSR Micro, Inc.
KEYENCE Corporation

L-3 Communications Tinsley
Labs. Inc.

Magma Design Automation, Inc.
Mentor Graphics Corp.

Micro Lithography Inc.

micro resist technology GmbH
MicroChem Corp.

Mitsui Chemicals America, Inc.
Molecular Imprints, Inc.
NANO-UV SAS

Opto Diode Corp.
Opto-Alignment Technology, Inc.

twitter (#SPIELitho)

Tuesday 14 February 10:00 am to 5:00 pm
Wednesday 15 February 10:00 am to 4:00 pm

Owens Design Inc.

Pall Corp.

Pozzetta, Inc.

Qoniac GmbH

SAES Pure Gas, Inc.

Sagem

Shin-Etsu MicroSi, Inc.

SOKUDO

Solid State Technology

Sumika Electronic Materials, Inc.

Synopsys, Inc.

TNO Science and Industry

Tokyo Ohka Kogyo America, Inc.

Vacuum Research Corp.

Vistec Electron Beam Lithography
Group

XEI Scientific, Inc.

XYALIS



General Information
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SPIE
Advanced Lithography

San Jose McEnery Convention Center, 150 West San Carlos,
San Jose, CA 95113 USA.

Registration

Registration Hours
Convention Center, Concourse 2

Sunday ... 7:00 am to 5:00 pm
Monday ...................... 7:00 am to 4:00 pm
Tuesday ...................... 7:30 am to 5:00 pm
Wednesday . ................... 7:30 am to 4:00 pm
Thursday ..............couu... 7:30 am to 4:00 pm

Exhibition Hours
Tuesday...................... 10:00 am to 5:00 pm
Wednesday . .................. 10:00 am to 4:00 pm

Course Materials Desk

Open during registration hours. Located at the SPIE
Bookstore.

If you have registered to attend a course, stop by the Course
Materials Desk after you pick up your badge, to obtain your
course notes and course location. Pick up a copy of the
latest Education Services catalog to see SPIE Courses at
symposia, on video and CD, and to discover the opportunities
of customized In-company courses.

Food and Beverage Services

Coffee Breaks
Sponsored by

& ASML K

Ugl'encor

Accelerating Yield

Complimentary coffee will be served twice each day of the
conference at approximately 10:00 am and 3:00 pm. Please
check the individual technical conference listings for exact
times and locations.

10

Breakfast Breads
Tuesday Breakfast Breads sponsored by

Kllé‘l'encor

Accelerating Yield

Breakfast breads and coffee will be served from 7:30 am to
8:30 am Monday through Thursday for Symposium attendees
in the Convention Center, Ballroom Concourse Monday-
Thursday.

Lunches
Tuesday Lunch sponsored by

<>

Electronic Materials

Wednesday Lunch sponsored by
Kugl'encor

Accelerating Yield
Full conference registrants will receive a lunch coupon
redeemable towards a luncheon purchased Tuesday and
Wednesday at designated areas of the Exhibition Hall 1.
Coupons will be accepted from 11:30 am to 1:30 pm both
days. Some restrictions apply; please refer to the coupons in
your registration packet.

Cash Lunches and Exhibition Concessions
Exhibition Hall 1

A cash quick-lunch stand is available in the foyer of the
Convention Center during the week.

Exhibition Concessions are located in the back of the
exhibition halls on Tuesday-Wednesday, featuring domestic
and international cuisine. Choices include hot and cold snacks,
beverages, deli-type sandwiches, salads, hot entrees, and
pastries. Concessions will be available during exhibition hours.
Purchase tickets at the SPIE Cashier.

Desserts

Exhibition Hall

Tuesday and Wednesday
Sponsored by

& ASML K

L/S"encor

Accelerating Yield

Dessert snacks will be served from 3:00 to 3:30 pm.
Complimentary tickets for the dessert snacks will be included
in attendee registration packets.

SPIE Advanced Lithography 2012 spie.org/alprogram

Presenter Information

Poster Setup Information
Convention Center Hall 2

Tuesday 14 February and Wednesday 15 February

e Poster authors can set up their posters after 10:00 am.

Paper numbers will be posted on the poster boards in

numerical order; please find your paper number and post

your poster in the designated space.

e Poster supplies (push-pins) will be available.

¢ A poster author or coauthor is required to stand by their

poster during the scheduled poster session to answer

questions from attendees.

Presenters who have not placed their papers on their

assigned board by 5:00 pm on the day of their presentation

will be considered a “no show” and their manuscript will

not be published.

Presenters must remove their posters immediately after the

poster session.

Posters not removed will be considered unwanted and will

be discarded.

e SPIE assumes no responsibility for posters left up after the
end of each poster session.

Speaker Check-in Desk

Convention Center, Ballroom Concourse

Sunday ... 2:00 to 6:00 pm
Monday through Thursday ........ 7:30 am to 5:00 pm

All Conference rooms will have a computer workstation, LCD
projector, screen, lapel microphone, and laser pointer. All
presenters are requested to come to the Speaker Check-in
Desk to confirm display settings of their presentations from
their memory devices or laptops with the audiovisual equipment
being used at this symposium.



Onsite Services

Internet Pavilion
Sponsored by

JEOL

SPIE will have a complimentary Internet Pavilion at the
Convention Center from Sunday through Thursday during
registration hours. Attendees can use provided workstations
or hook up their laptop to an Ethernet connection to access
the Internet.

Complimentary Internet Wireless Access
Sponsored by

™ TOKYO ELECTRON

SPIE is pleased to provide complimentary wireless access
to the Internet for all conference attendees bringing 802.11b
wireless-enabled laptops or PDAs. Coverage will be available
Sunday through Thursday in the Convention Center Ballroom
Concourse.

Properly secure your computer before accessing the public
wireless network. Failure to do so may allow unauthorized
access to your laptop as well as potentially introduce viruses
to your computer and/or presentation.

SPIE Message Center

The SPIE Message Center telephone number is 408-759-
7743. Urgent messages will be taken during registration hours
Sunday through Thursday.

SPIE Bookstore and Membership Services

Convention Center, Concourse 1
Open during registration hours

The SPIE Bookstore is your source for the latest SPIE Press
books, Proceedings, and Educational and Professional
Development materials. Become a Member of SPIE, explore
the Digital Library, and take home a souvenir.

Press and Media Center

The Press & Media Center provides press conference facilities,
refreshments, and press releases from exhibitors. Credentialed
mediaareinvited tocommunicate news viathe provided telephone
and high-speed Internet connections. Preregister by e-mailing
name, organization, title, address, e-mail, and phone number to
media@spie.org.

Child Care Services
A few child sitting services available in San Jose are:

1. Bay Area 2nd MOM Inc., Hotel Nanny Service, Toll Free
Phone: 1-888-926-3666, or (650) 858-2469, or 650-787-6518.
Email: bayarea2ndmom@gmail.com, Website: www.2ndmom.
com

2. Sitters Unlimited: Toll Free Phone: (408) 452-0225,
E-mail: info@bayareasittersunlimited.com, website: www.
bayareasittersunlimited.com

Note: SPIE does not imply an endorsement or recommendation
of these services. They are provided on an “information-only”
basis for your further analysis and decision. Other services
may be available.

Restaurant Reservations and Information
Desk

The San Jose Convention and Visitors Bureau operates a
Restaurant Reservations and Information Desk on the street
level of the Convention Center near the main entrance. The
desk will be open Sunday through Thursday during core hours
of the convention. For more information visit their website
http://www.sanjose.org

+1 360 676 3290 help@spie.org twitter (#SPIELitho)

General Information

Policies
Audio, Video, Digital Recording Policy

In the Meeting Rooms and Poster Sessions: For copyright
reasons, recordings of any kind are strictly prohibited without
prior written consent of the presenter in any conference
session, short course or of posters presented. Each presenter
being taped must file a signed written consent form. Individuals
not complying with this policy will be asked to leave a given
session and asked to surrender their film or recording media.
Consent forms are available at the SPIE Speaker Check-in
Desk.

In the Exhibition Hall: For security and courtesy reasons,
photographing or videotaping individual booths and displays
in the exhibit hall is allowed ONLY with explicit permission from
on-site company representatives. Individuals not complying
with this policy will be asked to surrender their film and to
leave the exhibit hall.

Laser Pointer Safety Information

SPIE supplies tested and safety approved laser pointers for all
conference meeting rooms, and for course rooms if instructors
request one. For safety reasons, SPIE requests that presenters
use our provided laser pointers available in each meeting room.

If using your personal laser pointer: We require that you
to come to the Speaker Check-in Desk onsite and test your
pointer on our power meter. If the pointer fails the safe power
level (<5 mW ) you may not use the pointer at the conference.
You will be required to sign a waiver releasing SPIE of any
liability for use of potentially non-safe laser pointers.

Use of a personal laser pointer at an SPIE event represents
user’s acceptance of liability for use of a non-SPIE supplied
laser pointer device. Misuse of any laser pointer could lead to
eye damage. In California, it is a criminal misdemeanor to shine
a laser pointer at individuals “who perceive they are at risk.”

Underage Persons on Exhibition Floor

For safety and insurance reasons, no persons under the age
of 16 will be allowed in the exhibition area during move-in
and move-out. During open exhibition hours, only children
over the age of 12 accompanied by an adult will be allowed
in the exhibition area.

Unauthorized Solicitation

Any manufacturer or supplier who is not an exhibitor and is
observed to be soliciting business in the aisles, or in another
company’s booth, will be asked to leave immediately.
Unauthorized solicitation in the Exhibition Hall is prohibited.
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General Information

Unsecured Items

Personal belongings such as briefcases, backpacks, coats,
book bags, etc., should not be left unattended in meeting
rooms or public areas. These items will be subject to removal
by security upon discovery.

Travel and Hotel

Car Rental

JHET! 28
Hertz Car Rental has been selected as the

official car rental agency for this symposium.

To reserve a car, identify yourself as an Advanced
Lithography Conference attendee using the Hertz Meeting
Code CV# 029B0017. Call 1-800-654-2240.

Parking

At the Convention Center: 150 W. San Carlos St.
Max $20 per day. ($1 for each 20 min to max $20.)
There are approximately 650 spaces for the public to use.

Alternate Parking Downtown San Jose: River Park Tower
Garage, located on the corner of San Carlos and Woz

Way, 333 W. San Carlos St. $1.25 per each 20 minutes,

$18 daily maximum. Rates and hours subject to change
without notice. Approx. 1,000 spaces available each day

of the event. Hrs of operation: Mon-Fri - 6:30 am to 12:00
midnight, Sat - 8:00 am to 12 midnight; Sun - 8:00 am - may
close at 10:00 pm if event over.

Parking at the Hotels

On space available basis
(rates subject to change without notice)

Fairmont San Jose

Valet Only

Overnight guests - $26 with in/out privileges.

Non-guests - $5 for 1st 30 min, $1.50 for each additional
20 min, max per day is $26. Parking garage is beneath the
hotel.

San Jose Marriott
Overnight guests - $26 per day with in/out privileges.
Non-guests - $6.00 per hour with a maximum of $26/day.

Hilton San Jose & Towers

Overnight guests: Self - $19 max. with in/out privileges.
Valet $24 max. with in/out privileges.

Non Guests: Self - $19 max., Valet $24 max. and $8 for up
to 5 hours with validation from the Affinity Restaurant.
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Hyatt Place

Overnight guests self parking $19 with in/out privileges (no
valet). Covered parking garage parallel to hotel.

Non-guest parking is $20 daily max. ($7 for 1st hour, then
$1 every 1/2 hour to $20 max).

Sainte Claire

Overnight guests Valet Parking Only, $21.

In/out privileges for those guests who charge the parking to
their rooms. Parking garage is not owned by hotel. Fees are
subject to change.

Ramada
Complimentary parking based on availability.

Hotel Information

San Jose Marriott, Headquarters
Hotel

301 South Market St., Tel: 408 280
1300; Fax: 408 278 4444.

Fairmont Hotel
170 South Market St., Tel: 408 998
1900; Fax: 408 287 1648.

Hilton San Jose and Towers
300 Almaden Blvd., Tel: 408 287 2100;
Fax: 408 947 4489.

Hyatt Place
282 Almaden Blvd., Tel: 408 998 0400;
Fax: 408 289 9081.

The Sainte Claire
302 S. Market St., Tel: 408 885 1234;
Fax: 408 977 0403.

UF'TOWN SAN JOSE M.ﬂP
""'--‘
Ramada

455 S. Second St., Tel: 408 298 3500;
Fax: 408 298 2477.

rolldn Tan
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TO SANTA CRUZ

Park and Ride

Since parking at the Convention Center can be quite congested
at times, try the Park and Ride alternative transportation
method, utilizing VTA’s complimentary Park and Ride parking
lots to commute to the Convention Center. To see a full listing of
Park and Ride lots, visit www.vta.org and click on “Schedules,
Maps & Fares” and then “Park and Ride.” Free regular Park
and Ride parking is limited to 72 hours.

\:@) AN FERNANDO ST. A
Qf«
ff S\ o ]
PARK AVE. A —
—4 = =
s ¢ = TeCH
'C\" )D, > PARKSIDE || MUSEUM OF
5 g S HALL INNOVATION
S £ ol |
Z
2 e
i =
z S | gomne
= s
= L
L v 0S ST.----+ |
CONVENTION
CENTER
SAN SALVADOR ST.
\__WOZ WAY &
»
x A
Gl [on |2
= 1D, =
»
4 o
. =

(11 I

@ Paid Public Parking

A Parking Lot Entrances

-~ Light Rail Line

SPIE Advanced Lithography 2012 spie.org/alprogram



SUNDAY

MONDAY THURSDAY

NEW SC956 Basics and Industrial
Applications of AFM (Ukraintsev) 8:30
am to 12:30 pm, $350 / $405

SC888 EUV Lithography (Bakshi, Ahn,
Naulleau) 8:30 am to 5:30 pm, $805 /
$915

SC1030 Interaction SC103 Chemically Amplified
of Physical Design and Resists (Willson) 8:30 am to
Lithography (Yuan) 1:30 to 5:30 | 5:30 pm, $575 / $685

pm, $350 / $405 SC616 Practical Photoresist

SC101 Introduction to
Microlithography: Theory, Materials,
and Processing (Bowden, Willson)
8:30 am to 5:30 pm, $575 / $685

SC116 Lithographic Optimization: A
Theoretical Approach (Mack) 8:30 am
to 5:30 pm, $625 / $735

SC992 Lithography Integration
for Semiconductor FEOL & BEOL
Fabrication (Lin, Zhang) 8:30 am to
5:30 pm, $575 / $685

NEW SC1066 Practical Modeling and
Computational Lithography (Lai) 8:30
am to 5:30 pm, $575 / $685

SC885 Principles and Practical
Implementation of Double Patterning
(Dusa, Hsu) 8:30 am to 5:30 pm, $575
/ $685

NEW SC1067 Directed Self Assembly
and its Application to Nanoscale
Fabrication (de Pablo, Nealey, Ruiz)
1:30 to 5:30 pm, $350 / $405

SC1009 Electron Beam Inspection -
Principles and Applications in IC and
Mask Manufacturing (Xiao) 1:30 to
5:30 pm, $350 / $405

Processing (Dammel) 8:30 am
to 12:30 pm, $350 / $405

Register for Courses onsite
at the registration desk.

+1 360 676 3290

help@spie.org

§_PIE Courses

Relevant training, proven
instructors.

The education you need to stay competitive

- Take advantage of the unique opportunity to learn
directly from industry legends and other experts in
lithography design and manufacturing

- New courses for 2012 include Directed Self-Assembly
(DSA), Metrology with Atomic Force Microscopy (AFM),
and Practical Modeling and Computational Lithography

- Earn CEUs to fulfill continuing professional education
requirements

spie.org/education

Money-back Guarantee

We are confident that once you experience an SPIE
course for yourself you will look to us for your future
education needs. However, if for any reason you are
dissatisfied, we will gladly refund your money. We just
ask that you tell us what you did not like; suggestions for
improvement are always welcome.

Continuing Education Units

SPIE has been approved as an authorized provider

of CEUs by IACET, The International Association for
Continuing Education and Training (Provider #1002091).
In obtaining this approval, SPIE has demonstrated that
it complies with the ANSI/IACET Standards which are
widely recognized as standards of good practice.

SPIE

SPIE reserves the right to cancel a course due to
insufficient advance registration.

twitter (#SPIELitho) 13



Technical Conference Session Schedule

Monday 13 February

Tuesday 14 February

Wednesday 15 February

Thursday 16 February

Conference 8322
Extreme Ultraviolet (EUV)
Lithography lli

SESSION 1 - 1:30 to 3:30 pm
Invited Session |

SESSION 2 - 4:00 to 6:00 pm
EUV: Joint Session with Conference 8325

SESSION 3 - 8:00 to 10:00 am
Mask Defects

SESSION 4 - 10:30 am to 12:10 pm
EUV Sources

SESSION 5 - 1:30 to 3:10 pm
Metrology and Inspection for EUVL;
Joint Session with Conference 8324

SESSION 6 - 3:40 to 5:40 pm
Mask Roughness and Cleaning

SESSION 7 - 8:00 to 10:00 am
EUV Resist |

SESSION 8 - 10:20 am to 12:20 pm
Mask/Extendability

SESSION 9 - 1:50 to 3:30 pm
Optics and Metrology

SESSION 10 - 4:00 to 6:00 pm
EUV Resist Il

SESSION 11 - 8:00 to 10:00 am
Invited Session Il

SESSION 12 - 10:30 am to 12:10 pm
EUV Integration

Conference 8323
Alternative Lithographic
Technologies IV

Opening Remarks - 3:10 to 3:30

SESSION 1 - 3:30 to 5:15 pm
Keynote Session

SESSION 2 - 8:00 to 9:50 am
Imprint I: Processing

SESSION 3 - 10:30 am to 12:20 pm
Directed Self Assembly I: Resist Processing:
Joint Session with Conference 8325

SESSION 4 - 1:30 to 3:00 pm
Maskless/Direct-Write Lithography |

SESSION 5 - 3:30 to 4:50 pm
Modeling of Alternative Lithographic Processes

SESSION 6 - 8:00 to 10:10 am

Metrology and Inspection for Alternative
Lithographic Technologies: Joint Session with
Conference 8324

SESSION 7 - 10:30 am to 12:20 pm

Hybrid Directed Self-Assembly and Imprint
Processes (DSA Il and Imprint ll)

SESSION 8 - 1:30 to 3:10 pm

Directed Self-Assembly llI: Patterning
SESSION 9 - 3:40 to 5:30 pm
Maskless/Direct-Write Lithography Il

SESSION 10 - 8:00 to 10:10 am

Imprint lll: Templates, Masks, and Molds
SESSION 11 - 10:30 am to 12:20 pm
Frontier Lithographic Techniques and
Applications

SESSION 12 - 1:30 to 3:20 pm

Imprint IV: R2R Imprint Lithography and
Applications

SESSION 13 - 3:40 to 5:10 pm

Directed Self-Assembly IV: Materials for Fine
Process Control

Conference 8324
Metrology, Inspection, and Process
Control for Microlithography XXVI

Opening Remarks and Award
Presentations - 11:00 to 11:10 am
SESSION 1 11:10 am to 12:10 pm
Keynote Session

