PROCEEDINGS OF SPIE

Advances In Patterning Materials
and Processes XXXIX

Daniel P. Sanders

Douglas Guerrero
Editors

24-28 April 2022
San Jose, California, United States

23-27 May 2022
ONLINE

Sponsored by
SPIE

Cosponsored by
TEL Tokyo Electron, Ltd. (Japan)
IBM Corporation (United States)

Published by
SPIE

Volume 12055

Proceedings of SPIE 0277-786X, V. 12055

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.



The papers in this volume were part of the technical conference cited on the cover and fitle page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), "Title of Paper," in Advances in Patterning Materials and Processes XXXIX, edited by

Daniel P. Sanders, Douglas Guerrero, Proc. of SPIE 12055, Seven-digit Article CID Number
(DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510649859
ISBN: 9781510649866 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2022 Society of Photo-Optical Instrumentation Engineers (SPIE).

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of fees. To obtain permission to use and share articles in this volume, visit
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising
or promotion, or any form of systematic or multiple reproduction of any material in this book is
prohibited except with permission in writing from the publisher.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE. Csrary

SPIEDigitalLibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each arficle in the
Proceedings of SPIE at the fime of publication. Utilization of CIDs allows articles to be fully citable as
soon as they are published online, and connects the same identfifier to all online and print versions
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
* The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

Vii Conference Committee

HARDWARE AND PROCESS OPTIMIZATION

12055 02 Modeling of SiN inner spacer deposition in gate-all-around nanosheet FET process [12055-29]

12055 03 EUV based multi-patterning schemes for advanced DRAM nodes [12055-10]

12055 04 Establishing a filter evaluation methodology targeting polymer purification of EUV lithography
materials [12055-6]
RESIST METROLOGY AND ANALYTICS

12055 05 Nanometrology for evaluating rare sites for molecular homogeneity [12055-11]

12055 06 Enhanced catalyst mobility in chemically amplified resists [12055-1]

12055 07 To bake or not to bake... : the impact of prebake in the EUV resist process [12055-14]

12055 08 Experimental characterization of EUV resist materials: photoelectron spectroscopy [12055-15]

12055 09 Swelling and dissolution kinetics of poly(4-hydroxystyrene) in alkaline aqueous solution studied
by quartz crystal microbalance (QCM) method [12055-12]
UNDERLAYERS

12055 0A Realization of sub-30-pitch EUV lithography through the application of functional spin-on glass
[12055-19]

12055 0B Thickness dependence of properties of EUV underlayer thin films [12055-21]
RESIST I: SEQUENTIAL INFILTRATION, DRY AND METAL RESIST

12055 0C Improving polymethacrylate EUV resists with TiO2 area-selective deposition [12055-27]

12055 0D Perfluoroalkylated metallophthalocyanines as EUV resist candidates [12055-25]



RESIST II: NON-CAR

12055 OE Improved resolution with main chain scission resists for EUV lithography [12055-33]
12055 OF EUV resist screening update: progress towards high-NA lithography [12055-5]
12055 0G Component optimisation in the multi-trigger resist [12055-36]
12055 OH Scissionable polymer photoresist for EUV lithography [12055-37]
EUV STOCHASTICS: JOINT SESSION WITH CONFERENCES 12051 AND 12055
12055 0l Evaluating nanoscale molecular homogeneity in EUV resists with nano-projectile SIMS
[12055-39]
FUNDAMENTALS AND HIGH NA
12055 0J State of polymer chains in alkaline developer studied by dynamic light scattering [12055-2]
12055 OK Resist line edge roughness mitigation at high-NA EUVL [12055-4]
MODELING AND VIRTUAL PREDICTIONS
12055 OL Impacts of process flow, scaling, and variability on interconnect performance [12055-30]
12055 OM Gaining insight into critical dimension sensitivity and uniformity in an SADP based advanced
DRAM cut process using virtual fabrication [12055-31]
POSTER SESSION
12055 ON Metal oxide resist (MOR) EUV lithography processes for DRAM application [12055-45]
12055 00 Novel technologies in coater/developer to improve the defectivity for advanced EUV
patterning materials [12055-46]
12055 OP Suppressing stochastic interaction to improve EUV lithography [12055-47]
12055 0Q Selective contaminant removal in EUV photoresists using a tailored functionality filter [12055-51]



12055 OR Calibration of chemically amplified resist model to consider the top loss in projection
lithography [12055-52]

12055 0S Examining strategies to control gel-like defects in EUV patterning materials [12055-53]

12055 0T Prediction of line-and-space pattern after etching based on scanning electron microscope
image of corresponding resist pattern using machine learning [12055-54]

12055 0U Continuous improvement of defectivity rate and CD uniformity in immersion lithography via
track co-optimization method [12055-55]

12055 0V Removing metallic contaminants from photochemical solvents using advanced purification
technologies [12055-57]

12055 OW Lowering the photoresist swing effect to increase the lithographic critical dimension uniformity:
one step ahead in perfecting the dual Damascene module [12055-7]



