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Department:  Engineering & Applied Sciences

Name: Yilmaz Emir

1. Please specify research area and keywords (Please indicate research area and include more

than one keyword so that the general public can understand.)

Tribology, Surface Engineering, Heat Transfer

2. Research theme (Please itemize your research themes and describe the medium- and
long-term prospects of your research. If necessary, please specify the theme of your

undergraduate research or research in master's (doctoral) program.)

- reduction of friction via surface micro texturing in reciprocating sliding contacts (SDG (D)
- effect of ammonia as fuel on engine tribology (SDG (D)
enhance heat transfer mechanism in cooling channels via nucleate boiling (SDG (D)

- create self-cleaning surfaces with anti-sticking properties in water pipes (SDG ©)

(Prospects)

The theme of my research is to create functional surfaces for different engineering applications
(from engine tribology to self-cleaning surfaces) that enhances the efficiency and performance
of the machines/equipment that are being used. Based on surface texturing techniques, we are
aiming to lower wear and frictional losses in piston ring-cylinder liner pairs. As well as increase
the heat transfer rate for engineering surfaces for cooling applications. And change the

wettability of surfaces that lowers the contamination due to fouling.

3. Research results for fiscal year 2024 (Please make sure that you enter a list of publications,
conference presentations, and other achievements into the Sophia University Teaching Staff
Educational Research Information Database. In the response sheet, please specify how much

you have achieved either in text or in bullet point).

Journal Papers:

1. Hidetake Tanaka, Yasunori Kobayashi, Emir Yilmaz, “Development of Gripping-Strain
Measurement Tool for Machining Center—Feasibility Study for Developing
Gripping-Strain Distribution Measurement Tool—,” Int. J. Auto. Tech., Vol. 19(2), pp.
126-132, 2025.



Ryuta Kuboshima, Hidetake Tanaka, Emir Yilmaz, “Experimental study of electrical
discharge-assisted turning for UD CFRP under low voltage condition,” Procedia CIRP,
Vol. 131, pp. 37-43, 2025.

Mitsuhisa Ichiyanagi, Emir Yilmaz, Takuma Ohashi, Masato Sanno, Guansen Lin,
Sebastian Gunawan, Henry Widjaja, Leon Jonathan, Gabriel J. Gotama, Willyanto
Anggono, Takashi Suzuki, “Experimental Investigation of Ammonia/Oxygen/Argon
Combustion: The Role of Equivalence Ratio and Nozzle Shape in a Constant Volume
Combustion Chamber with Sub-chamber,” J. Eng. Tech. Sci., Vol. 56(6), pp. 704-715,
2024.

Hidetake Tanaka, Tanatat Thangkasemvathana, Yuki Nishimura, Emir Yilmaz,
“Feasibility Study of Multi-Layer CFRP Press Molding Method,” Key Engineering
Materials, Vol.994, pp. 3-18, 2024.

Mitsuhisa Ichiyanagi, Emir_ Yilmaz, Takashi Suzuki, Takanobu Okada, Hikaru
Yamamoto, Masashi Kodaka, Hikaru Shiraishi, Shinnosuke Mukae, Ryota Tamba,
Henry Widjaja, Leon Jonathan, Sebastian Gunawan, Gabriel J. Gotama, Willyanto
Anggono, “Combustion Analysis of Ammonia/Gasoline Mixtures at Various Injection
Timing Conditions in a High Compression Ratio SI Engine with Sub-Chamber,”
Automotive Experiences, Vol.7(2), pp. 321-332, 2024.

Conference Presentations:

1.

KMk, AIREEGRE, A< X = I—=)v, HRFHE, B EERA TR A
AT 2MB T 722 UINTASE ORI, ” 2025 FEHEE L PR RS, BT,
HAR, 2025.

