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and Optoelectronic Science (MOES)
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Introduction to MOES NSYSU

* History

 Established in 1981, the predecessor of MOES, “Institute of
Materials Science” is the 3" material graduation school in
Taiwan after National Tsinghua University and National A
Cheng Kung University. 153 (37.23%)

Undergraduate
Student

* In 2003, National Sun Yat-sen University applied for the R
establishment of the “Department of Materials and
Optoelectronic Engineering.” Soon, in 2008, “Institute of
Material Science” has merged with “Department of Material
Science and Optoelectronic Engineering” and renamed as Associate

“Department of Materials and Optoelectronic Science.” : siaiceach
Assistant (8)

* The “Institute of Advanced Applied Materials™ was P"°‘;§)55°r
established in 2019 and become the popular department to
firstly combine two fields, materials and optoelectronics in

Taiwan .
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Introduction to MOES NSYSU

e Curriculum

* The basic courses of the freshman and sophomore of this department allow students to
establish the basic concepts of materials science and optoelectronic physics. At the same
time, starting from the sophomore year, there are professional courses in materials and
optoelectronics, so that students can apply knowledges in materials and optoelectronics
technology, building their own expertise.

* Therefore, students in this department have a better physical and mathematic foundation
than graduates from the Department of Materials, as well as basic knowledge of
materials science compared with graduates from the Department of Optoelectronics. This
is a training that ordinary materials or optoelectronics students cannot obtain at the same
time, which has become a major feature of this department.
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Research Field and Faculty

* Polymer Materials Field

Prof. Shiao-Wei Kuo ( National Chiao Tung University )
Prof. Yeo-Wan Chiang ( National Tsing Hua University )
Prof. Chih-Kuang Chen ( State University of New York )
Prof. A. F. M. Mahdy (Nagasaki University )

Prof. Yun-Sheng Ye (National Chiao Tung University )

Photonic
Crystal

Optoelectr
onic
Polymer

Polymer
Materials

Functional
Polymer

Nanomaterials

Optical
Imaging
Recognition

Optoelectronic
Science

Inorganic
Materials

Metal
Materials

Optoelectronic
Semiconductor
S

Ceramic
Materials

* Optoelectronic Science Field

Prof. Da-Ren Hang ( National Taiwan University )

Prof. Wei-Hung Su ( Pennsylvania State University )
Prof. Jui-Hung Hsu ( National Taiwan University )

Prof. Tsung-Ming Tsai ( National Chiao Tung University )
Prof. Shi-Hsin Lin ( University of Notre Dame )

Prof. Johann Liider ( Uppsala University )

* General Materials Field

* Prof. Liu-Wen Chang ( Michigan State University )

* Prof. Chih-Chieh Wang ( National Tsing Hua University )

* Prof. Kevin Chiou ( Northwestern University )

* Prof. Che-Nan Kuo (National Sun Yat-sen University )

* Prof. Ying-Chiao Wang ( National Taiwan University )

* Prof. Chih-Ching Huang ( University of California, Los Angeles )

*  Prof. Kuang-Hui Li (King Abdullah University of Science and Technology)
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Plan of Development NSYSU

Direction and Structure

A The research fields can be divided into three major
N ooy fields: inorganic materials, polymer materials and
optoelectronic science. Each field has 5-8 lecturers

and a unique research center.

Optoelectronic
Science

Functional
Polymer and
Supramolecular
Research

Gt In addition, our department has a total of eight
Polymer 0 o« g
Material precision instruments purchased with subsidies from
Metal the National Science and Technology Council (NSTC)

Properties and
Microstructure

Rescarch to provide academic and industrial analysis services.

Center

Inorganic

Materials

National Science and Technology Council
Valuable Instrument Center
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NSYSU 2021-2025 QS World University Rankings by Subject NSYSU
Faculty Number Faculty Number
S
cxBBREE  AMMARE | ABNSEE  ABGABE  AGMaRE  Ausamm  SEESAM
1. National Taiwan University () maxm 40 41 41 44 47 2074
2. National Taiwan University & J—— 4 26 ” o = —
3. National Tsing Hua University e o » > i - -
4. National Yang Ming Chiao Tung & 7
University IBEASE A A 18* 18 16 19 21 1139
NSYSU ranks top five in « et e H 1/ 13 i e
c c 2O
Taiwan according to the 2024 30 nsashes 10 16 13 12 18 829
QS World University Rankings (&) munnxs 14 15 14 14 14 553
by Subject S hmAam 9 9 9 10 14 865
© mexs 13 13 13 12 13 729
W paxm 12 11 11 11 13 634
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MOES Research Performance NSYSU

