
2017 International Conference on 
Semiconductor Technology for Ultra Large 
Scale Integrated Circuits and Thin Film 
Transistors (ULSIC vs. TFT 6)

Y. Kuo

Editor: 

Sponsoring Division:

Published by

The Electrochemical Society
65 South Main Street, Building D
Pennington, NJ 08534-2839, USA
tel 609 737 1902
fax 609 737 2743
www.electrochem.org

TM

Vol. 79, No. 1

Electronics and Photonics



Copyright 2017 by The Electrochemical Society.
All rights reserved.

This book has been registered with Copyright Clearance Center.
For further information, please contact the Copyright Clearance Center, 

Salem, Massachusetts.

Published by:

The Electrochemical Society
65 South Main Street

Pennington, New Jersey 08534-2839, USA

Telephone 609.737.1902
Fax 609.737.2743

e-mail: ecs@electrochem.org
Web: www.electrochem.org

ISSN 1938-6737 (online)
ISSN 1938-5862 (print)

ISSN 2151-2051 (cd-rom)

ISBN 978-1-62332-458-2 (Softcover) 
ISBN 978-1-60768-816-7 (PDF) 

Printed in the United States of America.



 

iii 

 

Preface 
 

 This issue of ECS Transactions includes 19 papers presented at the Sixth International 

Conference on Semiconductor Technology for Ultra Large Integrated Circuits and Thin Film 

Transistors (ULSIC vs. TFT 6), held at Schloss Hernstein, Hernstein, Austria, May 21-25, 2017. 

This symposium was sponsored by the Engineering Conferences International.   

  

Following the tradition of the last five conferences, this is a forum for the open discussion 

on progress of the science and technology of the two largest semiconductor technologies - 

ULSIC and TFT. Experts from global universities, companies, and laboratories exchanged 

experience, knowledge, and visions through technical presentations and discussions. Participants 

and authors were from France, Germany, Iraq, Japan, Korea, Netherlands, Portugal, Singapore, 

Spain, Taiwan, UK, and USA.  

 

In addition to oral and poster presentations, this conference included three panel sessions 

on 1) IC vs. TFT applications, 2) Challenges in solid state science & technology learning, and 3) 

Challenges in giga and nano fabrication. Totally, 41 papers were presented in the following 

sessions:  

 

 IC + TFT Technologies 

 TFTs in non-display applications  

 2D & Novel devices 

 Flexible and memory TFTs 

 Fabrication, reliability, materials I 

 Fabrication, reliability, materials II 

 IC Memories 

 TFT Devices 

 

 In order to present subjects in a coherent manner, papers in this issue of ECS 

Transactions have been arranged into 5 chapters. All manuscripts are published as originally 

received, without alteration of technical contents except minor formatting corrections.   

 

The success of this conference is contributed by the following people and organizations:   

 Speakers for presentations and panel discussions  

 Session chairs for conducting the meeting    

 Scientific advisory committee members for contributions in planning and discussions. 

 Dr. N. Li for valuable advice as the conference ECI liaison  

 ECI staff for effective management of the conference 

 ECS staff for publishing this ECS Transactions volume 

   

Yue Kuo  

  Texas A&M University 
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                                                                                   Facts about ECS
The Electrochemical Society (ECS) is an international, nonprofi t, scientifi c, educational organization founded for the advancement of the 
theory and practice of electrochemistry, electronics, and allied subjects. The Society was founded in Philadelphia in 1902 and incorporated 
in 1930. There are currently over 7,000 scientists and engineers from more than 70 countries who hold individual membership; the Society 
is also supported by more than 100 corporations through Corporate Memberships.

The technical activities of the Society are carried on by Divisions. Sections of the Society have been organized in a number of cities and 
regions. Major international meetings of the Society are held in the spring and fall of each year. At these meetings, the Divisions and Groups 
hold general sessions and sponsor symposia on specialized subjects.

The Society has an active publication program that includes the following:

Journal of The Electrochemical Society — (JES) is the leader in the fi eld of electrochemical science and technology. This peer-reviewed 
journal publishes an average of 550 pages of 85 articles each month. Articles are published online as soon as possible after undergoing 
the peer-review process. The online version is considered the fi nal version and is fully citable with articles assigned specifi c page numbers 
within specifi c issues. The date of online publication is the offi cial publication date of record.

Journal of Solid State Science and Technology —  (JSS) is one of the newest peer-reviewed journals from ECS launched in 2012. JSS 
covers fundamental and applied areas of solid state science and technology including experimental and theoretical aspects of the chemistry 
and physics of materials and devices. Articles are published online as soon as possible after undergoing the peer-review process. The 
online version is considered the fi nal version and is fully citable with articles assigned specifi c page numbers within specifi c issues. The 
date of online publication is the offi cial publication date of record.

Electrochemistry Letters — (EEL) is one of the newest journals from ECS launched in 2012. It is dedicated to the rapid dissemination 
of peer-reviewed and concise research reports in fundamental and applied areas of electrochemical science and technology. Articles are 
published online as soon as possible after undergoing the peer-review process. The online version is considered the fi nal version and is 
fully citable with articles assigned specifi c page numbers within specifi c issues. The date of online publication is the offi cial publication 
date of record.

Solid State Letters — (SSL) is one of the newest journals from ECS launched in 2012. It is dedicated to the rapid dissemination of peer-
reviewed and concise research reports in fundamental and applied areas of solid state science and technology. Articles are published online 
as soon as possible after undergoing the peer-review process. The online version is considered the fi nal version and is fully citable with 
articles assigned specifi c page numbers within specifi c issues. The date of online publication is the offi cial publication date of record.

Electrochemical and Solid-State Letters —  (ESL) was the fi rst rapid-publication electronic journal dedicated to covering the leading edge 
of research and development in the fi eld of solid-state and electrochemical science and technology. ESL was a joint publication of ECS and 
IEEE Electron Devices Society. Volume 1 began July 1998 and contained six issues, thereafter new volumes began with the January issue 
and contained 12 issues. The fi nal issue of ESL was Volume 16, Number 6, 2012. Preserved as an archive, ESL has since been replaced 
by SSL and EEL.

Interface— Interface is an authoritative yet accessible publication for those in the fi eld of solid-state and electrochemical science and 
technology. Published quarterly, this four-color magazine contains technical articles about the latest developments in the fi eld, and presents 
news and information about and for members of ECS.

ECS Meeting Abstracts— ECS Meeting Abstracts contain extended abstracts of the technical papers presented at the ECS biannual 
meetings and ECS-sponsored meetings. This publication offers a fi rst look into the current research in the fi eld. ECS Meeting Abstracts are 
freely available to all visitors to the ECS Digital Library.

ECS Transactions—  (ECST) is the online database containing full-text content of proceedings from ECS meetings and ECS-sponsored 
meetings. ECST is a high-quality venue for authors and an excellent resource for researchers. The papers appearing in ECST are reviewed 
to ensure that submissions meet generally-accepted scientifi c standards. Each meeting is represented by a volume and each symposium 
by an issue.

Monograph Volumes — The Society sponsors the publication of hardbound monograph volumes, which provide authoritative accounts of 
specifi c topics in electrochemistry, solid-state science, and related disciplines. 

For more information on these and other Society activities, visit the ECS website:

       www.electrochem.org
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