SESSION 2 - 1:30 to 3:10 pm
Lithography Metrology and Inspection
SESSION 3 - 3:40 to 5:20 pm

Overlay Topics in Advanced Optical

Microlithography: Joint Session with
Conference 8326

SESSION 4 - 8:00 to 9:40 am
Inspection

SESSION 5 - 10:30 am to 12:00 pm
LER/LWR
SESSION 6 - 1:30 to 3:10 pm

Metrology and Inspection for EUVL:
Joint Session with Conference 8322

SESSION 7 - 3:40 to 5:20 pm
Scatterometry

SESSION 8 - 8:00 to 10:10 am
Metrology and Inspection for Alternative
Lithographic Technologies: Joint Session
with Conference 8323

SESSION 9 - 10:40 to 11:50 am

Scanning Probe Metrology

SESSION 10 - 1:20 to 2:40 pm
Accuracy and Standards

SESSION 11 - 3:30 to 5:40 pm
Metrology and Inspection for TSV and 3D
Integration

SESSION 12 - 8:00 to 10:00 am
Overlay

SESSION 13 - 10:30 to 11:50 am
SEM

SESSION 14 - 1:20 to 2:40 pm
Lithography Process Control

SESSION 15 - 3:30 to 5:20 pm
Novel Technologies and Late Breaking News




Technical Conference Session Schedule

Conference 8325
Advances in Resist Materials and
Processing Technology XXIX

Opening Remarks and Award
Presentations - 11:00 to 11:30 am

SESSION 1 - 11:30 am to 12:30 pm
Keynote Session

SESSION 2 - 2:00 to 3:20 pm
Negative Tone Processing

SESSION 3 - 4:00 to 6:00 pm
EUV: Joint Session with Conference 8322

SESSION 4 - 8:00 to 10:00 am

Optical Extensions

SESSION 5 - 10:30 am to 12:20 pm

Directed Self-Assembly I: Resist Processing:
Joint Session with Conference 8323

SESSION 6 - 1:30 to 3:10 pm
Simulation of Resist Processes

SESSION 7 - 3:40 to 6:00 pm
Resist Fundamentals

SESSION 8 - 8:00 to 10:00 am
Novel Materials and Processing |

SESSION 9 - 10:30 am to 12:10 pm
Lithography at the Intersection of Optics
and Chemistry: Joint Session with
Conference 8326

SESSION 10 - 1:20 to 3:20 pm
EUV Materials, Processing, and Analysis

SESSION 11 - 3:40 to 5:20 pm
Novel Materials and Processing Il

Conference 8326
Optical Microlithography XXV

SESSION 1 - 3:40 to 5:20 pm

Overlay Topics in Advanced Optical
Microlithography: Joint Session with
Conference 8324

Opening Remarks and Recognition
- 8:00 to 8:20 am

SESSION 2 - 8:20 to 9:40 am
Invited Session

SESSION 3 - 10:30 to 11:50 am
SMO-Modeling

SESSION 4 - 1:20 to 3:00 pm
Multiple Patterning |

SESSION 5 - 3:30 to 5:10 pm
Source and Mask Optimization

SESSION 6 - 8:00 to 10:00 am

Tools and Process Control |

SESSION 7 - 10:30 am to 12:10 pm
Lithography at the Intersection of Optics
and Chemistry: Joint Session with
Conference 8325

SESSION 8 - 1:40 to 3:20 pm
Tools and Process Control Il

SESSION 9 - 3:50 to 5:30 pm
Multiple Patterning/Innovative
Lithography

SESSION 10 - 8:00 to 10:00 am
Optical/DFM: Joint Session with
Conference 8327

SESSION 11 - 10:30 am to 12:10 pm
Joint Session with Conference 8327

SESSION 12 - 1:20 to 3:00 pm
OPC

SESSION 13- 3:30 to 5:10 pm
Tools

Conference 8327
Design for Manufacturability through
Design-Process Integration VI

Opening Remarks - 8:15 to 8:25 am

SESSION 1 - 8:25 to 10:10 am
Keynote Session

SESSION 2 - 10:40 am to 12:00 pm
DFDP: Design for Double Patterning

SESSION 3 - 1:30 to 3:10 pm
Design Rules and Routing

SESSION 4 - 3:40 to 5:50 pm
Design Implementation and Variability

SESSION 5 - 8:00 to 10:00 am
Optical/DFM: Joint Session with
Conference 8326

SESSION 6 - 10:30 am to 12:10 pm
Joint Session with Conference 8326

SESSION 7 - 1:40 to 3:20 pm
Hotspots, CMP, and Fill

Conference 8328
Advanced Etch Technology for
Nanopatterning

SESSION 1 - 1:30 to 5:50 pm
Overview of Nanopatterning Challenges
and Opportunities

SESSION 2 - 8:40 am to 12:00 pm
Nanopatterning for Advanced
Technology Nodes

SESSION 3 - 1:30 to 6:00 pm
Plasma and Photoresist Interactions




Conference 8322

Monday-Thursday 13-16
February 2012 ¢ Proceedings
of SPIE Vol. 8322

Extreme Ultraviolet
(EUV) Lithography lii

Conference Chair: Patrick P. Naulleau,
Lawrence Berkeley National Lab. (United States)

Conference Co-Chair: Obert R. Wood II,
GLOBALFOUNDRIES Inc. (United States)

Program Committee: Markus Bender,
Advanced Mask Technology Ctr. GmbH Co.

KG (Germany); Robert L. Brainard, College

of Nanoscale Science & Engineering, Univ. at
Albany (United States); Li-Jui Chen, Taiwan
Semiconductor Manufacturing Co. Ltd. (Taiwan);
Daniel A. Corliss, IBM Corp. (United States);
Kevin D. Cummings, Cymer, Inc. (United States);
Emily E. Gallagher, IBM Corp. (United States);
Michael Goldstein, Intel Corp. (United States);
Francis Goodwin, SEMATECH Inc. (United
States); Naoya Hayashi, Dai Nippon Printing Co.,
Ltd. (Japan); Bryan S. Kasprowicz, Photronics,
Inc. (United States); Seong-Sue Kim, SAMSUNG
Electronics Co., Ltd. (Korea, Republic of);

Bruno M. La Fontaine, Cymer, Inc. (United
States); Michael J. Lercel, Cymer, Inc. (United
States); Ted Liang, Intel Corp. (United States);
Akira Miyake, Canon Inc. (Japan); Hiroaki
Morimoto, Toppan Printing Co., Ltd. (Japan);
Katsuhiko Murakami, Nikon Corp. (Japan);
Iwao Nishiyama, Semiconductor Leading

Edge Technologies, Inc. (Japan); Christopher

S. Ngai, Applied Materials, Inc. (United States);
Shinji Okazaki, EUVA (Japan); Uzodinma
Okoroanyanwu, GLOBALFOUNDRIES Inc.
(United States); Eric M. Panning, Intel Corp.
(United States); Jan Hendrik Peters, Carl

Zeiss SMS GmbH (Germany); Jorge J. Rocca,
Colorado State Univ. (United States); Kurt G.
Ronse, IMEC (Belgium); Tsutomu Shoki, HOYA
Corp. (Japan); Stanley E. Stokowski, KLA-
Tencor Corp. (United States); Thomas I. Wallow,
GLOBALFOUNDRIES Inc. (United States);
Jeong-Ho Yeo, SAMSUNG Electronics Co., Ltd.
(Korea, Republic of); Masaki Yoshioka, XTREME
technologies GmbH (Germany)

Conference Sponsor
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Conference 8323

Monday-Thursday 13-16
February 2012 ¢ Proceedings
of SPIE Vol. 8323

Alternative
Lithographic
Technologies IV

Conference Chair: William M. Tong, KLA-
Tencor Corp. (United States)

Conference Co-Chair: Douglas J. Resnick,
Molecular Imprints, Inc. (United States)

Program Committee: Joy Y. Cheng, IBM
Almaden Research Ctr. (United States); Juan
J. de Pablo, Univ. of Wisconsin-Madison
(United States); Elizabeth A. Dobisz, Hitachi
Global Storage Technologies, Inc. (United
States); Timothy R. Groves, Univ. at Albany
(United States); Cynthia Hanson, Space and
Naval Warfare Systems Ctr. Pacific (United
States); Tatsuhiko Higashiki, Toshiba Corp.
(Japan); Daniel J. C. Herr, Semiconductor
Research Corp. (United States); Bert Jan
Kampherbeek, MAPPER Lithography
(Netherlands); Ryan J. Kershner, Univ. of
Wisconsin-Madison (United States); James
Alexander Liddle, National Institute of
Standards and Technology (United States);
Shy-Jay Lin, Taiwan Semiconductor
Manufacturing Co. Ltd. (Taiwan); Lloyd C.
Litt, SEMATECH Inc. (United States) and
GLOBALFOUNDRIES Inc. (United States);
Hans Loeschner, IMS Nanofabrication AG
(Austria); John G. Maltabes, Hewlett-Packard
Labs. (United States); Osamu Nagarekawa,
HOYA Corp. (Japan); Laurent Pain, Lab.
d’Electronique de Technologie de I'lnformation
(France); Ivo W. Rangelow, Technische Univ.
limenau (Germany); Benjamen M. Rathsack,
Tokyo Electron America, Inc. (United States);
Ricardo Ruiz, Hitachi Global Storage
Technologies, Inc. (United States); Frank M.
Schellenberg, Consultant (United States); Ines
A. Stolberg, Vistec Electron Beam Lithography
Group (Germany); Kevin T. Turner, Univ.

of Pennsylvania (United States); James J.
Watkins, Univ. of Massachusetts Amherst
(United States); Wei Wu, Hewlett-Packard
Labs. (United States)

SPIE Advanced Lithography 2012

Conference 8324

Monday-Thursday 13-16
February 2012 ¢ Proceedings
of SPIE Vol. 8324

Metrology,
Inspection, and
Process Control for
Microlithography
XXVI

Conference Chair: Alexander Starikov, I&|
Consulting (United States)

Conference Co-Chair: Jason P. Cain,
Advanced Micro Devices, Inc. (United States)

Program Committee: Ofer Adan, Applied
Materials (Israel); John A. Allgair,
GLOBALFOUNDRIES Inc. (United States);
Masafumi Asano, Toshiba Corp. (Japan);
Benjamin D. Bunday, International SEMATECH
Manufacturing Initiative (United States);
Shaunee Y. Cheng, IMEC (Belgium); Timothy
F. Crimmins, Intel Corp. (United States);
Daniel J. C. Herr, Semiconductor Research
Corp. (United States); David C. Joy, The Univ.
of Tennessee (United States); Chih-Ming Ke,
Taiwan Semiconductor Manufacturing Co. Ltd.
(Taiwan); Yi-sha Ku, Industrial Technology
Research Institute (Taiwan); Byoung-Ho

Lee, SAMSUNG Electronics Co., Ltd. (Korea,
Republic of); Christopher J. Raymond,
Nanometrics Inc. (United States); John C.
Robinson, KLA-Tencor Corp. (United States);
Martha I. Sanchez, IBM Almaden Research
Ctr. (United States); Matthew J. Sendelbach,
IBM Corp. (United States); Richard M. Silver,
National Institute of Standards and Technology
(United States); Vladimir A. Ukraintsev,
Nanometrology International, Inc. (United
States)

Conference Sponsor

N<OVA

partnering for process control

spie.org/alprogram

Conference 8325

Monday-Wednesday 13-15
February 2012 ¢ Proceedings
of SPIE Vol. 8325

Advances in
Resist Materials
and Processing
Technology XXIX

Conference Chair: Mark H. Somervell,
Tokyo Electron America, Inc. (United States)

Conference Co-Chair: Thomas |. Wallow,
GLOBALFOUNDRIES Inc. (United States)

Program Committee: Robert Allen, IBM
Almaden Research Ctr. (United States);
Ramakrishnan Ayothi, JSR Micro, Inc.
(United States); George G. Barclay, Dow
Advanced Materials (United States); Luisa
D. Bozano, IBM Almaden Research Ctr.
(United States); Sean D. Burns, IBM Corp.
(United States); Ralph R. Dammel, AZ
Electronic Materials USA Corp. (United
States); Roel Gronheid, IMEC (Belgium);
Douglas J. Guerrero, Brewer Science, Inc.
(United States); Clifford L. Henderson,
Georgia Institute of Technology (United
States); Christoph K. Hohle, Fraunhofer-
Ctr. Nanoelektronische Technologien
(Germany); Scott W. Jessen, Texas
Instruments Inc. (United States); Yoshio
Kawai, Shin-Etsu Chemical Co., Ltd.
(Japan); Qinghuang Lin, IBM Thomas

J. Watson Research Ctr. (United States);
Nobuyuki N. Matsuzawa, Sony Corp.
(Japan); Dah-Chung Owe-Yang, Shin-
Etsu MicroSi, Inc. (United States); Daniel
P. Sanders, IBM Almaden Research

Ctr. (United States); Plamen Tzviatkov,
FUJIFILM Electronic Materials U.S.A., Inc.
(United States); Todd R. Younkin, Intel
Corp. (Belgium)

Conference Sponsor



Conference 8326

Monday-Thursday 13-16
February 2012 ¢ Proceedings
of SPIE Vol. 8326

Optical
Microlithography
XXV

Conference Chair: Will Conley, Dynamic
Intelligence (United States)

Conference Co-Chair: Kafai Lai, IBM Corp.
(United States)

Program Committee: Pary Baluswamy,
Micron Technology, Inc. (United States);
Peter D. Brooker, Synopsys, Inc. (United
States); Peter D. Buck, Toppan Photomasks,
Inc. (United States); Mircea V. Dusa, ASML
US, Inc. (United States); Andreas Erdmann,
Fraunhofer-Institut fir Integrierte System
und Bauelementetechnologie (Germany);
Nigel R. Farrar, Cymer, Inc. (United States);
Carlos Fonseca, Tokyo Electron America,
Inc. (United States); Tsai-Sheng Gau,
Taiwan Semiconductor Manufacturing Co.
Ltd. (Taiwan); Bernd Geh, Carl Zeiss SMT
Inc. (United States); Yuri Granik, Mentor
Graphics Corp. (United States); Soichi Inoue,
Toshiba Corp. (Japan); Jongwook Kye,
GLOBALFOUNDRIES Inc. (United States);
Suk Joo Lee, SAMSUNG Electronics Co.,
Ltd. (Korea, Republic of); Wilhelm Maurer,
Infineon Technologies AG (Germany); Soichi
Owa, Nikon Corp. (Japan); Xuelong Shi,
Semiconductor Manufacturing International
Corp. (China); Sam Sivakumar, Intel Corp.
(United States); Bruce W. Smith, Rochester
Institute of Technology (United States);
Kazuhiro Takahashi, Canon Inc. (Japan);
Geert Vandenberghe, IMEC (Belgium)

Conference Sponsor

Conference 8327

Wednesday-Thursday 15-16
February 2012 ¢ Proceedings
of SPIE Vol. 8327

Design for
Manufacturability
through Design-
Process Integration
VI

Conference Chair: Mark E. Mason, Texas
Instruments Inc. (United States)

Conference Co-Chair: John L. Sturtevant,
Mentor Graphics Corp. (United States)

Program Committee: Robert Aitken, ARM
Inc. (United States); Luigi Capodieci,
GLOBALFOUNDRIES Inc. (United

States); Juan-Antonio Carballo, Netlogic
Microsystems Inc. (United States); Jason P.
Cain, Advanced Micro Devices, Inc. (United
States); Fang-Cheng Chang, Cadence

Design Systems, Inc. (United States); Lars W.
Liebmann, IBM Corp. (United States); Andrew
Neureuther, University of California Berkeley
(United States); David Z. Pan, The Univ. of
Texas at Austin (United States); Chul-Hong
Park, SAMSUNG Electronics Co., Ltd. (Korea,
Republic of); Larry Pileggi, Carnegie Mellon
Univ. (United States); Michael L. Rieger,
Synopsys, Inc. (United States); Vivek K. Singh,
Intel Corp. (United States); Chi-Min Yuan,
Freescale Semiconductor, Inc. (United States)

Conference 8328

Monday-Tuesday 13-14
February 2012 ¢ Proceedings
of SPIE Vol. 8328

Advanced Etch
Technology for
Nanopatterning

Conference Chair: Ying Zhang, Taiwan
Semiconductor Manufacturing Co. Ltd.
(Taiwan)

Conference Co-Chairs: Gottlieb Oehrlein,
Univ. of Maryland, College Park (United
States); Qinghuang Lin, IBM Thomas J.
Watson Research Ctr. (United States)

Program Committee: Julie Bannister, Tokyo
Electron America, Inc. (United States); Maxime
Darnon, CNRS-LTM (France); Sebastian U.
Engelmann, IBM Thomas J. Watson Research
Ctr. (United States); Eric A. Hudson, Lam
Research Corp. (United States); Catherine

B. Labelle, GLOBALFOUNDRIES Inc. (United
States); Nae-Eung Lee, Sungkyunkwan

Univ. (Korea, Republic of); Denis Shamiryan,
GLOBALFOUNDRIES Dresden Module Two,
GmbH & Co. KG (Germany); Jeffrey J. Xu,
Taiwan Semiconductor Manufacturing Co. Ltd.
(Taiwan); Anthony Yen, Taiwan Semiconductor
Manufacturing Co. Ltd. (Taiwan)
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Conference 8324

Metrology, Inspection,
and Process Control for
Microlithography XXVI

Room: Conv. Ctr.
Ballroom J2..... Mon. 11:00 to 11:10 am

Opening Remarks and Award
Presentation
Session Chairs: Alexander Starikov, |&I

Consulting (United States); Jason P. Cain,
Advanced Micro Devices, Inc. (United States)

Presentation of the Diana Nyyssonen
Memorial Award for the Best Paper in
Metrology for 2011.

Conference 8325

Advances in Resist
Materials and Processing
Technology XXIX

18 SPIE Advanced Lithography 2012

SESSION 1

Room: Conv. Ctr.
Ballroom J2. .Mon. 11:10 am to 12:10 pm

Keynote Session

Session Chairs: Alexander Starikov, 1&I
Consulting (United States); Jason P. Cain,
Advanced Micro Devices, Inc. (United States)

11:10 am: Can we get 3D CD metrology right?
(Keynote Presentation), Andras E. Vladar, Petr
Cizmar, John S. Villarrubia, Michael T. Postek,
National Institute of Standards and Technology
(United States). . .................... [8324-01]

11:40 am: Inspection and metrology for
through-silicon vias and 3D integration (Keynote
Presentation), Andrew C. Rudack, SEMATECH
North (United States). . ............... [8324-02]

LunchBreak ................. 12:10 to 1:30 pm

spie.org/alprogram

Room: Conv. Ctr.
Ballroom A2..... Mon. 11:00 to 11:30 am

Opening Remarks and Award
Presentations

Session Chairs: Mark H. Somervell, Tokyo

Electron America, Inc. (United States); Thomas|

I. Wallow, GLOBALFOUNDRIES Inc. (United
States)

Award Presentations:

2011 C. Grant Willson Award
for Best Paper

Sponsored by

2011 Jeffrey Byers Memorial
Best Poste: Award

Sponsored by e TOKYO ELECTRON

2012 Hiroshi Ito Best Student
Paper Award

Sponsored by

SESSION 1

Room: Conv. Ctr. Ballroom A2.Mon. 11:30
am to 12:30 pm

Keynote Session
11:30 am: The evolution of lithography materials
from the perspective of a two term conference
chair (Keynote Presentation), Robert Allen, IBM
Almaden Research Ctr. (United States). . . [8325-01]

12:00 pm: Factors that detemine the optimum
dose for sub-20nm resist systems: DUV, EUV,
and e-beam options (Keynote Presentation), Moshe
E. Preil, GLOBALFOUNDRIES Inc. (United

States) . ... [8325-02]

LunchBreak ................. 12:30 to 2:00 pm



Conference 8322

Extreme Ultraviolet
(EUV) Lithography il

SESSION 1

Room: Conv. Ctr.
BallroomB4....... Mon. 1:30 to 3:30 pm

Overflow rooms will be available.
Look for signs onsite.