QS subjects related to MOES
Based on the 2025 QS World University Rankings

2025 QS Subjects World Rankings related to MOES

600
@ Materials Sciences, 550
500 & Physics & Astronomy, 500
€ Physics & Astronomy, 451
400 & Materials Sciences, 401 & Chemical, 400
[ 3 & Chemical, 351
& he high k
N 300 e Chemical Engineering, 350 ® The highest ran
ﬁ ® The lowest rank
200 Chemical Engineering, 301
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0
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Publications in Top 25% Journal Percentiles by CiteScore Percentile % i %ﬁf‘ i ﬁ

Materials Science, QS World University Rankings by Subject

Overall 2020 2021 2022 2023 2024
MOES 81.6 82.5 72.4 77.9 85.2 92.3
National Central University 67.8 61.7 62.2 67.3 75.1 75
National Cheng Kung University 61.4 56.5 57.2 60 66 .
National Chung Hsing University 60.1 54.7 61.2 57.9 63.2 63.5
National Sun Yat-sen University 66.1 68.3 69.2 64.1 64.6 64.3
National Taiwan University 72.7 68.2 75.4 72.1 72.3 75.8
National Tsing Hua University 73.4 68.5 76.7 74.6 72.3 74.1
National Yang Ming Chiao Tung University 64.9 59.1 69.4 65.2 64.5 66.4
Output in Top 10% Citation Percentile /\

Overall 2020 2021 2022 2023 2024
MOES 40.2 29.8 39.7 33.8 47.5 52.8
National Central University 11.3 8.5 8.8 14.1 12.6 13
National Cheng Kung University 12.2 9.5 11.6 12.7 12.8
National Chung Hsing University 13 10.2 9.1 12.6 13.8 19.6
National Sun Yat-sen University 17 13.3 15 14 21.2 22
National Taiwan University 16.8 15.6 14.9 15.4 17.8 20.7
National Tsing Hua University 18.1 18 17 16.6 19.2 19.9
National Yang Ming Chiao Tung University 14.2 12.4 15.1 11.3 13.8 18.5
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MOES Research Performance in Recent yeanssy s u
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—Qutput in Top 10% Citation Percentiles (%)




Publication in Q1 Journal Quartile by SJR During 2020-2024 in MOES, Subject: Material§iSGiel

University

Overall 2020 2021 2022 2023 2024
MOES/NSYSU 79.3 85.7 74.1 68.8 82 90.4
National Central University 63.7 61.5 58.2 62.1 69.5 68.7
National Cheng Kung University 61 58.1 57.7 54.7 64.3 69
National Chung Hsing University 58.4 58.9 62.4 50.2 59.9 61.3
National Taiwan University 75.5 74.1 75.6 70.7 77.6 80.2
National Tsing Hua University 76.1 74.4 76.3 71.1 78.1 80.9
National Yang Ming Chiao Tung University 67 65.2 68.9 60.1 67.9 73.1
FWCI based on Scopus During 2020-2024 in MOES, Subject: Materials Science
FWCI/Overall| 2020 2021 2022 2023 2024
MOES/NSYSU 1.98 1.93 1.85 1.59 2.15 2.52
National Central University 0.86 0.91 0.75 0.9 0.99 0.75
National Cheng Kung University 0.93 0.92 1.01 0.91 0.9 0.89
National Chung Hsing University 0.94 0.93 0.9 0.84 1.03 1.03
National Taiwan University 1.14 1.19 1.15 1.08 1.16 1.11
National Tsing Hua University 1.19 1.2 1.14 1.13 1.34 1.17
National Yang Ming Chiao Tung 101 i 1.04 0.87 101 101




MOES Research Performance in Recent years psysy
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Integrated development

Research Direction of the upstream,
in the present midstream and

downstream of the 31
generation semiconductor
S1C) industrial chain.

Technology
Development of

National Defense
Science

sic Education of
aterials and

v Response to the Sustainable

Development Goals,
including the Material
Evolution of semiconductor generationsf A uE SiRIECERy:

energy, environmental

Classification 18t Generation 2nd Generation 3rd Generation
Semiconductor Semiconductor Semiconductor

protection and economy ) SUSTAINABLE (3 ¢ ALS

DEVELOPMENT

Material Si GsAs SiC

ﬁiﬂﬂ%t 3‘!" BB‘FF% #*ﬂﬁi

[ RTEZES

%
@

Applications Logic chips and related | Mobile phones, base | Automotive transistors, 5G,
applications stations, power satellite communication
amplifiers, etc.