Emir Yilmaz, Hidetake Tanaka, Ryota Ishii, Reo Miwa, Norifumi Miyanaga, Mitsuhisa

Ichiyanagi, Takashi Suzuki, “Tribological Investigation of Friction Behavior of Piston
Ring-Cylinder Liner Under the Effect of Ammonia-dispersed Engine Oil,” 49th
Leeds-Lyon Symposium on Tribology, Lyon, France, 2024.

Lijia Fang, Masato Sanno, Takanobu Okada, Emir_ Yilmaz, Mitsuhisa Ichiyanagi,
Takashi Suzuki, “Experimental Study of Ammonia/oxygen mixture co-combustion in a
constant volume combustion chamber and prediction of heat release rate by using
machine learning,” International Workshop for Sustainable Energy Conversion Systems
2024, Kobe, Japan, 2024.

Takanobu Okada, Hikaru Yamamoto, Hikaru Shiraishi, Emir_Yilmaz, Mitsuhisa
Ichiyanagi, Takashi Suzuki, “Effect of Supercharging on Ammonia/Gasoline
Co-combustion Characteristics in a High Compression Ratio Engine with Sub-chamber,”
JSAE Annual Congress (Autumn), Kobe, Japan, 2024.

PEIE, AveX =I—)b, MPFHE, ZHHE, T, “GREEmIC
BITORRDIEMEO~YA 70T 7 AF v ICKHBEBIKE,” FIAHRey—
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ik 2024 A&, HAL, 2024

4. Collaborative research activities both on and off campus (Please itemize your joint
research, on-campus joint research, and others, if applicable. Should there be any symposium,

lecture or seminar you participated in, please specify them as well.)

e Attended Leeds-Lyon Symposium on Tribology in September 2024, in Lyon, France,
where the preliminary findings of our project on ammonia-fueled engine tribology are
presented.

e Hosted Prof. Mariyam Ghazali from UKM for 2 months through STEC program. We
worked on TiO,-ZnO coated specimens with various micro-texture size and their effect
on surface wettability change.

e Gave a seminar to students from Catholic Junior College, Singapore, about ammonia

combustion engine development, in December, 2024,

5. Educational activities (Please specify the subjects you were in charge of, such as lectures,
experiments, and practical training sessions. If applicable, please add seminars or off-campus

educational activities other than your lectures and text or material preparations.)

[Basics of Differential Equations]

Similar average GPA was obtained by the students. Overall good feedback.

[Machine Design]

Students are yet to accept the English content of the lecture. However, our mission continues on
teaching students in English.

(Bt R & 7 — & 70 #T]

First time teaching this lecture, need to adjust the content for better reaction from the students.

6. Self-evaluation of educational activities (For main classes you were in charge of, please
evaluate your educational activities based on the results of course evaluations (survey), tests,
exercises, and assignments carried out in the classes, results distributions, and so on. And
please specify the effect of point that you devised and future refinements. Also, please assess

syllabus achievement.)

The course evaluation results were similar to previous years, although less students took place
in the assessments. Thus, need to improve the answer ratio from students for next year and

onwards.

11



7. Activities other than educational research (Please specify membership in both on- and
off-campus committees and secretariats, if applicable. Please include such roles as homeroom

teachers or membership in working groups as well.)

(On-campus)

e 2" year homeroom teacher for Department of Engineering and Applied Sciences,

e Sophia Sci-Tech magazine Editor

8. Social contribution activities and others (Should there be any item that is not included in

the aforementioned, please specify as needed.)
Actively participated in Rotary International throughout the FY24. Currently, volunteering as a

member of District Crisis Management Committee (SR itdbn — % U —27 77 « HXfGEHE
HEER
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+ International Conference on Solid State Devices and Materials (SSDM2024, September
1-4, 2024, Himeji, Hyogo, Japan) Program Committee Vice Chair, Area 11.

+ 15th International Conference on Nitride Semiconductors (ICNS 15, July 6-11, 2024,
Malmo, Sweden) Program Committee Member.