Invited Session |

Session Chairs: Bruno La Fontaine, Cymer,
Inc. (United States); Kurt G. Ronse, IMEC

(Belgium)

1:30 pm: Progress of EUV lithography toward
manufacturing (Invited Paper), Jan V. Hermans,
David Laidler, IMEC (Belgium); Amir Sharomi, Andre
van Dijk, Mircea V. Dusa, ASML Netherlands B.V.
(Netherlands); Eric Hendrickx, IMEC

Belgium) . ..o [8322-01]
2:00 pm: Insertion strategy for EUV

lithography (Invited Paper), Obert R. Wood I,
GLOBALFOUNDRIES Inc. (United States); John

C. Arnold, Timothy A. Brunner, Martin Burkhardt,
James H. C. Chen, Susan S. C. Fan, Emily E.
Gallagher, Scott D. Halle, IBM Corp. (United States);
Linus Jang, GLOBALFOUNDRIES Inc. (United
States); Hirokazu Kato, Toshiba America Electronic
Components, Inc. (United States); Chiew-Seng
Koay, Guillaume Landie, IBM Corp. (United States);
Gregory R. MciIntyre, GLOBALFOUNDRIES Inc.
(United States); Satoshi Nagai, Toshiba America
Electronic Components, Inc. (United States);

Karen E. Petrillo, IBM Corp. (United States);
Sudharshanan Raghunathan, Lei Sun, Thomas I.
Wallow, GLOBALFOUNDRIES Inc. (United States);
Yunpeng Yin, IBM Corp. (United States); Xuelian
Zhu, GLOBALFOUNDRIES Inc. (United States);
Matthew Colburn, Daniel A. Corliss, IBM Corp.
(United States). . .................... [8322-02]
2:30 pm: Compact EUV radiation sources (Invited
Paper), William Barletta, Massachusetts Institute of
Technology (United States)............ [8322-03]
3:00 pm: Pattern collapse mitigation strategies
for EUV lithography (Invited Paper), Dario L.
Goldfarb, Robert L. Bruce, James J. Bucchignano,
David P. Klaus, Michael A. Guillorn, IBM Thomas J.
Watson Research Ctr. (United States); Chung-Hsi J.
Wu, IBM Corp. (United States) ......... [8322-04]
CoffeeBreak .. ................ 3:30 to 4:00 pm

Conference 8324

Metrology, Inspection,
and Process Control for
Microlithography XXVI

SESSION 2

Room: Conv. Ctr.
BallroomJ2....... Mon. 1:30 to 3:10 pm

Lithography Metrology and
Inspection

Session Chairs: Masafumi Asano, Toshiba
Corp. (Japan); Ofer Adan, Applied Materials
(Israel)

1:30 pm: Hybrid metrology solution for 1X node
technology, Alok Vaid, John A. Allgair, Mark Kelling,
GLOBALFOUNDRIES Inc. (United States); Carsten
Hartig, Peter Ebersbach, GLOBALFOUNDRIES
Dresden Module Two, GmbH & Co. KG (Germany);
Matthew J. Sendelbach, Erin McLellan, Nedal
Saleh, Narender Rana, IBM Corp. (United States);
Toru Ikegami, Masahiko lkeno, Hitachi High-
Technologies Corp. (Japan); Cornel Bozdog, Helen
Kim, Nova Measuring Instruments Inc. (United
States); Roy Koret, Nova Measuring Instruments
Ltd. (Israel). . . ..o [8324-03]

1:50 pm: Dose-focus monitor technique using
CD-SEM and application to local variation
analysis, Shoji Hotta, Hitachi America, Ltd. (United
States); Timothy A. Brunner, Scott D. Halle, IBM
Corp. (United States); Keiichiro Hitomi, Hitachi
America, Ltd. (United States); Takeshi Kato,

Hitachi High-Tech Trading Corp. (Japan); Atsuko
Yamaguchi, Hitachi, Ltd. (Japan) ....... [8324-04]

2:10 pm: Potential new CD metrology metric for
future node production, Johann Foucher, Nivea G.
S. Figueiro, CEA-LETI (France) . .. ...... [8324-05]

2:30 pm: A comparison of alignment and overlay
performance with varying hardmask materials,
Sang-Ho Yun, Soon Mok Ha, Young Min Nam,
Cheol-Hong Kim, Suk-Woo Nam, SAMSUNG
Electronics Co., Ltd. (Korea, Republic of). [8324-06]

2:50 pm: High-order wafer alignment in
manufacturing, Michael B. Pike, Vinayan C. Menon,
Nelson Felix, Timothy J. Wiltshire, Christopher
Ausschnitt, IBM Corp. (United States); Sheldon
Meyers, GLOBALFOUNDRIES Inc. (United States);
Blandine Minghetti, Won D. Kim, ASML US, Inc.
(United States). .. ................... [8324-07]

CoffeeBreak . ................. 3:10 to 3:40 pm
+1 360 676 3290

help@spie.org

Conference 8325

Advances in Resist
Materials and Processing
Technology XXIX

SESSION 2

Room: Conv. Ctr.
Ballroom A2. ...... Mon. 2:00 to 3:20 pm

Negative Tone Processing

Session Chairs: Scott W. Jessen, Texas
Instruments Inc. (United States); Sean D. Burns,
IBM Corp. (United States)

2:00 pm: Optical performance comparison between
negative tone development and positive tone
development, Seung-Hune Yang, Eun Sung Kim,
Seongho Moon, Sooryong Lee, Seong-Woon Choi,
Young-Hee Kim, SAMSUNG Electronics Co., Ltd.
(Korea, Republicof). . ................ [8325-03]

2:20 pm: Functional resist materials for negative
tone development in advanced lithography, Shinji
Tarutani, Kana Fujii, Kei Yamamoto, Kaoru lwato,
Michihiro Shirakawa, FUJIFILM Corp.

Wapan). ... [8325-04]

2:40 pm: Assessment of negative tone development
challenges, Sohan S. Mehta, GLOBALFOUNDRIES
Inc. (United States); Yongan Xu, Guillaume Landie,

IBM Corp. (United States); Vikrant Chauhan,
GLOBALFOUNDRIES Inc. (United States); Sean D.
Burns, Peggy Lawson, Bassem Hamieh, IBM Corp.
(United States); Jerome Wandell, GLOBALFOUNDRIES
Inc. (United States); Martin Glodde, IBM Thomas J.
Watson Research Ctr. (United States); Mark Kelling,
GLOBALFOUNDRIES Inc. (United States); Alan
Thomas, IBM Corp. (United States); Yuyang Sun,
GLOBALFOUNDRIES Inc. (United States); James H.

C. Chen, IBM Corp. (United States); Hirokazu Kato,
Toshiba America Electronic Components, Inc. (United
States); Chiahsun Tseng, Chiew-Seng Koay, Yoshinori
Matsui, IBM Corp. (United States); Martin Burkhardt,
IBM Thomas J. Watson Research Ctr. (United States);
Yunpeng Yin, David Horak, IBM Corp. (United States);
Shyng-Tsong Chen, IBM Thomas J. Watson Research
Ctr. (United States); Yann Mignot, Yannick Loquet,
Matthew Colburn, John C. Arnold, Terry Spooner, Lior
Huli, IBM Corp. (United States); David R. Hetzer, Jason
Cantone, Shinichiro Kawakami, Shannon Dunn, TEL
Technology Ctr., America, LLC (United States)[8325-05]

3:00 pm: Evolution of negative tone development
photoresists for ArF lithography, Michael Reilly,
Cecily E. Andes, Thomas Cardolaccia, Jong-Keun Park,
Dow Advanced Materials (United States). . [8325-07]

CoffeeBreak . ................. 3:20 to 4:00 pm
twitter (#SPIELitho)

Monday 13 February

Conference 8328

Advanced Etch
Technology for
Nanopatterning

SESSION 1

Room: Conv. Ctr. J1. Mon. 1:30 to 5:50 pm

Overview of Nanopatterning
Challenges and Opportunities

Session Chairs: Ying Zhang, Taiwan
Semiconductor Manufacturing Co.
Ltd. (Taiwan); Catherine B. Labelle,
GLOBALFOUNDRIES Inc. (United States)

1:30 pm: Extreme-UV lithography for
semiconductor manufacturing at <20 nm
generations, Anthony Yen, Taiwan Semiconductor
Manufacturing Co. Ltd. (Taiwan)........ [8328-01]

2:10 pm: Advanced plasma etch technologies for
nanopatterning, Richard Wise, IBM System and
Technology Group (United States) . ... .. [8328-02]

2:50 pm: Ultimate top-down processes for future
nanoscale devices (Invited Paper), Seiji Samukawa,

Tohoku Univ. (Japan). .. .............. [8328-07]
CoffeeBreak . ................. 3:20 to 3:50 pm
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Monday 13 February

Conference 8322

Extreme Ultraviolet (EUV)
Lithography il

SESSION 2

Room: Conv. Ctr.
BallroomB4....... Mon. 4:00 to 6:00 pm

EUV: Joint Session with
Conference 8325

Session Chairs: Robert L. Brainard, College

of Nanoscale Science & Engineering (United

States); Yoshio Kawai, Shin-Etsu Chemical
Co., Ltd. (Japan)

4:00 pm: Modeling and simulation of acid
diffusion in chemically amplified resists with
polymer-bound acid generator, Takahiro Kozawa,
Osaka Univ. (Japan); Julius J. S. Santillan, Toshiro
Itani, Semiconductor Leading Edge Technologies,
Inc.(Japan) ......... ... ., [8322-05]

4:20 pm: Optimization of low-diffusion EUV resist
for linewidth roughness and pattern collapse on
various substrates, James W. Thackeray, James
F. Cameron, Jin Wuk Sung, Michael Wagner, Dow
Electronic Materials (United States); M. Warren
Montgomery, College of Nanoscale Science &
Engineering (United States). ........... [8325-08]

4:40 pm: Contact edge roughness: effect of
photo-acid generator on EUV resist, Vijaya-
Kumar Murugesan Kuppuswamy, Vassilios
Constantoudis, Evangelos Gogolides, National

Ctr. for Scientific Research Demokritos (Greece);
Alessandro Vaglio Pret, Roel Gronheid, IMEC
Belgium) . ... [8322-06]

5:00 pm: EUV resist materials for 20nm and
below half-pitch applications, Shinji Tarutani,
Hideaki Tsubaki, Hiroo Takizawa, Takahiro Goto,
FUJIFILM Corp. (Japan) .............. [8325-09]

5:20 pm: Mechanisms of LER degradation in
ultrathin EUV resists, Brian Cardineau, William
Earley, Univ. at Albany (United States); Tomohisa
Fujisawa, Ken Maruyama, Makato Shimizu, JSR
Engineering Co., Ltd. (Japan); Shalini Sharma,

JSR Micro, Inc. (United States); Karen E. Petrillo,
SEMATECH North (United States); Robert L.
Brainard, Univ. at Albany (United States) . [8322-07]

5:40 pm: EUV resist development for 16nm
half-pitch and beyond, Ken Maruyama, Hiroki
Nakagawa, Shalini Sharma, Yoshi Hishiro, JSR
Micro, Inc. (United States); Makoto Shimizu, Tooru
Kimura, JSR Engineering Co., Ltd. (Japan)[8325-10]

20

Conference 8323

Alternative Lithographic
Technologies IV

Room: Conv. Ctr.
Ballroom C1....... Mon. 3:10 to 3:30 pm

Opening Remarks

Session Chairs: William M. Tong, KLA-Tencor
Corp. (United States); Douglas J. Resnick,
Molecular Imprints, Inc. (United States)

SESSION 1

Room: Conv. Ctr.
Ballroom C1....... Mon. 3:30 to 5:15 pm

Keynote Session

Session Chairs: William M. Tong, KLA-Tencor
Corp. (United States); Douglas J. Resnick,
Molecular Imprints, Inc. (United States)

Overflow rooms will be available.
Look for signs onsite.

3:30 pm: Future of multiple e-beam direct-write
systems (Keynote Presentation), Burn J. Lin, Taiwan
Semiconductor Manufacturing Co. Ltd.

(Taiwan) . . ..oov e [8323-01]

4:05 pm: Block copolymer directed self-assembly
enables sub-lithographic patterning for device
fabrication (Keynote Presentation), H.-S. Philip
Wong, Stanford Univ. (United States); Christopher
Bencher, Applied Materials, Inc. (United States);

He Yi, Stanford Univ. (United States); Xin-Yu Bao,
Applied Materials, Inc. (United States); Li-Wen
Chang, Stanford Univ. (United States) . . .[8323-02]

4:40 pm: Jet and flash imprint lithography:

status and roadmap to manufacturing adoption
(Keynote Presentation), S. V. Sreenivasan, Molecular
Imprints, Inc. (United States)........... [8323-03]

SPIE Advanced Lithography 2012

Conference 8324

Metrology, Inspection,
and Process Control for
Microlithography XXVI

SESSION 3

Room: Conv. Ctr.
Ballroom J2......... Mon. 3:40 to 5:20 pm

Overlay Topics in Advanced Optical
Microlithography: Joint Session with
Conference 8326
Session Chairs: Bernd Geh, Carl Zeiss SMT Inc.
(United States); John C. Robinson, KLA-Tencor
Corp. (United States)

3:40 pm: Challenges and solutions for overlay in
low-k1 imaging: model for the printing of large
features with extreme illumination, and the
subsequent inspection with edge-detection or
scatterometry based metrology, Jens T. Neumann,
Carl Zeiss SMT GmbH (Germany); Kiho Yang, Jongsu
Lee, Byounghun Lee, Taehyeong Lee, Jeongsu Park,
Chang-Moon Lim, Donggyu Yim, Sung-Ki Park, Hynix
Semiconductor Inc. (Korea, Republic of); Eric Janda,
ASML US, Inc. (United States); Kaustuve Bhattacharyya,
ASML Netherlands B.V. (Netherlands); Chan-Ho Ryu,
Young-Hong Min, ASML Korea Co., Ltd. (Korea,
Republic of); Bernd Geh, Carl Zeiss SMT Inc. (United
States). . ... [8326-01]

4:00 pm: Study of high order distortion in intra

field using extreme off-axis illumination on a
manufacturing site, Jongsu Lee, Byounghun Lee,
Taehyeong Lee, Jeongsu Park, Chang-Moon Lim,
Myoung Soo Kim, Hyosang Kang, Hynix Semiconductor
Inc. (Korea, Republic of); Jens T. Neumann, Carl

Zeiss SMT GmbH (Germany); Eric Janda, ASML US,

Inc. (United States); Kaustuve Bhattacharyya, ASML
Netherlands B.V. (Netherlands); Bernd Geh, Carl Zeiss
SMT Inc. (United States); Chan-Ho Ryu, Young-Hong
Min, ASML Korea Co., Ltd. (Korea, Republic of)[8326-02]

4:20 pm: Spacer process and alignment assessment
for SADP process, Ludovic Lattard, CEA-LETI (France);
Martin McCallum, Nikon Precision Europe GmbH
(Germany) and Nikon Corp. (Japan); Robert Morton,
Nikon Precision Europe GmbH (Germany); Katsushi
Makino, Akira Tokui, Nobuyuki Takahashi, Tomoharu
Fujiwara, Nikon Corp. (Japan). ........... [8326-03]

4:40 pm: Overlay accuracy with respect to device
scaling, Philippe J. Leray, Shaunee Y. Cheng, IMEC
(Belgium). .. ... [8324-08]

5:00 pm: New analytical algorithm for overlay
accuracy, Boo-Hyun Ham, Sang-Ho Yun, Min-Chul
Kwak, Soon Mok Ha, Cheol-Hong Kim, Suk-Woo Nam,
SAMSUNG Electronics Co., Ltd. (Korea, Republic

Of) oot [8324-09]

spie.org/alprogram

Conference 8325

Advances in Resist
Materials and Processing
Technology XXIX

SESSION 3

Room: Conwv. Ctr.
Ballroom A2....... Mon. 4:00 to 6:00 pm

EUV: Joint Session with
Conference 8322

Session Chair: Yoshio Kawai, Shin-Etsu
Chemical Co., Ltd. (Japan)

4:00 pm: Modeling and simulation of acid
diffusion in chemically amplified resists with
polymer-bound acid generator, Takahiro Kozawa,
Osaka Univ. (Japan); Julius J. S. Santillan, Toshiro
Itani, Semiconductor Leading Edge Technologies,
Inc.(Japan) ............ ., [8322-05]

4:20 pm: Optimization of low-diffusion EUV resist
for linewidth roughness and pattern collapse on
various substrates, James W. Thackeray, James
F. Cameron, Jin Wuk Sung, Michael Wagner, Dow
Electronic Materials (United States); M. Warren
Montgomery, College of Nanoscale Science &
Engineering (United States). ........... [8325-08]

4:40 pm: Contact edge roughness: effect of
photo-acid generator on EUV resist, Vijaya-
Kumar Murugesan Kuppuswamy, Vassilios
Constantoudis, Evangelos Gogolides, National

Ctr. for Scientific Research Demokritos (Greece);
Alessandro Vaglio Pret, Roel Gronheid, IMEC
Belgium) . ... [8322-06]

5:00 pm: EUV resist materials for 20nm and
below half-pitch applications, Shinji Tarutani,
Hideaki Tsubaki, Hiroo Takizawa, Takahiro Goto,
FUJIFILM Corp. (Japan) .............. [8325-09]

5:20 pm: Mechanisms of LER degradation in
ultrathin EUV resists, Brian Cardineau, William
Earley, Univ. at Albany (United States); Tomohisa
Fujisawa, Ken Maruyama, Makato Shimizu, JSR
Engineering Co., Ltd. (Japan); Shalini Sharma,

JSR Micro, Inc. (United States); Karen E. Petrillo,
SEMATECH North (United States); Robert L.
Brainard, Univ. at Albany (United States) . [8322-07]

5:40 pm: EUV resist development for 16nm
half-pitch and beyond, Ken Maruyama, Hiroki
Nakagawa, Shalini Sharma, Yoshi Hishiro, JSR
Micro, Inc. (United States); Makoto Shimizu, Tooru
Kimura, JSR Engineering Co., Ltd. (Japan)[8325-10]



Monday 13 February

Conference 8326 Conference 8328

Optical Advanced Etch
Microlithography XXV Technology for
Nanopatterning

SESSION 1

Room: Conv. Cir. SESSION 1 continued
Ballroom J2........... Mon. 3:40 to 5:20 pm
Room: Conv. Ctr.