SUSTAINABLE
DEV;LO PMENT
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o i T F B ics (Zeiss Gemini 450 + JEOL 6330 FE-SEM )

T + 4k &k (JEOL 8530 FE-EPMA )

X3k sk B 3 an R RO RT3 4 ¥ R4 (JEOL XPS/FE-SAEM)
X3k .»%ﬁq“ :ii ( Bruker D2, D8-HR and D8-pole figure )
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The Center for High-Value Instrumentation NSYSU

* NSYSU has one of the NSTC eight high-value instrumentation centers

* MOES : High-value instruments
» Zeiss Gemini 450 & JEOL 6330 FE-SEMs
« JEOL 8530 FE-EPMA
« JEOL XPS/FE-SAEM
* Bruker D2, D8-HR and D8-pole figure
* FEI Tecnai G2,
e Talos F200X TEM
« JEOL 3010 TEM
 JEOL 2100 TEM for Soft Matter
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Research Center 1- NSYSU
Metal Properties and Microstructure Research Center

* Established in 2020 with funding from China Iron and Steel :

Corporation. )ﬁwaﬁ%%
* Director: Prof. Shi-Hsin Lin 6 c

* Members: Prof. Liu-Wen Chang &Prof. Chih-Pu Chang e PARASNS AR
* Research Topics: " seawss(@)  DPoso(s)
* Next-generation advanced high-strength steel sheets for - Py
automobiles

3G AHSS (1)

* Hot-dip galvanizing process for next-generation advanced high-
strength steel sheets

DP steel
60 4
404
IF steel
ol /———\

T T T T T T
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

* Electrical steel sheets for electric vehicles

e Center Equipment:

Tensile Strength, kg/mm?

Elongation, mm/mm

* High-resolution scanning electron microscope, precision = —
rolling mill, ion beam polishing machine, magnetic
measurement instrument, rheometer

* Research achievements in advanced high-strength steel

sheets for automobiles won the "Future Technology
Breakthrough Award" at the 2017 Future Tech Exhibition
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Research Center 2- f i

Functional Polymer and Supramolecular Materials Research Center

* Founded in 2014 by the Industrial Basic Project of the National Science and Technology Council (NSTC)
* Director: Prof. Shiao-Wei Kuo
* Members: Prof. Yeo-Wan Chiang, Prof. A. F. M. Mahdy, Prof. Chih-Kuang Chen, and Prof. Yun-Sheng Ye

* Research Topics:

Functional polymer materials, self-assembling polymer materials, photonic crystal materials, covalent organic
framework materials, optoelectronic polymer materials

* Research Funding:

Over 10 research projects from the Ministry of Science and Technology and multiple industry- academla
collaboration projects are executed annually. (total funding> 30 million NTD/year) = '

* Center Equipment:

&
—
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F*PREE

* RIS T I RMETRE
* JAM 8930 EPMA

* JEOL 6300 FE-SEM/EBSD/Mono-3
CL/EDS

e Zeiss Supra 55 FE-SEM/C-MOS
EBSD/SDD EDS

» Zeiss Gemini 450 FE-SEM/EDS
c THRITIHREARTER

* Talos F200X

e JEOL2100 FXTEM

e JEOL 3010 STEM

* FEl Tecnai G2 FE-TEM/SDD EDS/ GIF
© XBBESR % E

* Bruker D2, Bruker D8 (HR), Bruker D8
(pole figure)




Shared Laboratory

* Scanning Electron Microscopy Laboratory
* JAM 8930 EPMA

* JEOL 6300 FE-SEM/EBSD/Mono-3 CL/EDS

» Zeiss Supra 55 FE-SEM/C-MOS EBSD/SDD
EDS

e Zeiss Gemini 450 FE-SEM/EDS

* Transmission Electron Microscopy Laboratory
* Talos F200X

e JEOL 2100 FX TEM
e JEOL 3010 STEM
* FEI Tecnai G2 FE-TEM/SDD EDS/ GIF

* X-ray Diffraction Laboratory
* Bruker D2, Bruker D8 (HR), Bruker D8 (pole figure)
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Shared Laboratory

Surface Analysis Laboratory
* JEOL JXA-8530F

* JEOL JAMP-9500F
Metallographic laboratory
e Instron 2xxx
« MTS 810
e MTS XXXX
* Cold rolling mill
Materials Characterization Laboratory
* Raman Spectrometer
* Rheometer
Optoelectronic laboratory
e Laser Optical Demonstration Instrument
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00O
Research Funding during 2022~2025 NSYSU

In the 2" period of Higher Education Sprout Project, 4 feature centers was established
in NSYSU and the approved funding growth rate is ranked No. 1 in Taiwan.