+ International Conference on Solid State Devices and Materials (SSDM2025, September
15-18, 2024, Yokohama, Japan) Program Committee Vice Chair, Area 11.
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Department:  Engineering and Applied Sciences

Name: Deshi Kong

1. Please specify research area and keywords (Please indicate research area and include more

than one keyword so that the general public can understand.)

Research Area: Electric Power Storage Applications, System Modeling and Control, Rail
Transit Systems
Keywords: Electrical Equipment, Energy Management, Electric Railways, Electric Vehicles,

Renewable Energy, Hydrogen Energy, and Energy Storage Applications

2. Research theme (Please itemize your research themes and describe the medium- and
long-term prospects of your research. If necessary, please specify the theme of your

undergraduate research or research in master's (doctoral) program.)

(1) Utilization of Onboard Energy Storage System, Stationary Energy Storage Systems and
Renewable Energy in Electric Railways
(2) Demand Forecasting and Applications of Hydrogen Energy in Urban Transportation

Systems

(Prospects)

Research focuses on enhancing the energy efficiency of electric railways and urban
transportation systems by integrating onboard energy storage system, stationary energy
storage system and hydrogen energy with renewable energy sources. In addition to
controlling electrical and power electronics equipment, we aim to develop energy
management systems and optimization methods to contribute to the construction of

next-generation sustainable transportation infrastructure.

(1) Efficient Utilization of Regenerative Energy in Electric Railways

The effective utilization of regenerative energy generated during braking in electric
railways is a critical challenge for improving energy efficiency. This study applies an energy
management system that integrates onboard energy storage system, stationary energy storage
systems with renewable energy sources. Specifically, we construct a model that optimally
utilizes surplus regenerative power, optimally designs energy storage systems, and

coordinates with power grids. The effectiveness of this approach is verified through
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simulations and experimental demonstrations. Furthermore, we explore new applications such

as energy sharing with electric vehicles (EVs) and integration with microgrids.

(2) Demand Forecasting and Optimization of Hydrogen Energy in Urban Transportation
Systems

The introduction of hydrogen energy into urban transportation systems is expected to
contribute to carbon neutrality. This research aims to construct a hydrogen demand
forecasting model and optimizes the supply chain. Key considerations include hydrogen
station placement planning, energy management for fuel cell vehicles, and integration with
renewable energy sources. Recent advancements in hydrogen energy research provide a
strong foundation for this study. By leveraging Al technology, we aim to achieve more
accurate demand forecasting and dynamic optimization, distinguishing our research from

existing studies.

. Research results for fiscal year 2024 (Please make sure that you enter a list of publications,
conference presentations, and other achievements into the Sophia University Teaching Staff
Educational Research Information Database. In the response sheet, please specify how much

you have achieved either in text or in bullet point).

Here, we explain the research outcomes related to the theme presented in Section 2. (1).
This study focuses on recovering regenerative braking energy (RBE) in railway transportation
systems. We investigated the improvement of energy efficiency and investment optimization
through the coordinated operation of onboard energy storage systems (OESS) and stationary
energy storage systems (SESS). Using the NSGA-II (Non-dominated Sorting Genetic
Algorithm II), we proposed a method to optimize the capacity of energy storage systems
(ESS) while reducing redundancy. The results confirmed that OESS plays a crucial role in
both energy efficiency and investment optimization, contributing to the realization of
sustainable urban transportation. The findings of this research have been published in an

academic paper.

Publication:

Kong D, Miyatake M. Cooperative Application of Onboard Energy Storage and Stationary
Energy Storage in Rail Transit Based on Genetic Algorithm. Energies. 2024; 17(6):1426.
https://doi.org/10.3390/en17061426

37



4. Collaborative research activities both on and off campus (Please itemize your joint
research, on-campus joint research, and others, if applicable. Should there be any symposium,

lecture or seminar you participated in, please specify them as well.)

(1) Collaborative Research within the University
As part of a joint research project with doctoral researchers from the Graduate School of
Global Environmental Studies, our study focuses on demand forecasting and applications

of hydrogen energy in urban transportation systems.