Overlay Topics in Advanced Optical N ) I Mon. 1:30 to 5:50 pm
MlcrOIIthOQraphy: Joint Session with 3:50 pm: Improving patterning capability through
Conference 8324 etch (Invited Paper), Richard A. Gottscho, Keren
Session Chairs: Bernd Geh, Carl Zeiss SMT Inc. J. Kanarik, John W. Cossins, Lam Research Corp.
(United States); John C. Robinson, KLA-Tencor (United States). ..................... [8328-03]
Texas (United States) 4:20 pm: Plasma etch challenges and solutions
3:40 pm: Challenges and solutions for overlay in low-k1 for advanced patterning (Invited Paper), Thorsten
imaging: model for the printing of large features with B. Lill, Applied Materials, Inc. (United States); Ying
extreme illumination, and the subsequent inspection with Zhang, Taiwan Semiconductor Manufacturing Co.
edge-detection or scatterometry based metrology, Jens T. Ltd. (Taiwan); Meihua Shen, Applied Materials,
Neumann, Carl Zeiss SMT GmbH (Germany); Kiho Yang, Jongsu Inc. (United States); Olivier P. Joubert, CNRS/LTM
Lee, Byounghun Lee, Taehyeong Lee, Jeongsu Park, Chang- (France); Benjamin Schwarz, Applied Materials,
Moon Lim, Donggyu Yim, Sung-Ki Park, Hynix Semiconductor Inc. (United States); Nicolas Posseme, CNRS/
Inc. (Korea, Republic of); Eric Janda, ASML US, Inc. (United LTM (France); Olivier Luere, Applied Materials, Inc.

States); Kaustuve Bhattacharyya, ASML Netherlands B.V.
(Netherlands); Chan-Ho Ryu, Young-Hong Min, ASML Korea Co.,
Ltd. (Korea, Republic of); Bernd Geh, Carl Zeiss SMT Inc. (United

(United States); Ying Xiao, Taiwan Semiconductor
Manufacturing Co. Ltd. (United States); Laurent
Vallier, CNRS/LTM (France). .. ......... [8328-04]

States) . . o [8326-01]

4:00 pm: Study of high order distortion in intra field using 4:50 pm: Nanopatterning |mpact§ on devices f‘_"’
extreme off-axis illumination on a manufacturing site, advanced technology nodes (Invited Paper), Raj
Jongsu Lee, Byounghun Lee, Taehyeong Lee, Jeongsu Park, Jammy, SEMATECH Inc. (United States) . [8328-05]
Chang-Moon Lim, Myoung Soo Kim, Hyosang Kang, Hynix 5:20 pm: Plasma etch transfer of self-assembled

Semiconductor Inc. (Korea, Republic of); Jens T. Neumann,

Carl Zeiss SMT GmbH (Germany); Eric Janda, ASML US, Inc.
(United States); Kaustuve Bhattacharyya, ASML Netherlands B.V.
(Netherlands); Bernd Geh, Carl Zeiss SMT Inc. (United States);
Chan-Ho Ryu, Young-Hong Min, ASML Korea Co., Ltd. (Korea,
Republicof). . ... [8326-02]

4:20 pm: Spacer process and alignment assessment for
SADP process, Ludovic Lattard, CEA-LETI (France); Martin
McCallum, Nikon Precision Europe GmbH (Germany) and Nikon
Corp. (Japan); Robert Morton, Nikon Precision Europe GmbH
(Germany); Katsushi Makino, Akira Tokui, Nobuyuki Takahashi,
Tomoharu Fujiwara, Nikon Corp. (Japan) ......... [8326-03]

polymer patterns (Invited Paper), Charles T. Black,
Brookhaven National Lab. (United States) [8328-30]

4:40 pm: Overlay accuracy with respect to device scaling,
Philippe J. Leray, Shaunee Y. Cheng, IMEC (Belgium)[8324-08]

5:00 pm: New analytical algorithm for overlay accuracy,
Boo-Hyun Ham, Sang-Ho Yun, Min-Chul Kwak, Soon Mok Ha,
Cheol-Hong Kim, Suk-Woo Nam, SAMSUNG Electronics Co.,
Ltd. (Korea, Republicof) ...................... [8324-09]
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Tuesday 14 February
Conference 8322

Extreme Ultraviolet (EUV)
Lithography il

SESSION 3

Room: Conv. Ctr.
Ballroom A2...... Tues. 8:00 to 10:00 am

Note room change to A2

Mask Defects

Session Chairs: Frank Goodwin, SEMATECH
North (United States); Chris Ngai, Applied
Materials, Inc. (United States)

8:00 am: EUV mask multilayer defects and their
printability under different multilayer deposition
conditions, Hyuk Joo Kwon, Jenah Harris-Jones,
Ranganath Teki, Aaron M. Cordes, SEMATECH
North (United States); Kenneth A. Goldberg,
Lawrence Berkeley National Lab. (United

States) . . ... [8322-08]

8:20 am: Printability study of pattern defects in
the EUV mask as a function of hp nodes, Tae-
Geun Kim, Hwan-Seok Seo, Chang Young Jeong,
Sungmin Huh, Seong-Sue Kim, Han-Ku Cho,
SAMSUNG Electronics Co., Ltd. (Korea, Republic
of); lacopo Mochi, Kenneth A. Goldberg, Lawrence
Berkeley National Lab. (United States) . . . [8322-09]

8:40 am: Smoothing layers for EUV substrate
defectivity mitigation, Ranganath Teki, Arun John
Kadaksham, Andy Ma, Matt House, Jenah Harris-
Jones, Francis Goodwin, SEMATECH North (United
States) . . ... [8322-10]

9:00 am: Closing the gap for EUV mask repair,
Markus Waiblinger, Tristan Bret, Carl Zeiss SMS
GmbH (Germany); Rik M. Jonckheere, Dieter Van
den Heuvel, IMEC (Belgium); Gabriel Baralia, Carl
Zeiss SMS GmbH (Germany) . ......... [8322-11]

9:20 am: A next-generation EMF simulator for
EUV lithography based on the pseudo-spectral
time-domain method, Michael Yeung, Fastlitho
Inc. (United States) . ................. [8322-12]

9:40 am: Analysis of EUV mask multilayer defect
printing characteristics, Andreas Erdmann, Peter
Evanschitzky, Fraunhofer-Institut fur Integrierte
System und Bauelementetechnologie (Germany);
Tristan Bret, Carl Zeiss SMS GmbH (Germany); Rik

M. Jonckheere, IMEC (Belgium) .. ...... [8322-13]
CoffeeBreak .. .............. 10:00 to 10:30 am
22

Conference 8323

Alternative Lithographic
Technologies IV

SESSION 2

Room: Conv. Ctr.
Ballroom AS....... Tues. 8:00 to 9:50 am

Note room change to A3

Imprint I: Processing

Session Chairs: John G. Maltabes, Hewlett-
Packard Labs. (United States); Tatsuhiko
Higashiki, Toshiba Corp. (Japan)

8:00 am: Design considerations for UV-NIL
resists (Invited Paper), Kazuyuki Usuki, Tadashi
Oomatsu, Akiko Hattori, Satoshi Wakamatsu,
Kunihiko Kodama, Shinji Tarutani, Kouiji
Shitabatake, FUJIFILM Corp. (Japan). . . .[8323-04]

8:30 am: New method for selective transfer of
nanostructured assemblies onto an arbitrary
substrate by nanoimprinting, Steven J. Barcelo,
Min Hu, Ansoon Kim, Wei Wu, Zhiyong Li, Hewlett-
Packard Labs. (United States). ......... [8323-05]

8:50 am: Single-digit nanofabrication by step-
and-repeat nanoimprint lithography, Christophe
Peroz, Abeam Technologies (United States); Scott
D. Dhuey, Marion Cornet, Lawrence Berkeley
National Lab. (United States); Marko Vogler, micro
resist technology GmbH (Germany); Deirdre L.
Olynick, Stefano Cabrini, Lawrence Berkeley
National Lab. (United States). .......... [8323-06]

9:10 am: A cost-effective nanoimprint machine,

Wei Wu, Robert G. Walmsley, Wen-Di Li, Xuema Li,
R. Stanley Williams, Hewlett-Packard Labs. (United
States) .. ... . [8323-07]

9:30 am: Nanoimprint and post nanoimprint
process for 30nm full field CMOS process using
replica quartz template, Byung-Kyu Lee, Duhyun
Lee, Woong Ko, Jae Kwan Kim, Kiyeon Yang,
Samsung Advanced Institute of Technology (Korea,
Republic of); Byunggook Kim, Chang-Min Park,
Jeong-Ho Yeo, SAMSUNG Electronics Co., Ltd.
(Korea, Republicof). ................. [8323-08]

CoffeeBreak .. ............... 9:50 to 10:30 am

SPIE Advanced Lithography 2012

Conference 8324

Metrology, Inspection,
and Process Control for
Microlithography XXVI

SESSION 4

Room: Conv. Ctr.

Ballroom J2...... Tues. 8:00 to 10:00 am
Inspection

Session Chairs: Jason P. Cain, Advanced
Micro Devices, Inc. (United States); Byoung-
Ho Lee, SAMSUNG Electronics Co., Ltd.
(Korea, Republic of)

8:00 am: ArFi lithogrphy optimizations for thin
OMOG reticle with fast aerial imaging, llan
Englard, Applied Materials BV (Netherlands); Jo M.
Finders, ASML Netherlands B.V. (Netherlands); Yaron
Cohen, Shmoolik Mangan, Applied Materials (Israel);
Brid Connolly, Toppan Photomasks, Inc. (Germany);
Yosuke Kojima, Masaru Higuchi, Toppan Printing
Co., Ltd. (Japan); Orion Mouraille, Maurice Janssen,
ASML Netherlands B.V. (Netherlands). . . . [8324-11]

8:20 am: Semiconductor device integration
scheme impact on wafer inspection, Timothy F.
Crimmins, Intel Corp. (United States). . . .. [8324-12]

8:40 am: Ultrahigh resolution EUV coherent
diffraction imaging using a tabletop 13nm HHG
source, Matthew D. Seaberg, Daniel E. Adams,
Margaret M. Murnane, Henry C. Kapteyn, Univ. of
Colorado at Boulder (United States). . . . .. [8324-13]

9:00 am: Beyond 22nm node patterned defect
and CD metrology by TSOM, Benjamin D. Bunday,
International SEMATECH Manufacturing Initiative
(United States); Ravikiran Attota, National Institute of
Standards and Technology (United States); Victor H.
Vartanian, SEMATECH North (United

States). . ... [8324-14]

9:20 am: Scatterfield microscopy of 22nm node
patterned defects using visible and DUV light,
Bryan M. Barnes, Yeung-Joon Sohn, Hui Zhou,
Richard M. Silver, National Institute of Standards
and Technology (United States); Abraham Arceo,
SEMATECH North (United States) . ... ... [8324-15]

9:40 am: Multiple column high-throughput e-beam
inspection, Enden D. Liu, Cong Tran, Multibeam
Corp. (United States); Kevin M. Monahan, Quantflow
Strategies LLC (United States); Theodore A. Prescop,
David K. Lam, Multibeam Corp. (United

States). . ..o [8324-122]

CoffeeBreak ................ 10:00 to 10:30 am

spie.org/alprogram

Conference 8325

Advances in Resist
Materials and Processing
Technology XXIX

SESSION 4

Room: Marriott San Jose
Ballroom Salon lll Tues. 8:00 to 10:00 am

Note room change to Marriott

Optical Extensions

Session Chairs: Ralph R. Dammel, AZ Electronic
Materials USA Corp. (United States); Clifford
L. Henderson, Georgia Institute of Technology
(United States)

8:00 am: Overview: continuous evolution on double-
patterning process, Hidetami Yaegashi, Tokyo
Electron Ltd. (Japan); Kenichi Oyama, Shohei Yamauchi,
Arisa Hara, Sakurako Natori, Tokyo Electron AT Ltd.
([Japan) ... [8325-11]

8:20 am: CD uniformity improvement on the self-
aligned spacer double-patterning process by resist
material modification, Katsumi Ohmori, Naoto Motoike,
Tokyo Ohka Kogyo Co., Ltd. (Japan); Hidetami Yaegashi,
Kenichi Oyama, Tokyo Electron AT Ltd. (Japan) [8325-12]

8:40 am: SADP for BEOL using chemical slimming
with resist mandrel for beyond 22nm nodes, Linus
Jang, Sudharshanan Raghunathan, GLOBALFOUNDRIES
Inc. (United States); Shannon Dunn, David R. Hetzer,
Shinichiro Kawakami, Lior Huli, TEL Technology Ctr.,
America, LLC (United States)................ [8325-13]

9:00 am: Synthesis and characterization of “two-
stage” photobase generators for pitch-division
lithography, Ryan A. Mesch, Takanori Kawakami, Yuji
Hagiwara, Taeho Kim, Xinyu Gu, The Univ. of Texas

at Austin (United States); Arunkumar K. Sundaresan,
Nicholas J. Turro, Columbia Univ. (United States); James
M. Blackwell, Intel Corp. (United States); C. Grant Willson,
The Univ. of Texas at Austin (United States). . . . [8325-14]

9:20 am: Applications of polymer blends DSA for
lithography, Takehiko Naruoka, Kentaro Goto, Yoshi
Hishiro, JSR Micro, Inc. (United States); Hayato Namai,
Fumihiro Toyokawa, Masayuki Motonari, Yoshikazu
Yamaguchi, JSR Engineering Co., Ltd. (Japan) . [8325-15]
9:40 am: Comparison of directed self-assembly
integrations, Mark H. Somervell, Tokyo Electron
America, Inc. (United States); Roel Gronheid, IMEC
(Belgium); Joshua S. Hooge, Kathleen Nafus, Tokyo
Electron America, Inc. (United States); Paulina A. Rincon
Delgadillo, Univ. of Wisconsin-Madison (United States);
Todd R. Younkin, Intel Corp. (Belgium); Benjamen M.
Rathsack, Steven A. Scheer, Tokyo Electron America,
Inc. (United States); Paul F. Nealey, Univ. of Wisconsin-
Madison (United States).................... [8325-16]

CoffeeBreak ..............cooune. 10:00 to 10:30 am
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Conference 8326

Optical
Microlithography XXV

Room: Conv. Ctr.
BallroomB4....... Tues. 8:00 to 8:20 am

Note room change to B4

Opening Remarks and Recognition
Session Chairs: Will Conley, Freescale

Semiconductor, Inc. (United States); Kafai Lai,
IBM Corp. (United States)

SESSION 2

Room: Conv. Ctr.
Ballroom B4....... Tues. 8:20 to 9:40 am

Invited Session

Session Chairs: Will Conley, Freescale
Semiconductor, Inc. (United States); Kafai Lai,
IBM Corp. (United States)

8:20 am: Extending the Dramand Flash memory
technologies to 10nm and beyond (Invited Paper),
U. In Chang, SAMSUNG Electronics Co., Ltd.
(Korea, Republicof). ................. [8326-04]

9:00 am: CMOS device technology: current status
and future prospects (Invited Paper), Tahir Ghani,
Intel Corp. (United States)............. [8326-05]

Room: Conv. Ctr.
Ballroom B4 . . .Tues. 9:40 to 10:00 am

Optical Microlithography
Conference-25th Anniversary
Presentation

Session Chairs: Kafai Lai, IBM Corp.
(United States); Will Conley, Freescale
Semiconductor, Inc. (United States);
Mircea V. Dusa, ASML US, Inc.
(United States)

CoffeeBreak .. .............. 10:00 to 10:30 am

+1 360 676 3290

Conference 8328

Advanced Etch
Technology for
Nanopatterning

SESSION 2

Room: Conv. Ctr.
J1 ..l Tues. 8:40 am to 12:00 pm

Nanopatterning for Advanced
Technology Nodes

Session Chairs: Gottlieb S. Oehrlein, Univ.

of Maryland, College Park (United States);

Sebastian U. Engelmann, IBM Thomas J.
Watson Research Ctr. (United States)

8:40 am: Patterning enhancement techniques

by reactive ion (Invited Paper), Masanobu Honda,
Tokyo Electron Miyagi Ltd. (Japan); Koichi Yatsuda,
Tokyo Electron Ltd. (Japan) ........... [8328-06]

9:10 am: Patterning of device structures for 40-
80nm pitch and beyond (Invited Paper), Sebastian
U. Engelmann, Ryan M. Martin, Robert L. Bruce,
Hiroyuki Miyazoe, Nicholas C. M. Fuller, William

S. Graham, Edmund M. Sikorski, Martin Glodde,
Markus Brink, James J. Bucchignano, David P.
Klaus, Ernst Kratschmer, Michael A. Guillorn, Yu
Zhu, IBM Thomas J. Watson Research Ctr. (United
States) . . ... [8328-09]

9:40 am: Plasma etch challenges for porous
low-k materials for 32nm and beyond (Invited
Paper), Catherine B. Labelle, Ravi P. Srivastava,
GLOBALFOUNDRIES Inc. (United States); Yunpeng
Yin, John C. Arnold, IBM Corp. (United States);
Masao Ishikawa, Toshiba America Electronic
Components, Inc. (United States); Yann Mignot,
IBM Corp. (United States); Andrew Darlak, Kevin
Zhou, Applied Materials, Inc. (United States);
Yifeng Zhou, Applied Materials. Inc. (United States);
Jeremiah T. Pender, Applied Materials, Inc. (United
States) . . ... [8328-10]

CoffeeBreak . ............... 10:10 to 10:30 am

help@spie.org - twitter (#SPIELitho)
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Conference 8322

Extreme Ultraviolet (EUV)
Lithography il

SESSION 4

Room: Conwv. Ctr.
Ballroom A2. Tues. 10:30 am to 12:10 pm

EUV Sources

Session Chairs: Michael J. Lercel, Cymer,
Inc. (United States); Michael Goldstein,
SEMATECH North (United States)

10:30 am: Development of laser-produced
plasma-based EUV light source technology

for HVM EUV lithography, Junichi Fujimoto,
Gigaphoton Inc. (Japan); Tsukasa Hori, Takeshi
Ohta, Yasufumi Kawasuji, Yutaka Shiraishi, Tamotsu
Abe, Takeshi Kodama, Tatsuya Yanagida, Hiroaki
Nakarai, Taku Yamazaki, Komatsu Ltd. (Japan);
Hakaru Mizoguchi, Gigaphoton Inc.