AT = AT 442 (2022~2025)
100,000
§ NTS11,930 NTS$12,352 NT$8,844 NTS$11,285
S 10,000
S NT$581
1,000 NT$153
100
o 10
# 1
] 0
0
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0
»,X}%\ »{g@\ V‘Y\Q{ vx% »X% %B;y
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* Center for Crystal Research, lead by Professor Chou Ming-Chi,
S| is one of the 4 feature centers in NSYSU.
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International collaboration : 30,848 11.3
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Summary: Enhance Academic Research Capacity NSYSU
and Strengthen Industry-Academia Collaboration

1. To encourage faculty to actively apply for NSTC project or industry-academia project:

Currently, the average annual subsidy amount for a single project from NSTC's
Engineering Division 1s about 1.1 million NTD dollars. We encourage the establishment
of research teams to compete for larger integrated NSTC or industry-academia projects.
and to help each professor have at least two research projects.

2. To deepen industry-academia collaboration:

Future efforts will be put in strengthening cooperation with local enterprises and juridical
foundations through joint research, talent cultivation, and technology transfer. This
way we can also increase our technical service capabilities.

N . By




\.\.
(0

r]l!(’b

o 5 Kijl_&é‘, ,Fﬁﬁ;z
Lk i

s LA TE
° %’dp 41[‘115,}?‘;%(%3_

N . By




International cooperation

The Research Visiting Program
International Dual/Joint Degree
Student Exchange Programs
Short-Term Study Abroad Course

N . By
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International cooperation ‘ NSYSU

* The Research Visiting Program

* oversea research organization about 3 months to 1 years for master and doctoral
students.

* Paul Drude Institute (PDI), Germany
* Institute of Solid State Physics, University of Latvia (ISSP LU)
* National Institute for Materials Science (NIMS) il - EHEHBMIBNES (BEEW)

* International Dual/Joint Degree
* From 2023, with University of Akron in America (3+2), USA

e Under negotiation:

* (Case Western Reserve Uni., TUDa, and University of Arizona
* Student Exchange Programs
* Technology University of Darmstadt (TUDa) with 4 quotas
* Short-Term Study Abroad Course
* From 2022 Academic Year
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Short-Term Study Abroad Course in 2022 Academic Year

*Course : Polymer Nanomaterials
*Lecturer : Prof. Yeo-Wan Chiang
*Quota : 15-20 students

*Period : from July 17 to July 30, 2023

*Country -
 Latvia —Latvijas Universitate (LU)/Riga Technical
University (RTU)

* German Technology University of Darmstadt
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Short-Term Study Abroad Course in 2023 Academic Year

*Course : Oversea Study on Introduction to Advanced Materials

*Lecturer - Prof. Ying-Chiao Wang
*Quota : 15 students
*Period : from July 8 to July 21, 2024

*Country -
 Japan —National Institute for Materials Science (NIMS)
* Japan — Chiba Institute of Technology (CIT)
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1 113 1 [T fE T 2 HA Tohoku University 21 111 2 &R 122 213t 4 (=15 University of Regensburg
2 113 1 REFES T DE 1 HA Tohoku University 22 111 1 PRI fELEDE 3 {EEY Technical University Darmstadt
3 113 1 AL RELIE 1 HA Tohoku University 23 110 2 BRELL B3t 3 ¥0¥Z | Nanyang Technological University
4 113 1 MR fE-TE 3 1E[E Technical University Darmstadt 24 110 2 it JHER fE- LT 3 e Technical University Darmstadt
5 113 1 LTS eI 2 HA The University of Tokyo 25 110 2 =HHE fELDE 3 2[R Technical University Darmstadt
6 113 1 HRG0R REEBE 2 = Technical University Darmstadt 26 110 2 SR e 3 (e University of Munich
7 112 2 SRIFE B4 4 pordiiil KTH Royal Institute of Technology 27 110 2 ARAEFL 213 2 ¥ | Nanyang Technological University
8 112 2 TRHAEE B3 4 Ay Technical University Darmstadt 28 110 2 TR E1-7 2 Hrhm Nanyang Technological University
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19 112 1 E5Fhk fEBT 2 ELAIRRE Ghent University
20 111 2 RS fE T 2 | KEEHIIE | Central China Normal University




Students joining Exchange Program during 2021~2024 Academic Year
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With the high-quality basic education at MOES

Wish our students t0 become outstanding
engineers or scientists in the future.
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