(2) Other Collaborative Research
We participated in a research project funded by the Grants-in-Aid for Scientific Research
(KAKENHI). Based on newly approved research topics for this fiscal year, we continued
collaborative discussions with multiple universities and research institutes.
Additionally, in collaboration with five universities—The University of Tokyo, Kogakuin
University, Tokyo Denki University, Sophia University, and Nihon University—we
regularly held joint study sessions on railway operations. These sessions were made

possible with the cooperation of railway operators.

5. Educational activities (Please specify the subjects you were in charge of, such as lectures,
experiments, and practical training sessions. If applicable, please add seminars or off-campus

educational activities other than your lectures and text or material preparations.)

(Undergraduate English Course)
* Fundamentals of System Analysis
* Nuclear Energy Engineering (Final Presentation Evaluation: One-time Only)

* Green Engineering Lab. 3

6. Self-evaluation of educational activities (For main classes you were in charge of, please
evaluate your educational activities based on the results of course evaluations (survey), tests,
exercises, and assignments carried out in the classes, results distributions, and so on. And
please specify the effect of point that you devised and future refinements. Also, please assess

syllabus achievement.)
[Overall Summary]

This academic year, I actively contributed to the transition to the quarter system and the

English course subjects, aiming to accommodate a diverse learning environment for students.
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I made a conscious effort to engage with students after classes to assess the difficulty level
and their comprehension, making adjustments accordingly. This approach allowed for early
identification of students’ questions, enabling prompt supplementary explanations and the
provision of additional materials.

However, one challenge was the insufficient utilization of the Moodle Reaction Paper
feature. Moving forward, I plan to create an environment where students can freely share
their feedback and questions, implementing a real-time feedback mechanism more
effectively.

Another challenge was the low response rate for course evaluation surveys in some
subjects. To address this, I plan to allocate time during class for students to complete the

surveys while also providing reminders to improve feedback collection rates.

[Fundamentals of System Analysis]

This year, I actively integrated MATLAB/Simulink simulations into the course to bridge
the gap between theory and practice. Particularly in control theory lectures, students were
able to go beyond mathematical understanding and visually grasp how theoretical concepts
apply to real-world system behaviors through simulations. This approach helped improve
student motivation and reinforced knowledge retention.

Analysis of exam and assignment results showed that most students successfully achieved
the learning objectives outlined in the syllabus. However, some students struggled with
operating the simulation tools, which delayed their progress in assignments. To address this, I
plan to enhance support by providing more foundational explanations on simulation

operations and offering tutorial videos to facilitate better learning.

. Activities other than educational research (Please specify membership in both on- and
off-campus committees and secretariats, if applicable. Please include such roles as homeroom
teachers or membership in working groups as well.)

(Oft-campus)

Institute of Electrical and Electronics Engineers (IEEE), Member

. Social contribution activities and others (Should there be any item that is not included in

the aforementioned, please specify as needed.)

Deshi KONG’s Researchmap: https://researchmap.jp/Deshi_Kong?lang=en
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Department: Department of Engineering and Applied Sciences

Name: Edyta Dzieminska

1. Please specify research area and keywords (Please indicate research area and include more

than one keyword so that the general public can understand.)

Research area: Detonation, Rotating detonation engine, Combustion
Keywords: detonation, deflagration, reactive mixtures, DDT, flame acceleration, rotating

detonation engine

2. Research theme (Please itemize your research themes and describe the medium- and
long-term prospects of your research. If necessary, please specify the theme of your

undergraduate research or research in master's (doctoral) program.)

1. Obstacles and grooves influence on flame and detonation propagation (graduate
school research) (undergraduate research)

2. AMR combustion code development (graduate school research) (undergraduate
research)

3. Rotating detonation engine (graduate school research)

(Prospects)

Deflagration-to-detonation transition (DDT) is one of the most important subjects of detonation
study. When we are able to control and fully predict it, the detonation can be safely used in
everyday devices. Our interest is the auto-ignition phenomenon as well as using hydrogen as a
future fuel.