Wapan). ... [8322-14]

10:50 am: High-brightness LPP source for EUVL
applications, Samir S. Ellwi, Fariba Abreau, Adlyte
(Switzerland) .. ....... ... oL [8322-15]

11:10 am: Wavelength dependence of

prepulse laser beams on EUV emission from

CO ;> reheated Sn plasma, Justin R. Freeman,
Sivanandan S. Harilal, Ahmed Hassanein, Purdue
Univ. (United States) .. ............... [8322-16]

11:30 am: Extreme ultraviolet and out-of-band
radiation emission from a tin droplet based LPP
source, Oran Morris, Nadia Gambino, Andrea Z.
Giovannini, lan Henderson, Reza S. Abhari, ETH
Zurich (Switzerland). ... .............. [8322-17]

11:50 am: Debris concerns for actinic EUV
metrology sources, David N. Ruzic, John Sporre,
Daniel Andruczyk, Tae Cho, Dan Elg, Univ. of lllinois
at Urbana-Champaign (United States) . . . [8322-18]

Lunch/Exhibition Break . . ....... 12:10 to 1:30 pm
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Conference 8323

Alternative Lithographic
Technologies IV

SESSION 3

Room: Conwv. Ctr.
Ballroom A3. Tues. 10:30 am to 12:20 pm

Directed Self-Assembly I: Resist
Processing: Joint Session with
Conference 8325

Session Chairs: Kevin T. Turner, Univ. of
Wisconsin-Madison (United States); Daniel P.
Sanders, IBM Almaden Research Ctr. (United

States)

10:30 am: Etch resistant block copolymers: high
and orientation control (Invited Paper), Christopher

J. Ellison, C. Grant Willson, Christopher M. Bates,
Christopher H. Chen, Julia D. Cushen, William J.
Durand, Logan J. Santos, Takehiro Seshimo, The Univ.
of Texas at Austin (United States).......... [8323-09]

11:00 am: Pattern scaling with directed self-
assembly through lithography and etch process
integration, Benjamen M. Rathsack, Mark H.
Somervell, Joshua S. Hooge, Tokyo Electron America,
Inc. (United States); Makoto Muramatsu, Keiji Tanouchi,
Takahiro Kitano, Tokyo Electron Kyushu Ltd. (Japan);
Eiichi Nishimura, Tokyo Electron AT Ltd. (Japan); Koichi
Yatsuda, Seiji Nagahara, Hiroyuki lwaki, Keiji Akai,
Takashi Hayakawa, Tokyo Electron Ltd.

Wapan) ... [8323-10]

11:20 am: Solvent annealing strategies for

the directed self-assembly of poly(styrene-b-
dimethylsiloxane), Kevin W. Gotrik, Jeong Gon Son,
Adam Hannon, Caroline A. Ross, Massachusetts
Institute of Technology (United States). ... .. [8323-11]

11:40 am: All-track directed self-assembly of block
copolymers: process flow and origin of defects,
Paulina A. Rincon Delgadillo, Univ. of Wisconsin-
Madison (United States) and IMEC (Belgium); Roel
Gronheid, IMEC (Belgium); Christopher J. Thode,

Univ. of Wisconsin-Madison (United States); Mark H.
Somervell, Kathleen Nafus, Tokyo Electron America,
Inc. (United States); Paul F. Nealey, Univ. of Wisconsin-
Madison (United States). . ................ [8323-12]

12:00 pm: Synthesis and characterization of self-
assembling block copolymers containing fluorine
groups, Nam Ho You, Cornell Univ. (United States);
Rina Maeda, Tokyo Institute of Technology (Japan);
Michelle A. Chavis, Christopher K. Ober, Cornell Univ.
(United States) ..., [8323-13]

Lunch/Exhibition Break ............ 12:20 to 1:30 pm

SPIE Advanced Lithography 2012

Conference 8324

Metrology, Inspection,
and Process Control for
Microlithography XXVI

SESSION 5

Room: Conwv. Cir.
Ballroom J2. Tues. 10:30 am to 12:00 pm

LER/LWR

Session Chairs: Martha I. Sanchez, IBM
Almaden Research Ctr. (United States);
Timothy F. Crimmins, Intel Corp. (United
States)

10:30 am: Roughness metrology of gate all
around silicon nanowire devices (Invited Paper),
Shimon Levi, Applied Materials (Israel); Guy M.
Cohen, IBM Thomas J. Watson Research Ctr.
(United States). . ........... ... .. [8324-16]

11:00 am: High-throughput and nondestructive
sidewall roughness measurement using
3-dimensional atomic force microscopy, Yueming
Hua, Cynthia Buenviaje-Coggins, Park Systems Inc.
(United States); Yong-Ha Lee, Sang-Il Park, Park
Systems Corp. (Korea, Republic of) . . . .[8324-113]

11:20 am: Sensitivity analysis of line-edge

roughness measured by means of scatterometry:
a simulation-based investigation, Bartosz J. Bilski,
Karsten Frenner, Wolfgang M. Osten, Univ. Stuttgart
Germany) .. ...t [8324-18]

11:40 am: Noise effects on contact-edge
roughness measurement, Vassilios Constantoudis,
Vijaya-Kumar Murugesan Kuppuswamy, Evangelos
Gogolides, National Ctr. for Scientific Research
Demokritos (Greece) . . ............... [8324-19]

Lunch/Exhibition Break . . .. ... .. 12:00 to 1:30 pm

spie.org/alprogram

Conference 8325

Advances in Resist
Materials and Processing
Technology XXIX

SESSION 5

Room: Conv. Cir.
Ballroom A3. Tues. 10:30 am to 12:20 pm

Directed Self-Assembly I: Resist
Processing: Joint Session with
Conference 8323

Session Chairs: Daniel P. Sanders, IBM Almaden
Research Ctr. (United States); Kevin T. Turner,
Univ. of Wisconsin-Madison (United States)

Note room change for Session 5

10:30 am: Etch resistant block copolymers: high
and orientation control (Invited Paper), Christopher

J. Ellison, C. Grant Willson, Christopher M. Bates,
Christopher H. Chen, Julia D. Cushen, William J.
Durand, Logan J. Santos, Takehiro Seshimo, The Univ.
of Texas at Austin (United States).......... [8323-09]
11:00 am: Pattern scaling with directed self-
assembly through lithography and etch process
integration, Benjamen M. Rathsack, Mark H.
Somervell, Joshua S. Hooge, Tokyo Electron America,
Inc. (United States); Makoto Muramatsu, Keiji Tanouchi,
Takahiro Kitano, Tokyo Electron Kyushu Ltd. (Japan);
Eiichi Nishimura, Tokyo Electron AT Ltd. (Japan); Koichi
Yatsuda, Seiji Nagahara, Hiroyuki lwaki, Keiji Akai,
Takashi Hayakawa, Tokyo Electron Ltd.

(Japan) . ... [8323-10]
11:20 am: Solvent annealing strategies for

the directed self-assembly of poly(styrene-b-
dimethylsiloxane), Kevin W. Gotrik, Jeong Gon Son,
Adam Hannon, Caroline A. Ross, Massachusetts
Institute of Technology (United States). ... .. [8323-11]
11:40 am: All-track directed self-assembly of block
copolymers: process flow and origin of defects,
Paulina A. Rincon Delgadillo, Univ. of Wisconsin-
Madison (United States) and IMEC (Belgium); Roel
Gronheid, IMEC (Belgium); Christopher J. Thode,

Univ. of Wisconsin-Madison (United States); Mark H.
Somervell, Kathleen Nafus, Tokyo Electron America,
Inc. (United States); Paul F. Nealey, Univ. of Wisconsin-
Madison (United States). . ................ [8323-12]
12:00 pm: Synthesis and characterization of self-
assembling block copolymers containing fluorine
groups, Nam Ho You, Cornell Univ. (United States);
Rina Maeda, Tokyo Institute of Technology (Japan);
Michelle A. Chavis, Christopher K. Ober, Cornell Univ.
(United States) ..., [8323-13]

Lunch/Exhibition Break ............ 12:20 to 1:30 pm



Conference 8326

Optical
Microlithography XXV

SESSION 3

Room: Conv. Ctr.
Ballroom B4..... Tues. 10:30 to 11:50 am

SMO-Modeling

Session Chairs: Andreas Erdmann,
Fraunhofer-Institut fur Integrierte System und
Bauelementetechnologie (Germany); Nigel R.

Farrar, Cymer, Inc. (United States)

10:30 am: Lens heating challenges for negative
tone develop layers with freeform illumination:
a comparative study of experimental versus
simulated results, Scott D. Halle, IBM Corp.
(United States); Michael Crouse, ASML US, Inc.
(United States); Timothy A. Brunner, IBM Corp.
(United States); Aigin Jiang, ASML US, Inc. (United
States); Matthew Colburn, IBM Corp. (United
States); Hua Cao, Brion Technologies, Inc. (United
States); Blandine Minghetti, Youri van Dommelen,
ASML US, Inc. (United States) ......... [8326-06]

10:50 am: Single method as OPC reference and
fast tool with linear time and memory resort for
exact reticle modelling, Alexandre V. Tishchenko,
Univ. de Lyon (France). .. ............. [8326-07]

11:10 am: Evaluation of various compact mask
and imaging models for the efficient simulation
of mask topography effects in immersion
lithography, Viviana Agudelo, Peter Evanschitzky,
Andreas Erdmann, Tim Flihner, Fraunhofer-Institut
fur Integrierte System und Bauelementetechnologie
Germany) . ... [8326-08]

11:30 am: A full-chip 3D computational
lithography framework, Peng Liu, Mu Feng, Song
Lan, Qian Zhao, Zhengfan Zhang, Hua-Yu Liu, Venu
Vellanki, Yen-Wen Lu, Brion Technologies, Inc.
(United States). . .................... [8326-09]

Lunch/Exhibition Break. . . . .. 11:50 am to 1:20 pm

+1 360 676 3290

Conference 8328

Advanced Etch
Technology for
Nanopatterning

SESSION 2 continued

Room: Conwv. Ctr.
J1 .l Tues. 8:40 am to 12:00 pm

10:30 am: Toward new plasma technologies for
22nm gate etch processes and beyond (Invited
Paper), Olivier P. Joubert, Maxine Darnon, Gilles
Cunge, Erwine Pargon, Daivd Thibault, LTM CNRS
(France); Camille Petit-Etienne, LTM CNRS (United
States); Laurent Vallier, Nicolas Posseme, Paul
Bodart, Laurent M. Azarnouche, Moritz Haas, LTM
CNRS (France); Romuald Blanc, LTM CNRS (United
States); Melisa Brihoum, LTM CNRS (France); Samer
Banna, Thorsten B. Lill, Applied Materials, Inc.
(United States). .. ................... [8328-11]

11:00 am: Key challenges in FEOL etch for 22
nm and below (Invited Paper), Phillip L. Jones,
Catherine B. Labelle, GLOBALFOUNDRIES Inc.
(United States). . .................... [8328-12]

11:30 am: Etch challenges for 1xnm NAND

flash (Invited Paper), Myung Kyu Ahn, Woo June
Kwon, Chan Sun Hyun, Jin-Woong Kim, Hynix
Semiconductor Inc. (Korea, Republic of) .[8328-13]

Lunch/Exhibition Break . ... ..... 12:00 to 1:30 pm

Nano/Micro
Technologies

Find the answer

SPIEDigitalLibrary.org

help@spie.org - twitter (#SPIELitho)
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Conference 8322

Extreme Ultraviolet (EUV)
Lithography Il

SESSION 5

Room: Conv. Ctr.
BallroomJ2....... Tues. 1:30 to 3:10 pm

Note room change for Session 5

Metrology and Inspection
for EUVL: Joint Session with

Conference 8324

Session Chairs: Stanley E. Stokowski,
KLA-Tencor Corp. (United States); Benjamin
D. Bunday, International SEMATECH
Manufacturing Initiative (United States)

1:30 pm: Investigation of the performance of
state-of-the-art defect inspection tools within
EUV lithography, Dieter Van den Heuvel, Rik M.
Jonckheere, Shaunee Y. Cheng, Bart Baudemprez,
IMEC (Belgium); Gino Marcuccilli, Andrew Cross,
KLA-Tencor England (United Kingdom); Gregg A.
Inderhees, KLA-Tencor Corp. (United States); Paolo
Parisi, KLA-Tencor Italy SRL (ltaly); Sungmin Huh,
SAMSUNG Electronics Co., Ltd. (Korea, Republic
Of) e [8324-20]

1:50 pm: Printability and inspectability of defects
on EUV blank for 2xnm hp HVM application,
Sungmin Huh, In-Yong Kang, Jihoon Na,
Hwan-Seok Seo, Seong-Sue Kim, Han-Ku Cho,
SAMSUNG Electronics Co., Ltd. (Korea, Republic
of); Gregg A. Inderhees, KLA-Tencor Corp. (United
States) . ... [8322-19]

2:10 pm: Closing the infrastructure gap: status
of the AIMS™ EUV project, Dirk Hellweg, Markus
R. Weiss, Carl Zeiss SMT GmbH (Germany); Jan
Hendrik Peters, Sascha Perlitz, Carl Zeiss SMS
GmbH (Germany); Michael Goldstein, SEMATECH
North (United States). . ............... [8322-20]

2:30 pm: Scatterometry metrology challenges

of EUV, Prasad Dasari, Jie Li, Jiangtao Hu, Zhuan
Liu, Nanometrics Inc. (United States); Oleg Kritsun,
Catherine Volkman, GLOBALFOUNDRIES Inc.
(United States). . ........... ... .. [8324-21]

2:50 pm: Experimental quantification of shot
noise contributions to contact hole local CD
nonuniformity, Roel Gronheid, Gustaf Winroth,
Alessandro Vaglio Pret, IMEC (Belgium); Mircea V.
Dusa, ASML US, Inc. (Belgium); Todd R. Younkin,

Intel Corp. (United States)............. [8322-21]
CoffeeBreak .. ................ 3:10 to 3:40 pm
26

Conference 8323

Alternative Lithographic
Technologies IV

SESSION 4

Room: Conv. Ctr.
Ballroom AS....... Tues. 1:30 to 3:00 pm

Maskless/Direct-Write
Lithography |
Session Chairs: Hans Loeschner, IMS
Nanofabrication AG (Austria); Shy-Jay Lin,

Taiwan Semiconductor Manufacturing Co. Ltd.

(Taiwan)

1:30 pm: Sub-20nm hybrid lithography using
optical and pitch-division, and e-beam (Invited
Paper), Jérébme Belledent, CEA-LETI (France);
Michael C. Smayling, Tela Innovations, Inc. (United
States); Sebastien Barnola, CEA-LETI (France);
Lucile Mage, Commissariat & I'Energie Atomique
(France); Jonathan Pradelles, CEA-LETI-Minatec
(France); Sébastien Soulan, Laurent Pain, CEA-LETI
(France) .. .. oo [8323-14]

2:00 pm: 50 keV electron multibeam mask

writer for the 11nm HP node: 1st results of the
proof of concept tool (eMET POC), Christof

Klein, Hans Loeschner, EImar Platzgummer, IMS
Nanofabrication AG (Austria). . ......... [8323-15]

2:20 pm: Reflective electron-beam lithography:
progress toward high-throughput production
capability, Regina Freed, Thomas Gubiotti, Jeff
Sun, Francoise Kidwingira, Jason Yang, Upendra
Ummethala, Layton C. Hale, John J. Hench,
Shinichi Kojima, Walter D. Mieher, Chris F. Bevis,
KLA-Tencor Corp. (United States); Shy-Jay

Lin, Wen-Chuan Wang, Taiwan Semiconductor
Manufacturing Co. Ltd. (Taiwan)........ [8323-16]

2:40 pm: Implications of multiple e-beam
maskless lithography on process, design, and
CAD tools, Jack J. H. Chen, Jen-Hom Chen,
Raymond P. S. Chen, Shih-Chi Wang, Tsung-

Chi Chien, Brian C. C. Lee, Yuh-Fu Lin, Hong-
Chun Wang, Nien-Fu Cheng, Burn J. Lin, Taiwan
Semiconductor Manufacturing Co. Ltd.

(Taiwan). ... [8323-17]

CoffeeBreak . ................. 3:00 to 3:30 pm

SPIE Advanced Lithography 2012

Conference 8324

Metrology, Inspection,
and Process Control for
Microlithography XXVI

SESSION 6

Room: Conv. Ctr.
Ballroom J2....... Tues. 1:30 to 3:10 pm

Metrology and Inspection
for EUVL: Joint Session with
Conference 8322

Session Chairs: Benjamin D. Bunday,
International SEMATECH Manufacturing
Initiative (United States); Stanley E.
Stokowski, KLA-Tencor Corp. (United States)

1:30 pm: Investigation of the performance of
state-of-the-art defect inspection tools within
EUV lithography, Dieter Van den Heuvel, Rik M.
Jonckheere, Shaunee Y. Cheng, Bart Baudemprez,
IMEC (Belgium); Gino Marcuccilli, Andrew Cross,
KLA-Tencor England (United Kingdom); Gregg A.
Inderhees, KLA-Tencor Corp. (United States); Paolo
Parisi, KLA-Tencor Italy SRL (Italy); Sungmin Huh,
SAMSUNG Electronics Co., Ltd. (Korea, Republic
Of) e [8324-20]

1:50 pm: Printability and inspectability of defects
on EUV blank for 2xnm hp HVM application,
Sungmin Huh, In-Yong Kang, Jihoon Na,
Hwan-Seok Seo, Seong-Sue Kim, Han-Ku Cho,
SAMSUNG Electronics Co., Ltd. (Korea, Republic
of); Gregg A. Inderhees, KLA-Tencor Corp. (United
States) . ... [8322-19]

2:10 pm: Closing the infrastructure gap: status
of the AIMS EUV project, Dirk Hellweg, Markus
R. Weiss, Carl Zeiss SMT GmbH (Germany); Jan
Hendrik Peters, Sascha Perlitz, Carl Zeiss SMS
GmbH (Germany); Michael Goldstein, SEMATECH
North (United States). . ............... [8322-20]

2:30 pm: Scatterometry metrology challenges

of EUV, Prasad Dasari, Jie Li, Jiangtao Hu, Zhuan
Liu, Nanometrics Inc. (United States); Oleg Kritsun,
Catherine Volkman, GLOBALFOUNDRIES Inc.
(United States). . .............. ... .. [8324-21]

2:50 pm: Experimental quantification of shot
noise contributions to contact hole local CD
nonuniformity, Roel Gronheid, Gustaf Winroth,
Alessandro Vaglio Pret, IMEC (Belgium); Mircea V.
Dusa, ASML US, Inc. (Belgium); Todd R. Younkin,
Intel Corp. (United States)............. [8322-21]

CoffeeBreak . ................. 3:10 to 3:40 pm

spie.org/alprogram

Conference 8325

Advances in Resist
Materials and Processing
Technology XXIX

SESSION 6

Room: Marriott San Jose
Ballroom Salon lll. . Tues. 1:30 to 3:10 pm

Note room change to Marriott

Simulation of Resist Processes

Session Chairs: Roel Gronheid, IMEC
(Belgium); Todd R. Younkin, Intel Corp.
(Belgium)

1:30 pm: EUV resist formulation insight from

stochastic lithography simulation, Mark D. Smith,
John J. Biafore, Stewart A. Robertson, KLA-Tencor
Corp. (United States). . ............... [8325-17]

1:50 pm: Correlated surface roughening during
photoresist development, Chris A. Mack,
Lithoguru.com (United States). . ........ [8325-18]

2:10 pm: Mesoscale simulation of the line-edge
structure during positive and negative tone resist
development process, Hiroshi Morita, National
Institute of Advanced Industrial Science and
Technology (Japan); Ichiro Okabe, Intel Kabushiki
Kaisha (Japan); Saurabh Agarwal, Vivek K. Singh,
Intel Corp. (United States)............. [8325-19]

2:30 pm: Line-pattern collapse mitigation status
for EUV at 32nm HP and below, Michael A.
Carcasi, Wallace P. Printz, Derek Bassett, Tokyo
Electron America, Inc. (United States); Yuichiro
Miyata, Tokyo Electron Kyushu Ltd.