Currently, hydrogen as an alternative energy is progressing in research because it is an
energy-efficient gas. While the realization of technology using hydrogen is progressing,
hydrogen is hiding the potential of an unexpected explosion. In our study, we concentrate on
detonation initiation and its connection with small obstacles.

Numerical analysis shows that deflagration-to-detonation transition can be triggered by shock
wave boundary layer interaction (SWBLI). Computationally obtained images are quite similar
to experimental results. Lately, our interest is also in acetylene combustion as a very energetic
fuel so the development of a reduced chemical combustion model is essential.

We perform experimental research on rotating detonation engines, which are listed as the future

of space propulsion systems.
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3. Research results for fiscal year 2024 (Please make sure that you enter a list of publications,
conference presentations, and other achievements into the Sophia University Teaching Staff
Educational Research Information Database. In the response sheet, please specify how much

you have achieved either in text or in bullet point).

1. Musashi Mizota, Shun Matsuzono, Edyta Dzieminska, Youhi Morii, Numerical
simulation of detonation initiation over obstacles using the AMReX library. ICNC
2024

2. Edyta Dzieminska. Rotating Detonation Engines as Cutting-Edge Rocket Propulsion.
Invited talk at Aerospace Propulsion and Energy Systems Conference. 2024

3. Aswathy Mahesh Kurup, Wojciech Rudy, Edyta Dzieminska. Flame Acceleration and
Detonation Initiation in a Grooved Channel. Int. Combustion Symposium 2024

4. Musashi Mizota, Shun Matsuzono, Edyta Dzieminska, Youhi Morii. Numerical analysis
of the DDT process in an obstructed channel. Int. Combustion Symposium 2024

5. Shuhei Yamazaki, Syed Abdullah Sharique, Michal Kawalec, Mitsunori Itoh, Yuki
Iwaki, Edyta Dzieminska, Rintaro Suzuki, Toshiharu Mizugaki. Experimental
investigation of disk-shaped RDE with Converging-diverging nozzle. Int. Combustion
Symposium 2024

6. Panelist at WE 2024 “Hydrogen’s future”

4. Collaborative research activities both on and off campus (Please itemize your joint
research, on-campus joint research, and others, if applicable. Should there be any symposium,

lecture or seminar you participated in, please specify them as well.)

Collaborative research with
1. KE fals #d=x (CRWEKRT) - Rotating detonation engine chamber design, Tokai
students performed numerical analysis
2. BRIFHERE Bh#k (RALKS:) - Detonation code development
3. #k J— (Cosmosilva) — Detonation propagation over a water surface
4. Michal Kawalec (Warsaw Institute of Aviation) — Experimental research on rotating
detonation engine
5. IHI Heavy industry — we use a wind tunnel at IHI to test RDE, IHI team takes care of
the control system for fuel and oxidizer injection to our engine
6. Dr. Wojciech Rudy (Warsaw University of Technology) — experiments with detonation

initiation over grooves
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5. Educational activities (Please specify the subjects you were in charge of, such as lectures,

experiments, and practical training sessions. If applicable, please add seminars or off-campus

educational activities other than your lectures and text or material preparations.)

© © N o a s~ NP

e i =
w N Bk O

Advanced Fluid Engineering (Graduate school)

English for Science and Technology (Undergraduate school)
English for Science and Technology (Graduate school)
Numerical analysis (Undergraduate school)

Aircraft Design with Mechanics of Flight (Undergraduate school)
Topics of Green Engineering 1 (Undergraduate school)

Basic Physics 1 (Undergraduate school)

Seminar in Mechanical Engineering (Undergraduate school)

Application of Mechanical Engineering (Graduate school)

. Experiments and Exercise of Basic Science (Undergraduate school)
. Engineering and Applied Sciences Lab. (Undergraduate school)
. Graduation research 1 & 2

. Master’s Thesis Tutorial and Exercise

I gave a lecture at the English-taught program Information Session. And also in the Sakura

session for international students who were visiting Sophia University.