Wapan). ... [8325-20]

2:50 pm: Simultaneous calibration of acid
diffusion and developer loading parameters for
computational lithography, Ashesh Parikh, Texas
Instruments Inc. (United States) ........ [8325-21]

CoffeeBreak . ................. 3:10 to 3:40 pm



Conference 8326

Optical
Microlithography XXV

SESSION 4

Room: Conv. Ctr.
BallroomB4....... Tues. 1:20 to 3:00 pm

Multiple Patterning |

Session Chairs: Pary Baluswamy, Micron
Technology, Inc. (United States); Peter D.
Brooker, Synopsys, Inc. (United States)

1:20 pm: Interactions between imaging

layers during double-patterning lithography,
Stewart A. Robertson, KLA-Tencor Corp. (United
States); Patrick Wong, Peter De Bisschop, Nadia
Vandenbroeck, Vincent Wiaux, IMEC

Belgium) . . ..o [8326-10]

1:40 pm: Stack effect implementation in

OPC and mask verification for production
environment, Elodie Sungauer, Frederic Robert,
STMicroelectronics (France) ... ........ [8326-89]

2:00 pm: Design compliance for spacer is
dielectric (SID) patterning, Alexander Miloslavsky,
Gerard Luk-Pat, Kevin Lucas, Benjamin D. Painter,
Levi D. Barnes, Synopsys, Inc. (United

States) . . ... [8326-12]

2:20 pm: Litho 1-litho 2 proximity differences for
a litho-process-litho double-patterning process,
Patrick Wong, Peter De Bisschop, IMEC (Belgium);
Stewart A. Robertson, KLA-Tencor Corp. (United
States); Nadia Vandenbroeck, IMEC (Belgium);
John J. Biafore, KLA-Tencor Texas (United States);
Jeroen Van de Kerkhove, Vincent Wiaux, IMEC
Belgium) . ..o [8326-13]

2:40 pm: Characterization and decomposition of
self-aligned quadruple patterning friendly layout,
Hongbo Zhang, Yuelin Du, Martin D. F. Wong, Univ.
of lllinois at Urbana-Champaign (United States);
Rasit O. Topaloglu, GLOBALFOUNDRIES Inc.
(United States). .. ................... [8326-15]

CoffeeBreak .. ................ 3:00 to 3:30 pm

+1 360 676 3290

Conference 8328

Advanced Etch
Technology for
Nanopatterning

SESSION 3

Room: Conv. Ctr. J1 . Tues. 1:30 to 6:00 pm

Plasma and Photoresist
Interactions

Session Chairs: Qinghuang Lin, IBM Thomas
J. Watson Research Ctr. (United States);
Julie Bannister, Tokyo Electron America, Inc.
(United States)

1:30 pm: Plasma-polymer interactions for
nanoscale patterning of materials (Invited Paper),
Gottlieb Oehrlein, Univ. of Maryland, College Park
(United States). . .................... [8328-14]

2:00 pm: Plasma treatment to improve linewidth
roughness during gate patterning (Invited Paper),
Erwine Pargon, LTM CNRS (France); Laurent M.
Azarnouche, STMicroelectronics (France); Marc
Fouchier, Kevin Menguelti, Melisa Brihoum, LTM
CNRS (France); Nicolas Posseme, CEA-LETI
(France); Raphael Ramos, Laurent Vallier, Gilles
Cunge, Maxime Darnon, Olivier P. Joubert, LTM
CNRS (France); Pascal Gouraud, Christophe
Verove, STMicroelectronics (France); Samer Banna,
Thorsten B. Lill, Applied Materials, Inc. (United
States) . . ... [8328-15]

2:30 pm: The effects of plasma exposure on
low-k dielectric materials (Invited Paper), J.

Leon Shohet, He Ren, Michael T. Nichols, Harsh
Sinha, Wenjie Lu, Konstantinos Mavrakakis, Univ.
of Wisconsin-Madison (United States); Qinghuang
Lin, IBM Corp. (United States); Noel M. Russell,
Masayuki Tomoyasu, Tokyo Electron Ltd. (United
States); George A. Antonelli, Novellus Systems, Inc.
(United States); Sebastian U. Engelmann, Nicholas
C. M. Fuller, IBM Corp. (United States); Vivian Ryan,
GLOBALFOUNDRIES Inc. (United States); Yoshio
Nishi, Stanford Univ. (United States). . . .. [8328-16]

3:00 pm: Photoresist strip challenges for
advanced lithography at 20nm technology

node and beyond (Invited Paper), Ivan L. Berry lll,
Carlo Waldfried, Dwight Roh, Shijian Luo, David
Mattson, James Deluca, Orlando Escorcia, Axcelis
Technologies, Inc. (United States). . ... .. [8328-17]

CoffeeBreak . ................. 3:30 to 3:50 pm

help@spie.org - twitter (#SPIELitho)
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Conference 8322

Extreme Ultraviolet (EUV)
Lithography lli

SESSION 6

Room: Conwv. Ctr.
Ballroom A2....... Tues. 3:40 to 5:40 pm

Note room change to A2

Mask Roughness and Cleaning

Session Chairs: Naoya Hayashi, Dai Nippon
Printing Co., Ltd. (Japan); Wolf Staud, Applied
Materials, Inc. (United States)

3:40 pm: Impact of EUV mask surface and
absorber roughness on LWR, Alessandro Vaglio
Pret, Roel Gronheid, IMEC (Belgium); Todd R.
Younkin, Michael J. Leeson, Pei-Yang Yan, Intel
Corp. (United States). . ............... [8322-22]

4:00 pm: EUV mask line-edge roughness, Amy

E. Zweber, Emily E. Gallagher, IBM Corp. (United
States); Martha |. Sanchez, IBM Almaden Research
Ctr. (United States); Tasuku Senna, Toshio Konishi,
Toppan Photomasks, Inc. (United States); Anne

E. McGuire, IBM Corp. (United States); Luisa D.
Bozano, Phillip Brock, Hoa Truong, IBM Almaden
Research Ctr. (United States) .......... [8322-23]

4:20 pm: Using the transport of intensity
equation to predict mask-induced speckle
through focus, Brittany M. McClinton, Patrick P.
Naulleau, Lawrence Berkeley National Lab. (United
States). ... [8322-24]

4:40 pm: Study of megasonic-induced damage
on the surface of Ru-capped MoSi multilayer
EUV blanks, Zachary R. Robinson, Matt House,
Abbas Rastegar, SEMATECH North (United

States). ... [8322-25]

5:00 pm: A multistep approach for reticle
cleaning, Norbert B. Koster, Jacques van der
Donck, Jetske Stortelder, Ardjan de Jong, Freek
Molkenboer, TNO (Netherlands) .. ... ... [8322-26]

5:20 pm: Molecular behavior of mask cleaning
chemicals on EUV mask surfaces, Jaehyuck
Choi, SEMATECH North (United States); Gregory
Denbeaux, Steve Novak, Yudhishthir Kandel, Univ.
at Albany (United States). .. ........... [8322-27]
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Conference 8323

Alternative Lithographic
Technologies IV

SESSION 5

Room: Conwv. Ctr.
Ballroom AS....... Tues. 3:30 to 4:50 pm

Modeling of Alternative
Lithographic Processes

Session Chairs: Frank M. Schellenberg,
Consultant (United States); Ines A. Stolberg, Vistec
Electron Beam Lithography Group (Germany)

3:30 pm: Influence of thermal load on 450mm Si-
wafer IPD during lithographic patterning, Thomas
Peschel, Fraunhofer Institut fir Angewandte Optik und
Feinmechanik (Germany); Gerhard Kalkowski, Ramona
Eberhardt, Fraunhofer-Institut fir Angewandte Optik
und Feinmechanik (Germany) ............ [8323-18]

3:50 pm: Self-consistent field theory of directed
self-assembly in laterally confined lamellae-
forming diblock copolymers, Nabil Laachi, Hassei
Takahashi, Kris T. Delaney, Su-Mi Hur, Univ. of
California, Santa Barbara (United States); Corey

J. Weinheimer, David Shykind, Intel Corp. (United
States); Glenn H. Fredrickson, Univ. of California,
Santa Barbara (United States)............ [8323-19]

4:10 pm: Models for the power spectra of thermal
composition fluctuations and line-edge roughness
in an ordered lamellar diblock copolymer melt,
August W. Bosse, National Institute of Standards and
Technology (United States) .............. [8323-20]

4:30 pm: Modeling block copolymer directed
self-assembly on chemically patterned substrates:
effect of mismatch between the morphology and
pattern, Jeffrey D. Weinhold, Phillip D. Hustad, Valeriy
V. Ginzburg, The Dow Chemical Co. (United States);
Peter Trefonas Ill, Dow Electronic Materials (United
States). . ... [8323-21]

Room: Conv. Ctr.
Ballroom AS ..... Tues. 5:00 to 7:00 pm

Panel Discussion: EUVL isn’t
the Solution: Are the Alternative
Lithographics Technologies Ready?

Sponsored by Kl_/g.rencor

Accelerating Yield
Panel Moderators: Douglas J. Resnick,
Molecular Imprints, Inc. (United States); William
M. Tong, KLA-Tencor Corp. (United States)

See page 7 for full details.

SPIE Advanced Lithography 2012

Conference 8324

Metrology, Inspection,
and Process Control for
Microlithography XXVI

SESSION 7

Room: Conwv. Ctr.
Ballroom J2....... Tues. 3:40 to 5:20 pm

Scatterometry

Session Chairs: Daniel J. C. Herr,
Semiconductor Research Corp. (United
States); Yi-sha Ku, Industrial Technology
Research Institute (Taiwan)

3:40 pm: Phase sensitive parametric optical
metrology: exploring the limits of 3-dimensional
optical metrology, Richard M. Silver, Jing Qin,
Bryan M. Barnes, Hui Zhou, Ronald G. Dixson,
Francois Goasmat, National Institute of Standards
and Technology (United States) ........ [8324-22]

4:00 pm: Investigation of e-beam patterned
nanostructures using Mueller matrix based
scatterometry, Gangadhara Raja Muthinti, Alain C.
Diebold, Univ. at Albany (United States); Brennan L.
Peterson, Nanometrics Inc. (United

States) . . ... [8324-23]

4:20 pm: Accurate optical CD profiler based

on specialized finite element method, Gokhan
Percin, Jesus Carrero, Luminescent Technologies,
Inc. (United States) . ................. [8324-24]

4:40 pm: Coherent Fourier scatterometry: tool
for improved sensitivity in semiconductor
metrology, Nitish Kumar, Omar El Gawhary,
Sarathi Roy, Silvania F. Pereira, Technische Univ.
Delft (Netherlands); Wim M. J. Coene, ASML
Netherlands B.V. (Netherlands); H. Paul Urbach,
Technische Univ. Delft (Netherlands) . . . . [8324-25]

5:00 pm: High-speed, full 3D feature metrology,
for litho monitoring, matching, and model
calibration with scatterometry, Hugo Cramer,
ASML Netherlands B.V. (Netherlands); Alek C.
Chen, ASML Taiwan Ltd. (Taiwan); Fahong Li,
ASML Netherlands B.V. (Netherlands); Philippe J.
Leray, Anne-Laure Charley, Lieve Van Look, Koen
D’havé, Shaunee Y. Cheng, IMEC

Belgium) .. ... [8324-119]

spie.org/alprogram

Conference 8325

Advances in Resist
Materials and Processing
Technology XXIX

SESSION 7

Room: Marriott San Jose
Ballroom Salon lll. . Tues. 3:40 to 6:00 pm

Resist Fundamentals

Session Chairs: Plamen Tzviatkov, FUJIFILM

Electronic Materials U.S.A., Inc. (United States);

Luisa D. Bozano, IBM Almaden Research Ctr.
(United States)

3:40 pm: Examination of the role of PAG structure
on acid diffusion during sub-millisecond

post exposure bake of chemically amplified
photoresists, Marie E. Krysak, Byungki Jung,
Michael O. Thompson, Christopher K. Ober, Cornell
Univ. (United States) . . ............... [8325-22]

4:00 pm: Kinetic rates of deprotection and
diffusion in chemically amplified photoresist
using sub-millisecond post exposure bake,
Byungki Jung, Christopher K. Ober, Michael O.
Thompson, Cornell Univ. (United States) . [8325-23]

4:20 pm: Contrast improvement with balanced
diffusion control of PAG and PDB, Shu-Fang
Chen, Li Lin Chang, I-Chung H. Chang, Ching-Yu
Chang, Yao-Ching Ku, Taiwan Semiconductor
Manufacturing Co. Ltd. (Taiwan). ....... [8325-24]

4:40 pm: An in situ analysis of the resist-pattern
formation process, Toshiro Itani, Julius J. S.
Santillan, EUVL Infrastructure Development Ctr., Inc.
Wapan). .. ..o [8325-25]

5:00 pm: Understanding dissolution behavior

of 193nm photoresists in organic solvent
developers, Seung-Hyun Lee, Jong-Keun Park,
Jibin Sun, Cecily E. Andes, Kathleen O’Connell,
George G. Barclay, Dow Electronic Materials (United
States) .. ... [8325-26]

5:20 pm: Critical material properties for pattern
collapse mitigation, Gustaf Winroth, IMEC
(Belgium); Todd R. Younkin, Intel Corp. (Belgium);
James M. Blackwell, Intel Corp. (United States); Roel
Gronheid, IMEC (Belgium). .. .......... [8325-27]

5:40 pm: Accelerated purge drying to prevent
pattern collapse without surfactant rinse for
high-aspect ratio resist patterns, Tomohiro Goto,
Charles N. Pieczulewski, Akihiko Morita, SOKUDO
Co., Ltd.(Japan) . .......... ... ..... [8325-28]



Conference 8326

Optical
Microlithography XXV

SESSION 5

Room: Conwv. Ctr.
BallroomB4....... Tues. 3:30 to 5:10 pm

Source and Mask Optimization

Session Chairs: Carlos Fonseca, Tokyo
Electron America, Inc. (United States);
Tsai-Sheng Gau, Taiwan Semiconductor
Manufacturing Co. Ltd. (Taiwan)

3:30 pm: Source-mask optimization incorporating
manufacturability constraints, Thomas Milders,
Synopsys GmbH (Germany); Vitaliy Domnenko,
Synopsys, Inc. (Russian Federation); Bernd Kichler,
Hans-Jirgen Stock, Synopsys GmbH

Germany) . ....ooviii [8326-16]

3:50 pm: Achieving first-time-right mask layouts,
Bernd Kiichler, Synopsys GmbH (Germany); Artem
Shamsuarov, SAMSUNG Electronics Co., Ltd. (Korea,
Republic of); Thomas Milders, Ulrich Klostermann,
Synopsys GmbH (Germany); Seung-Hune Yang,
Seongho Moon, SAMSUNG Electronics Co., Ltd.
(Korea, Republic of); Vitaliy Domnenko, Synopsys,

Inc. (Russian Federation); Sung-Woon Park, Synopsys
Korea Inc. (Korea, Republicof) ........... [8326-17]

4:10 pm: Mutual source, mask, and projector pupil
optimization, Tim Fihner, Peter Evanschitzky, Andreas
Erdmann, Fraunhofer-Institut fiir Integrierte System und
Bauelementetechnologie (Germany). . . .. .. [8326-18]

4:30 pm: Convolution-variation separation theory for
fast and rigorous first-principle modeling of optical
lithography, Xinjiang Zhou, Shiyuan Liu, Xiaofei Wu,
Wei Liu, Huazhong Univ. of Science and Technology
(China); Haiging Wei, oLambda, Inc. (United

States). . ... [8326-19]
4:50 pm: Application of illumination pupilgram
control method with freeform illumination, Tomoyuki
Matsuyama, Naonori Kita, Juniji Ikeda, Nikon Corp.
Wapan) ... [8326-20]

Room: Conv. Citr.
BallroomB4..... Tues. 7:45 to 9:00 pm

Wild and Crazy Ideas

Moderators: Nigel R. Farrar, Cymer, Inc.;
Mircea V. Dusa, ASML US. Inc.

Organizers: Will Conley, Freescale
Semiconductor, Inc.; Mark E. Mason, Texas
Instruments Inc.; Mark H. Somervell, Tokyo
Electron America, Inc.; Kafai Lai, IBM Corp.;
John L. Sturtevant, Mentor Graphics Corp.

+1 360 676 3290

Conference 8328

Advanced Etch
Technology for
Nanopatterning

SESSION 3 continued

Room: Conv. Ctr. J1 . Tues. 1:30 to 6:00 pm

3:50 pm: Wet clean challenges for advanced
lithogrpahy nodes (Invited Paper), George G.

Totir, IBM Thomas J. Watson Research Ctr. (United
States). ... [8328-18]

4:20 pm: Dry etching challenges for patterning
smooth lines: LWR reduction of extreme
ultraviolet photoresist, Efrain Altamirano-Sanchez,
Alessandro Vaglio Pret, Roel Gronheid, IMEC
(Belgium); Werner Boullart, IMEC (Belgium)[8328-19]

4:40 pm: Self-assembly patterning using block
copolymer for advanced CMOS technology:
optimisation of plasma etching process, Thierry
Chevolleau, Gilles Cunge, Xavier Chevalier, Raluca
Tiron, CEA-LETI (France); Maxime Darnon, Ctr.
National de la Recherche Scientifique (France);

Christophe Navarro, Stephanie Magnet, Arkema S.A.

(France) . .....ooveii i [8328-20]

5:00 pm: EUV resist curing technique for LWR
reduction and etch selectivity enhancement,
Kazuki Narishige, Takayuki Katsunuma, Masanobu
Honda, Tokyo Electron Miyagi Ltd. (Japan); Koichi
Yatsuda, Tokyo Electron Ltd. (Japan). . . .[8328-21]

5:20 pm: Mandrel and spacer engineering-based
self-aligned triple patterning, Yijian Chen, Peking
Univ. Shenzhen Graduate School (China). [8328-22]

5:40 pm: Transfer optimized dry development
process of sub-32nm HSQ/ARS3 BLR resist pillar
from low-K etcher to metal etcher, Wei-Su G.
Chen, Ming-Jinn Tsai, Hung-Wen Wei, Peng-Sheng
Chen, Industrial Technology Research Institute
(Taiwan) . . ..ovv e [8328-23]

Conference End.

help@spie.org - twitter (#SPIELitho)

Nano/Micro
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Tuesday 14 February — Poster Sessions — 6:00 to 8:00 pm

The following posters will be on display after 10:00 am on Tuesday. The interactive poster session with authors in attendance will be Tuesday evening from 6:00 to 8:00 pm.

All symposium attendees are invited to attend the poster sessions. Come view the high-quality papers that are presented in this alternative format, and interact with the poster author who will be
available for discussion. Enjoy light refreshments while networking with colleagues in your field. Attendees are required to wear their conference registration badges to the poster sessions.

Conference 8324

Metrology, Inspection,
and Process Control for
Microlithography XXVI

Experimental approach by using CD-SEM to
directly measure primal photoresist shrinkage,
Hiroki Kawada, Yoshinori Nakada, Toru Ikegami,
Norio Hasegawa, Hitachi High-Technologies Corp.
(Japan); Yong-Ha Paul Lee, Andrew Jeon, Park
Systems Corp. (Korea, Republic of) . . . .. [8324-59]

Defect distribution study at through silicon

via (TSV) bottom by scanning white-light
interference microscopy, Jeongho Ahn,
SAMSUNG Electronics Co., Ltd. (Korea, Republic
of); Jaeyoung Park, Nanometrics Korea Ltd. (Korea,
Republic of); Dongchul Ihm, Byoung-Ho Lee,
SAMSUNG Electronics Co., Ltd. (Korea, Republic
of); Jiyoung Noh, Namki Suk, Nanometrics Korea
Ltd. (Korea, Republicof) . ............. [8324-60]

A scatterometry-based CD uniformity control
solution for spacer patterning technology,
Jongsu Lee, Chang-Moon Lim, Hynix
Semiconductor Inc. (Korea, Republic of); Chan-

Ho Ryu, ASML Korea Co., Ltd. (Korea, Republic
of); Myoung Soo Kim, Hyosang Kang, Hynix
Semiconductor Inc. (Korea, Republic of); Hugo
Cramer, Noelle Wright, Birgitt Hepp, Liesbeth
Reijnen, Hans van der Laan, Martyn J. Coogans,
ASML Netherlands B.V. (Netherlands) . . .[8324-61]

Design-based SEM recipe generation for OPC
and manufacturing applications, Brian S. Ward,
Synopsys, Inc. (United States); Sylvain Berthiaume,
Synopsys, Inc. (Canada); Shimon Levi, Applied
Materials (Israel) .................... [8324-62]

Small particle defect characterization on critical
layers of 22nm spacer self-aligned double
patterning (SADP), Gurminder Singh, Kfir Dotan,
Man-Ping C. Cai, Applied Materials, Inc. (United
States); Saar Shabtay, Applied Materials (Israel);
Yongmei Chen, Christopher Bencher, Applied
Materials, Inc. (United States); Noam Shachar,
Applied Materials (Israel); Christopher S. Ngai,
Applied Materials, Inc. (United States) . . . [8324-63]

Integration and automation of DoseMapper

in a logic fab APC system: application

for 45/40/28nm node, Bertrand Le-Gratiet,
STMicroelectronics (France) ... ........ [8324-64]
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Recess gate process control by using 3D SCD
in 3xm vertical DRAM, Ching-Yueh Wang, KLA-
Tencor Taiwan (Taiwan). .. ............ [8324-65]

Apply multiple target for advanced gate

ADI critical dimension measurement by
scatterometry technology, Wei-Jhe Tzai, Howard
Chen, Yu-Hao Huang, Chun-Chi Yu, United
Microelectronics Corp. (Taiwan); Ching-Hung B. Lin,
Shi-Ming J. Wei, KLA-Tencor Corp. (United States);
Zhi-Qing J. Xu, KLA-Tencor China (China); Sungchul
Yoo, Chien-Jen E. Huang, Chao-Yu H. Cheng,
KLA-Tencor Corp. (United States); Juli Cheng, KLA-
Tencor Taiwan (Taiwan). .. ............ [8324-66]

Fast and accurate scatterometry metrology
method for STI CMP step height process
evaluation, Chih Hsun Lin, Teng Chun Tsai,
Chia-Lin Hsu, Wu Sian Sie, J.-Y. Wu, United
Microelectronics Corp. (Taiwan); Ching-Hung B.
Lin, KLA-Tencor Corp. (United States); Zhi-Qing J.
Xu, Qiong-Yan Yuan, KLA-Tencor China (China);
Sungchul Yoo, Chien-Jen E. Huang, Chao-Yu H.
Cheng, KLA-Tencor Corp. (United States); Juli
Cheng, KLA-Tencor Taiwan (Taiwan) . . . .[8324-67]

Diffraction-based overlay measurement on
dedicated mark using rigorous modeling
method, Hailiang Lu, Fan Wang, Qingyun Zhang,
Yonghui Chen, Chang Zhou, Shanghai Micro
Electronics Equipment Co., Ltd. (China). . [8324-68]

Contamination control: removing small particles
from increasingly large wafers, Ardjan de Jong,
Olaf Kievit, Norbert B. Koster, Jacques van der
Donck, TNO (Netherlands) ............ [8324-69]

Overlay accuracy improving device: Qmerit,

Guy Cohen, Eran Amit, Dana Klein, Daniel Kandel,
Vladimir B. Levinski, KLA-Tencor Israel

(Israel) ..o [8324-71]

Weighted least squares regression for advanced
overlay control, John C. Robinson, KLA-Tencor
Corp. (United States); Dana Klein, Guy Cohen, KLA-
Tencor Israel (Israel); Chin-Chou Kevin Huang, Bill
Pierson, KLA-Tencor Corp. (United States)[8324-72]

Toward faster and better litho-control in
high-volume manufacturing, Chun-Yen Huang,
Chui-Fu Chiu, Wen-Bin Wu, Chiang-Lin Shih,

Nanya Technology Corp. (Taiwan); James Manka,
KLA-Tencor Corp. (United States); Chao-Tien H.
Huang, KLA-Tencor Taiwan (Taiwan); Dong-Sub
Choi, KLA-Tencor Korea (Korea, Republic of); Arthur
Lin, KLA-Tencor Taiwan (Taiwan); David Tien, KLA-
Tencor Corp. (United States). ... ....... [8324-73]

SPIE Advanced Lithography 2012

Overlay control methodology comparison:
field-by-field and high-order methods, Chun-
Yen Huang, Nanya Technology Corp. (Taiwan);
Chin-Chou Kevin Huang, KLA-Tencor Corp.
(United States); Chui-Fu Chiu, Wen-Bin Wu, Nanya
Technology Corp. (Taiwan); Chao-Tien H. Huang,
KLA-Tencor Corp. (United States); Chiang-Lin Shih,
Nanya Technology Corp. (Taiwan); Bill Pierson,
KLA-Tencor Texas (United States); Dong-Sub Choi,
KLA-Tencor Korea (Korea, Republic of); John C.
Robinson, KLA-Tencor Texas (United

States) . . .. [8324-74]

CD-SEM and e-beam defect inspection of high-
aspect ratio contact holes: measurement and
simulation of precharge, Sergey V. Babin, Sergey
S. Borisov, Abeam Technologies (United States);
Gwangmin Kwon, Changhwan Lee, Jaehyoung

Oh, Daiyoung Mun, Hyungwon Yoo, Hynix
Semiconductor Inc. (Korea, Republic of) .[8324-75]

Multilevel overlay techniques for improving DPL
overlay control, Charlie Chen, Y. C. Pai, Dennis Yu,
Peter Pang, Chun-Chi Yu, United Microelectronics
Corp. (Taiwan); David Tien, KLA-Tencor Corp.
(United States); Robert Wu, Eros Huang, Marson
Chen, KLA-Tencor Taiwan (Taiwan); Dong-Sub
Choi, KLA-Tencor Korea (Korea, Republic

Of) e [8324-77]

Process monitoring by measuring bias-free LER
on EUV lithography, Changhwan Lee, Jongtae
Kim, Yoonsik Kim, Hyungwon Yoo, llkeoun Han,
Hynix Semiconductor Inc. (Korea, Republic of);
Dongsu Kwak, Hitachi High-Technologies Korea
Co., Ltd. (Korea, Republic of); Atsuko Yamaguchi,
Hitachi, Ltd. (Japan); Hiroki Kawada, Hitachi High-
Technologies Corp. (Japan) ........... [8324-79]

The root cause of ArF resist CD shrinkage
induced by defect inspection, Perry Kuo, United
Microelectronics Corp. (Taiwan) .. ...... [8324-80]

The study of high-sensitive and accurate
metrology method by using CD-SEM, Kazuhiro
Ueda, Shunsuke Koshihara, Takeshi Mizuno, Hitachi
High-Technologies Corp. (Japan) . . .. ... [8324-81]

Nanoemitter: ultra-high-resolution electron
source for CD metrology, Sebastian W. Schmidt,
Christian Penzkofer, Bernd Irmer, nanotools GmbH
(Germany) . ... [8324-82]

Carbon contamination removal in larger
chambers with low-power downstream plasma
cleaning, C. Gabriel Morgan, Ronald Vane, XEI
Scientific, Inc. (United States).......... [8324-83]

spie.org/alprogram

Applying design data to improve inspection tool
recipe creation, Alon Turkaspa, Reuven Barel, Zvi

Goren, Mark Geshel, Applied Materials (Israel); Neo
Lin, Applied Materials Taiwan, Ltd.

(Taiwan). . ... [8324-84]

An improved technique for measuring LER and
LWR, Motohiro Tanaka, Toru Ishimoto, Hitachi
High-Technologies Corp. (Japan); Shaunee Y.
Cheng, IMEC (Belgium)............... [8324-85]

An attempt to build an OPC model using
yieldstar metrology, Anne-Laure Charley, Philippe
J. Leray, Shaunee Y. Cheng, IMEC (Belgium);
Mircea V. Dusa, Anita Fumar-Pici, ASML US, Inc.
(United States). . ...t [8324-86]

E-beam inspection system for comparison of
wafer and design data, Oliver D. Patterson, Julie
Lee, Michael D. Monkowski, IBM Corp. (United
States); Shih-Tsung Chen, Chris Lee, Wei Fang,
Jack Y. Jau, Fei Wang, Hermes-Microvision Inc.,
USA (United States); Derek Tomlinson, TM2C
(United States). ... ..........cooon... [8324-87]

Electron-beam proximity effect model calibration
for fabricating scatterometry calibration
samples, Yu-Tian Shen, Chun-Hung Liu, Chih-Yu
Chen, Hoi-Tou Ng, Kuen-Yu Tsai, Fu-Ming Wang,
Yen-Min Lee, Hsin-Hung Cheng, Jia-Han Li, Chieh-
Hsiung Kuan, National Taiwan Univ. (Taiwan); Alek
C. Chen, ASML Taiwan Ltd. (Taiwan) . . . .[8324-88]

How to minimize CD variation and overlay
degradation induced by film stress, Woo-Yung
Jung, Yong-Hyun Lim, Hynix Semiconductor Inc.
(Korea, Republicof). . ................ [8324-89]

Improving the measurement performance of
angle-resolved scattermetry by use of pupil
optimization, Fan Wang, Hailiang Lu, Qingyun
Zhang, Lifeng Duan, Xiaoping Li, Shanghai Micro
Electronics Equipment Co., Ltd. (China) . . [8324-90]

In situ critical dimension control during post
exposure bake with spectroscopic ellipsometry,
Yit Sung Ngo, Yifan Qu, Arthur Tay, Tong Heng Lee,
National Univ. of Singapore (Singapore) . . [8324-91]

Parallel GPU scatterometry simulations with GA
and RCWA, Hirokimi Shirasaki, Tamagawa Univ.
Wapan). ... [8324-92]
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Application of review-SEM to high-resolution
inspection for 3xnm nodes, Jaehyoung Oh,
Hyungwon Yoo, Yongsik Choi, Taehui Kim, Hynix
Semiconductor Inc. (Korea, Republic of); Mari
Nozoe, Satoshi Umehara, Fumihiko Fukunaga,
Hitachi High-Technologies Corp. (Japan) . [8324-93]

A nonuniform SEM contour sampling technique
for OPC model calibration, Takuma Shibahara,
Michio Oikawa, Hitachi, Ltd. (Japan); Hiroyuki
Shindo, Hitoshi Sugahara, Yutaka Hojyo, Hitachi
High-Technologies Corp. (Japan) .. ..... [8324-94]

Advanced full-automatic inspection of copper
interconnects, Satoshi Takada, Naoma Ban, Toru
Ishimoto, Naomasa Suzuki, Satoshi Umehara,
Hitachi High-Technologies Corp. (Japan); Laureen
Carbonell, Nancy Heylen, Rudy Caluwaerts, Henny
Volders, Kristof Kellens, Zsolt Tokei, IMEC
Belgium) .. ... [8324-95]

Classification and recognition of diffraction
structures using support vector machine in
optical scatterometry, Jinlong Zhu, Shiyuan

Liu, Chuanwei Zhang, Yuan Ma, Xiuguo Chen,
Huazhong Univ. of Science and Technology
China) . ..o [8324-96]

A study of optical penetration into the micro-
periodic structure of semiconductor devices,
Harutaka Sekiya, Mitsuhiro Togashi, Mitsunori
Numata, Yasutsugu Usami, Samsung Yokohama
Research Institute Co., Ltd. (Japan); Suejin

Cho, Yongdeok Jeong, Yusin Yang, SAMSUNG
Electronics Co., Ltd. (Korea, Republic of). [8324-97]

Mechanism of photoresist shrinkage
investigated by single-line scan of electron
beam, Takeyoshi Ohashi, Hiroaki Oizumi, Junichi
Tanaka, Hitachi, Ltd. (Japan); Hiroki Kawada,
Hitachi High-Technologies Corp. (Japan) . [8324-98]

Influence of mask linewidth roughness on wafer
performance, Yi Chou Chen, Cloud Cheng, United
Microelectronics Corp. (Taiwan) . ....... [8324-99]

Optimization of blended virtual/actual metrology
schemes, Claire Baek, Costas J. Spanos, Univ. of
California, Berkeley (United States). . . .. [8324-100]

Reticle intensity-based critical dimension
uniformity to improve efficiency for DOMA
correction in a foundry, Huang Lei, Teng Hwee
Ng, Susan Ng, Thomas Ku, GLOBALFOUNDRIES
Singapore (Singapore); Aditya Dayal, KLA-Tencor
Corp. (United States); Wee Teck Chia, Aaron G.

Chin, KLA-Tencor Singapore (Singapore); Thomas
Vavul, KLA-Tencor Corp. (United States); Chua

Lin, KLA-Tencor Singapore (Singapore); Trent A.
Hutchinson, KLA-Tencor Texas (United

States) . ... [8324-101]

Experiment analysis of absolute flatness testing,
Xin Jia, Tingwen Xing, Wumei Lin, Zhijie Liao,
Institute of Optics and Electronics (China)[8324-102]

Lithography process control using in-line
metrology, Nicolas Spaziani, Jean Massin,
STMicroelectronics (France) . .. ....... [8324-103]

Development of charging simulator and
prediction of intensity profile of line and space
pattern of resist, Toshiyuki Yokosuka, Chahn Lee,
Kinya Kobayashi, Hitachi, Ltd. (Japan); Hideyuki
Kazumi, Hitachi High-Technologies Corp.

Wapan). .. ... [8324-104]

Investigations into an electrostatic chuck

for 450mm wafer, Gerhard Kalkowski, Thomas
Peschel, Fraunhofer-Institut flir Angewandte Optik
und Feinmechanik (Germany); Geoffrey Hassall,
Oxford Instruments (United Kingdom); Stefan Risse,
Fraunhofer-Institut fir Angewandte Optik und
Feinmechanik (Germany). ............ [8324-105]

Real-time scanning detection system of defects
on a photomask by using the light scattering and
interference method, Sangon Lee, Jae Heung Jo,
Hannam Univ. (Korea, Republic of); Hae Sung Wee,
Jong Soo Kim, Nano Electro Opics Co., Ltd. (Korea,
Republicof)....................... [8324-106]

Overcoming silicon limitations: new 3D-AFM
carbon tips with constant high-resolution for
sub-28nm node semiconductor requirements,
Johann Foucher, CEA-LETI (France); Sebastian

W. Schmidt, Bernd Irmer, Christian Penzkofer,
nanotools GmbH (Germany) . ......... [8324-108]

Surface scanning inspection system particle
detection dependence on aluminum film
morphology, Steve A. McGarvey, Hitachi High
Technologies America, Inc. (United States); Natalie
Tran, Walter Prater, Novellus Systems, Inc. (United
States) .. ... [8324-109]
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Residual layer thickness control and metrology
in jet and flash imprint lithography, Shrawan
Singhal, The Univ. of Texas at Austin (United
States); Ravikiran Attota, National Institute of
Standards and Technology (United States); S. V.
Sreenivasan, The Univ. of Texas at Austin (United
States). .. ... [8324-110]

Sub-40nm high-volume manufacturing overlay
noncorrectable error characterization (Invited
Paper), Bryan Orf, Wolfgang Keller, Ranjan Khurana,
Pary Baluswamy, Micron Technology, Inc. (United
States). .. ... [8324-111]

Nanoparticle size and shape evaluation using
the TSOM method, Bradley N. Damazo, Ravikiran
Attota, Purushotham P. Kavuri, Andréas E. Vladar,
National Institute of Standards and Technology
(United States). . ................... [8324-112]

Photoresist qualification using scatterometry
CD, Roie Volkovich, KLA-Tencor Israel (Israel);
Wenyan Yin, Patricia Fallon, Dow Electronic
Materials (United States); Guy Cohen, Yosef
Avrahamov, KLA-Tencor Israel (Israel) . .[8324-114]

Rigorous 3D electromagnetic field simulations
for EUV mask metrology, Sven Burger, Konrad-
Zuse-Zentrum fur Informationstechnik Berlin
(Germany); Jan Pomplun, Lin Zschiedrich, Frank
Schmidt, JCMwave GmbH (Germany) . . [8324-115]

Improving lithography throughput and
minimizing waste using predictive multi-area
scheduling, James R. Moyne, Applied Materials,
Inc. (United States) . ................ [8324-117]

Evaluating diffraction-based overlay, Jie Li, Asher
Tan, JinWoo Jung, Gary Goelzer, Nigel P. Smith,

Jiangtao Hu, Nanometrics Inc. (United States); Boo-
Hyun Ham, SAMSUNG Electronics Co., Ltd. (Korea,
Republicof)............. .. ... .. .. [8324-118]

Apply low-temperature plasma in the rework
procedure of Al film structure to prevent pattern
collapsed and CuAl » precipitation, Jau-Yu Tsai,
Kung Hsun Tsao, Tsz Yuan Chen, Chih Chung
Huang, Huan Hsin Yeh, Yu Huan Liu, United
Microelectronics Corp. (Taiwan) . . .. ... [8324-120]

Automated heuristic defect classification (AHDC)
for haze-induced defect growth management
and mask requalification, Saghir Munir, Gul
Qidwai, Reticle Labs. (United States) . . . [8324-121]

twitter (#SPIELitho)

Conference 8325

Advances in Resist Materials
and Processing Technology
XXIX

EUV Materials
EUV photoresists formed by molecular layer
deposition with sub-100nm resolution, Han Zhou,
Stacey F. Bent, Stanford Univ. (United
States) .. ... [8325-50]

Limitation of blend type of resist platform on
EUV lithography, Taku Hirayama, Tokyo Ohka
Kogyo Co., Ltd. (Japan); Su Min Kim, Hai Sub

Na, Chawon Koh, Hyun Woo Kim, SAMSUNG
Electronics Co., Ltd. (Korea, Republic of). [8325-51]

High-resolution nonchemically amplified resists
for extreme-ultraviolet lithography, Seung A

Woo, Su Young Choi, Jin-Baek Kim, KAIST (Korea,
Republicof). .......... ... ... .. ... [8325-52]

Theoretical study on structural effects of
polymer ionization for EUV resist, Masayuki
Endo, Seiichi Tagawa, Osaka Univ. (Japan) and
JST/CREST (Japan). . ................ [8325-53]

Development of a negative tone molecular
resists based on hydroxyphenyl calix[4]
resorcinarene derivative for EUVL, Masatoshi
Echigo, Masako Yamakawa, Yumi Ochiai, Yu
Okada, Masaaki Takasuka, Mitsubishi Gas
Chemical Co., Inc. Japan) ............ [8325-54]

A novel single-component resist based on

poly (4-hydroxylstyrene) applicable for EUV
lithography, Juan Liu, Liyuan Wang, Beijing Normal
Univ. (China) ................c..o... [8325-55]
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Fundamentals
Laser anneal PEB: a viable route to RLS
improvement?, Todd R. Younkin, Intel Corp.
(Belgium); Roel Gronheid, Erik Rosseel, IMEC
Belgium) . ..o [8325-56]

Effective resist profile control for 20nm node and
beyond, Chen-Yu Liu, Chun-Ching Huang, Ching-
Yu Chang, Yao-Ching Ku, Taiwan Semiconductor
Manufacturing Co. Ltd. (Taiwan)........ [8325-57]

Defining and measuring development rates for
a stochastic resist, Chris A. Mack, Lithoguru.com
(United States). .. .............. ... [8325-58]

Diffusion of acid from resist to Si-hardmask
layer, Masamitsu Shirai, Hiroki Takeda, Haruyuki
Okamura, Osaka Prefecture Univ. (Japan); Hiroyuki
Wakayama, Makoto Nakajima, Nissan Chemical
Industries, Ltd. (Japan) .. ............. [8325-59]

LER reduction by photoresist formulation
optimization for 193nm immersion lithography,
Shu-Hao D. Hsu, Wei-Hsien Hsieh, Chun-Yen
Huang, Wen-Bin We, Chiang-Lin Shih, Nanya
Technology Corp. (Taiwan) .. .......... [8325-60]

Observation of swelling behavior of ArF resist

during development by the QCM method, Atsushi
Sekiguchi, Hiroko Konishi, Mariko Isono, Litho Tech
Japan Co., Ltd. Japan)............... [8325-61]

Study of the lithography characteristics of
novolak resist at different PAC concentrations,
Atsushi Sekiguchi, Litho Tech Japan Co., Ltd.
(Japan); Nakao Akichika, Hideo Horibe, Kanazawa
Institute of Technology (Japan); Hatsuyuki Tanaka,
AZ Electronic Materials (Japan) K.K.

[apan). . ... [8325-62]
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Novel Resist Materials
Synthesis and properties of novel
triphenylsulfonium salt bound polymer resists
for electron-beam lithography, Haiwon Lee,
Kyunghwa Sohn, Ojung Kwon, Ha Na Kang,
Minjung Kim, Hanyang Univ. (Korea, Republic
Of) ot [8325-64]

Synthesis and photopolymerization kinetics

of a novel oxime ester sulfonic acid
photoacidgenerator, Yingquan Zou, Beijing Normal
Univ.(China) ....................... [8325-65]

New two-stage photo-aromatization type
photo-base generators for pitch-division
photolithography, Yuji Hagiwara, Taeho Kim, Ryan
A. Mesch, Takanori Kawakami, Xinyu Gu, The Univ.
of Texas at Austin (United States); Arunkumar K.
Sundaresan, Nicholas J. Turro, Columbia Univ.
(United States); James M. Blackwell, Intel Corp.
(United States); C. Grant Willson, The Univ. of Texas
at Austin (United States) .. ............ [8325-66]

Synthesis of stable acid amplifiers that produce
strong, highly fluorinated polymer-bound acids,
Keniji Hosoi, Central Glass Co., Ltd. (Japan); Seth
Kruger, Brian Cardineau, Univ. at Albany (United
States); Koichi Miyauchi, Central Glass Co., Ltd.
(Japan); Robert L. Brainard, Univ. at Albany (United
States) . . ... [8325-67]

lonic carbamate photoacid/photobase
generators for the advancement of dual-tone
photolithography, Geniece L. Hallett-Tapley,
Tse-Luen E. Wee, Juan C. Scaiano, Univ. of Ottawa
(Canada); Joby Eldo, Edward A. Jackson, SAFC
Hitech (United States) .. .............. [8325-68]

Positive-tone chemically amplified Fullerene
resist, Alex P. Robinson, Jedsada Manyam,
Andreas Frommhold, Mayandithevar Manickam,
Jon A. Preece, Richard E. Palmer, The Univ. of
Birmingham (United Kingdom) ......... [8325-69]

Synthesize and polymerization of novel
photocurable vinyl ether monomers containing
perfluorinated aromatic units, Wei Li, Yingquan
Zou, Beijing Normal Univ. (China) . ...... [8325-70]

Reduced Zeta potential for improved polyimide
process perfomance and minimizing material
consumption, Lorna D. Hodgson, MOXTEK, Inc.
(United States); Andrew Thompson, DisChem, Inc.
(United States). . .................... [8325-95]

SPIE Advanced Lithography 2012

Novel Processing
Characteristics analysis of RELACS process
from an OPC point of view, Jin-Young Choi, Hynix
Semiconductor Inc. (Korea, Republic of) .[8325-46]

Inhomogeneous kinetics of solid state
photochemical reactions of PAG or PBG and the
molecular design for their high performance,
Takashi Yamashita, Toshihiko Kato, Kunihiko
Okano, Tokyo Univ. of Science (Japan) . .[8325-49]

Universal templates for nanostructure arrays
using silicon-containing block copolymers,
Gyeongcheon Jo, Changhong Bak, Jin-Baek Kim,
KAIST (Korea, Republicof) . ........... [8325-71]

Dual-responsive photoresists for

sequential pattering by thermal imprint and
photolithography, Changhong Bak, Su Young
Choi, KAIST (Korea, Republic of); Chang Su Min,
ENF Technology Co., Ltd. (Korea, Republic of); Jin-
Baek Kim, KAIST (Korea, Republic of) . . .[8325-72]

Development of Si-HM for NTD process, Satoshi
Takeda, Yasunobu Someya, Makoto Nakajima, Yuta
Kanno, Hiroyuki Wakayama, Rikimaru Sakamoto,
Nissan Chemical Industries, Ltd. (Japan); Wen-
Liang Huang, Yu-Chin Huang, Bo-Jou Lu, Yi-Jing
Wang, Yeh-Sheng Lin, Chun-Chi Yu, United
Microelectronics Corp. (Taiwan) .. ...... [8325-73]

Negative-tone development of photoresists in
environmentally friendly silicone fluids, Christine
Y. Ouyang, Cornell Univ. (United States); Jin-Kyun
Lee, Inha Univ. (Korea, Republic of); Christopher K.
Ober, Cornell Univ. (United States). . . ... [8325-74]

High-etching selectivity of spin-on-carbon

hard mask process for 22nm node and beyond,
Fumiko Iwao, Satoru Shimura, Hideharu Kyouda,
Tokyo Electron Kyushu Ltd. (Japan); Kenichi
Oyama, Shohei Yamauchi, Arisa Hara, Sakurako
Natori, Hidetami Yaegashi, Tokyo Electron AT Ltd.
Wapan). . ... [8325-76]

Applicability of double-patterning process

for fine hole pattern, Shohei Yamauchi, Arisa
Hara, Kenichi Oyama, Sakurako Natori, Hidetami
Yaegashi, Tokyo Electron AT Ltd. (Japan) [8325-77]

Plasmon mediated polymerization on the
surface of silver nanoparticles for advancements
in photolithographic patterning, Kevin G.
Stamplecoskie, Geniece L. Hallett-Tapley, Dayle
Larson, Juan C. Scaiano, Univ. of Ottawa

Canada) ..........ciiii [8325-78]
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Advanced multipatterning using resist core
spacer process for 22nm node and beyond,
Yuhei Kuwahara, Satoru Shimura, Hideharu Kyouda,
Tokyo Electron Kyushu Ltd. (Japan); Kenichi
Oyama, Shohei Yamauchi, Arisa Hara, Sakurako
Natori, Hidetami Yaegashi, Tokyo Electron AT Ltd.
Wapan). ... [8325-79]

Enhanced self-aligned multiple patterning

for 1xnm half pitch, Sakurako Natori, Shohei
Yamauchi, Arisa Hara, Kenichi Oyama, Hidetami
Yaegashi, Tokyo Electron AT Ltd. (Japan) [8325-80]

Combinatorial process optimization for negative
photo-imageable spin-on dielectrics and
investigation of post-apply bake and post-
exposure bake interactions, Jihoon Kim, Ruzhi

M. Zhang, Elizabeth Wolfer, Bharatkumar K. Patel,
Medhat A. Toukhy, Tatsuro Nagahara, AZ Electronic
Materials USA Corp. (United States). . . .. [8325-81]

Tunable resin reactivity of spin-on dielectric by
controlling synthesis process, Kwenwoo Han,
Cheil Industries Inc. (Korea, Republic of) .[8325-82]

Developable BARC for special applications,
Jens Schneider, Felix Braun, Marcel Heller, Markus
Gunia, Daniel Sarlette, Marcus Dankelmann,
Infineon Technologies Dresden (Germany)[8325-83]

KrF resists for implant layers patterning
extreme-high-aspect-ratio structures with a
double focal plane exposure technique, Giorgio
Rafaelli, Fabio Ferri, Micron Technology ltalia S.r.I.
(Italy); Stefano Volpi, FUJIFILM Electronic Materials
(Europe) S.r.l. (Italy); Chisun Hong, FUJIFILM
Electronic Materials U.S.A., Inc. (United

States) . . ... [8325-84]

Gray-level 3D resist process and its application,
Shyi-Long Shy, National Nano Device Labs.
(Taiwan); Yung-Chiang Ting, Far East Univ.
(Taiwan). .. ...oviin e [8325-85]

Measurement and reduction of micro-bubble
formation in high-viscosity fluids, Glenn Tom, Wei
Lui, ATMLInC. .. ..o [8325-96]
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Defectivity and Manufacturing
Blob defect prevention in 193nm topcoat-free
immersion lithography, Deyan Wang, Dow
Electronic Materials (United States); C. F. Hua,
Nicholas Wu, Ivor Fang, Will Tzeng, ChihHsing Hsin,
United Microelectronics Corp. (Taiwan); Jinrong
Liu, Doris Kang, Cong Liu, Tom Estelle, Cheng-Bai
Xu, George G. Barclay, Peter Trefonas lll, Dow
Electronic Materials (United States) . .. .. [8325-86]

Solvent pre-wetting as an effective start-

up method for point-of-use filter, Michael S.
Sevegney, Pall Corp. (United States); Toru Umeda,
Shuichi Tsuzuki, Toru Numaguchi, Nihon Pall Ltd.
(Japan); Shinichi Sugiyama, Takashi Nakamura,
Makoto Momota, FUJIFILM Corp. (Japan) [8325-87]

Study of filter adsorption mechanism in
photoresist materials, Tetsu Kohyama, Nihon
Entegris KK (Japan) ................. [8325-88]

Post-developed defect in word-line SADP
process, Po-Jen Cheng, Feng-Nien Tsai, Chin-
Cheng Yang, Elvis Yang, Ta-Hung Yang, Kuang-
Chao Chen, Chih-Yuan Lu, Macronix International
Co., Ltd. (Taiwan) ................... [8325-89]

Pattern dependent satellite defects in via
lithography, Chih-Chieh Yu, Chin-Cheng Yang,
Elvis Yang, Ta-Hung Yang, Kuang-Chao Chen,
Chih-Yuan Lu, Macronix International Co., Ltd.
(Taiwan). ... [8325-91]

Resist process optimization for further defect
reduction, Tomohiro Iseki, Keiichi Tanaka, Hiroshi
Marumoto, Koji Takayanagi, Yuichi Yoshida,
Ryouichi Uemura, Kosuke Yoshihara, Tokyo
Electron Kyushu Ltd. (Japan) .......... [8325-92]

Effects of nylon filter properties on contact-
hole photoresist imaging performance and
defectivity, Michael F. Cronin, Entegris, Inc. (United
States); Nelson Vitorino, Victor Monreal, John Zook,
AZ Electronic Materials USA Corp. (United

States) . . ... [8325-93]

Consideration of equipment sequence in
optimizing filter priming methods, Nick L.
Brakensiek, Brewer Science, Inc. (United States);
Brian W. Kidd, Integrated Designs, Inc. (United
States); Michael S. Sevegney, Michael Mesawich,
Donald B. Stevens, Jr., Barry Gotlinsky, Pall Corp.
(United States). . ........... .. ... .. .. [8325-94]

Conference 8328
Advanced Etch Technology
for Nanopatterning

How much further can lithography windows be
improved?, Mary Ann Hockey, Brewer Science, Inc.
(United States). .. ......... ... .. ... [8328-24]

Removal of SU-8 resists using hydrogen radicals
generated by tungsten hot-wire catalyzer,

Akihiko Kono, Yu Arai, Yousuke Goto, Hideo Horibe,
Kanazawa Institute of Technology (Japan) [8328-25]

Pattern transfer from the e-beam resist, over
the nanoimprint resist and to the final silicon
substrate, Jian He, Steffen Howitz, GeSiM
Gesellschaft fuer Silizium-Mikrosysteme mbH
(Germany); Karola Richter, Johann W. Bartha,
Technische Univ. Dresden (Germany); Jens I.
Moench M.D., Leibniz-Institut fiir Festkérper- und
Werkstoffforschung Dresden (Germany). . [8328-27]

Exploration of suitable dry etch technologies for
directed self-assembly, Fumiko Yamashita, Eiichi
Nishimura, Tokyo Electron Miyagi Ltd. (Japan); Julie
Bannister, Tokyo Electron America, Inc. (United
States); Hiromasa Mochiki, Koichi Yatsuda, Tokyo
Electron Ltd. Japan) .. ............... [8328-26]

Fullerene-based spin on carbon hardmask,

Alex P. Robinson, Jedsada Manyam, Andreas
Frommhold, Richard E. Palmer, The Univ. of
Birmingham (United Kingdom) ......... [8328-28]

3D modeling of line-edge roughness transfer
from the underlying substrate: the effect of
resist roughhness, George Kokkoris, Vassilios
Constantoudis, Evangelos Gogolides, National Ctr.
for Scientific Research Demokritos

(Greece). ... vovi i [8328-29]
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Wednesday 15 February

Conference 8322

Extreme Ultraviolet (EUV)
Lithography il

SESSION 7

Room: Conv. Ctr. Ballroom A2. .Wed. 8:00 to 10:00 am
EUV Resist |

Session Chairs: Takahiro Kozawa, Osaka Univ. (Japan);
Thomas I. Wallow, GLOBALFOUNDRIES Inc. (United States)

8:00 am: High-sensitivity chemically amplified EUV resists
through enhanced EUV absorption, Owendi Ongayi, Dow
Electronic Materials (United States) ................. [8322-28]

8:20 am: A new inorganic EUV resist with high-etch resistance,
Markos Trikeriotis, Marie E. Krysak, Yeon-Sook Chung, Christine

Y. Ouyang, Cornell Univ. (United States); Brian Cardineau, Robert
L. Brainard, Univ. at Albany (United States); Christopher K. Ober,
Emmanuel P. Giannelis, Cornell Univ. (United States); Kyoung-Yong
Cho, SEMATECH North (United States) . ............. [8322-29]

8:40 am: Tightly bound ligands for hafnium nanoparticle EUV
resists, Brian Cardineau, Univ. at Albany (United States); Markos
Trikeriotis, Marie E. Krysak, Emmanuel P. Giannelis, Christopher K.
Ober, Cornell Univ. (United States); Kyoung-Yong Cho, SEMATECH
North (United States); Robert L. Brainard, Univ. at Albany (United
States) . . ..o [8322-30]

9:00 am: Evaluation of resist performance with EUV interference
lithography for sub-22nm patterning, Yasin Ekinci, Michaela
Vockenhuber, Bernd Terhalle, Mohamad Hojeij, Li Wang, Paul
Scherrer Institut (Switzerland); Todd R. Younkin, Intel Corp. (United
States) . ... [8322-31]

9:20 am: Effects of out-of-band radiation on EUV resist
performance, Koji Inukai, Makoto Shimizu, Tooru Kimura, JSR
Corp. (Japan); Shalini Sharma, Hiroki Nakagawa, JSR Micro, Inc.
(United States). . . .. .o ooi i [8322-32]

9:40 am: Out-of-band insensitive polymer bound PAG for EUV
resist, Jun lwashita, Taku Hirayama, Kensuke Matsuzawa, Yoshiyuki
Utsumi, Katsumi Ohmori, Tokyo Ohka Kogyo Co., Ltd.

apan). . ... [8322-33]
CoffeeBreak . .......... ... ... .. 10:00 to 10:20 am
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Conference 8323

Alternative Lithographic
Technologies IV

SESSION 6
Room: Conv. Ctr. Ballroom J2 . .Wed. 8:00 to 10:10 am

Metrology and Inspection for Alternative
Lithographic Technologies: Joint Session with
Conference 8324

Session Chairs: Joy Y. Cheng, IBM Almaden Research Ctr.
(United States); Martha I. Sanchez, IBM Almaden Research
Ctr. (United States)

Note room change for Session 6 to J2

8:00 am: Directed self-assembly defectivity assessment (Invited
Paper), Christopher Bencher, Applied Materials, Inc. (United States);
Joy Y. Cheng, IBM Almaden Research Ctr. (United States); He L. Yi,
Man-Ping C. Cai, Applied Materials, Inc. (United States); Jessica Zhou,
Applied Materials China (China); Daniel P. Sanders, Melia Tjio, IBM
Almaden Research Ctr. (United States); Huixiong Dai, Jeffrey T. Smith,
Applied Materials, Inc. (United States); Steven J. Holmes, IBM Aimaden
Research Ctr. (United States); Liyan Miao, Applied Materials, Inc.
(United States) .. ... [8323-22]
8:30 am: Pattern density multiplication by direct self-assembly of
block copolymers: toward 300mm CMOS requirements, Raluca
Tiron, Xavier Chevalier, Stéphanie Gaugiran, Jonathan Pradelles, Celine
Lapeyres, Christophe Couderc, CEA-LETI-Minatec (France); Laurent
Pain, CEA-LETI (France); Christophe Navarro, Stephanie Magnet,
Arkema S.A. (France); Thierry Chevolleau, Gilles Cunge, Guilleaume
Fleury, Georges Hadziioannou, CEA-LETI-Minatec (France). [8323-23]
8:50 am: Measurement of placement error between self-assembled
polymer patterns and guiding chemical prepatterns, Gregory S.
Doerk, Charles T. Rettner, Chi-Chun Liu, Noel Arellano, Jed W. Pitera,
IBM Almaden Research Citr. (United States); Neal V. Lafferty, Kafai

Lai, IBM Corp. (United States); Daniel P. Sanders, Joy Y. Cheng, IBM
Almaden Research Ctr. (United States). . ................ [8323-24]
9:10 am: Characterization of cross-sectional profile of epitaxially
assembled block copolymer domains using transmission small
angle x-ray scattering, Chengqging Wang, August W. Bosse, Joseph
Kline, National Institute of Standards and Technology (United States);
Gila E. Stein, Univ. of Houston (United States); Christopher Soles, Wen-
li Wu, National Institute of Standards and Technology (United

SHAtES) .« v vt [8323-25]
9:30 am: Characterization of nanostructures for imprinted dot/hole
patterns by x-ray metrology, Yoshiyasu Ito, Kazuhiko Omote, Rigaku
Corp. (Japan) . . ..o [8324-26]
9:50 am: Challenges of SEM metrology at sub-10nm linewidth,
Sergey V. Babin, Sergey S. Borisov, Christophe Peroz, Peter
Yushmanov, Abeam Technologies (United States) . ....... [8324-27]
CoffeeBreak. . ........coviiiiiiiiii 10:10 to 10:30 am
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