6. Self-evaluation of educational activities (For main classes you were in charge of, please

evaluate your educational activities based on the results of course evaluations (survey), tests,

exercises, and assignments carried out in the classes, results distributions, and so on. And

please specify the effect of point that you devised and future refinements. Also, please assess

syllabus achievement.)

I have improved the class content, improved the syllabus, and changed the format of one class

to accommodate students' needs.

7. Activities other than educational research (Please specify membership in both on- and

off-campus committees and secretariats, if applicable. Please include such roles as homeroom

teachers or membership in working groups as well.)

(On-campus)

Member of Sophia Sci-Tech Magazine, EMI-Share Working Group, SuperGlobal committee.

(Oft-campus)
L RBEF R
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2. HAMZEFHES
3. The Combustion Institute

4. AIAA

8. Social contribution activities and others (Should there be any item that is not included in

the aforementioned, please specify as needed.)

The organizer of Polish charity even WOSP 33rd Grand Final (9th Grand Final in Japan) - a

charitable fundraiser for specialized diagnostics units for Polish public hospitals for children.
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[1] Wenjing Cao, Rintaro Goto, Tsuyoshi Yuno, Taketoshi Kawabe, Masakazu Mukai, Energy

Management Method Optimizing Engine Ignition on/off Timing and Operating Points of Powertrain
Components for Series Hybrid Electric Vehicle, IEEJ Journal of Industry Applications 14(3) 2025 4+
5H.

[2] Zhewen Zheng, Wenjing Cao, Yuya Kubota, Yoshihisa Nakano, Shuang Gao, Takashi Suzuki,
Robust and Energy-Efficient Torque Vectoring for a Four In-Wheel Motor Electric Vehicle Based on
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Sliding Mode and Model Predictive Control, Unmanned Systems 1-14 2025 4~ 2 H.
[3] Yuzuki Hayashi, Wenjing Cao, Masakazu Mukai, Distributed control for automated vehicle

groups using control barrier and control Lyapunov functions, Asian Journal of Control 1-16 2025 4

1 A.

EEEZEs (EHHY)
[1] Hongkang Yu, Wei Zhao, Zhewen Zheng, Mo Chen, Wenjing Cao, Integration of YOLOP

and Kalman Filter on ROS2 platform for Enhanced Lane Detection of AI Formula Robot,
The 9th International Conference on Robotics, Control and Automation (ICRCA 2025),
Shanghai. 202543 H.

[2] Yuji Yasui, Masakazu Mukai, Toshihiro Aono, Wenjing Cao, Yoshihiro Mizoguchi,
Yutaka Hirano, Chisa Kobayashi, SICE-JSAE-PaiMaP Benchmark Problem of Mobility
Service Using Automated Driving in Smart Satellite City (I), 2024 SICE Festival 2024
with Annual Conference 2024 WeAT5.6 2024 48 H.

[3] Zheng, Zhewen, Cao, Wenjing, Yuno, Tsuyoshi, Kawabe, Taketoshi, Mukai, Masakazu,
Simultaneous Optimization of the Engine Operating Points and Ignition Timing for EMS
of SHEV Based on NMPC, IFAC NMPC 2024 FrilINT. 14 2024 4-8 A

[4] Wenjing Cao, Zhewen Zheng, Optimal Energy Management of SHEV with Realistic
Generator Model That Optimize the Ignition Timing and Powertrain Operating Points
Simultaneously (I), SICE FES 2024 WeAT5.2-WeATb5.2 2024 4E 8 A.

[5] Daifeng Wang, Wenjing Cao, Hongkang Yu, Itsuki Taima, Atsuo Takanishi, Enhancing
Elderly Mobility with a Quadruped Robot-Led Wheelchair System Based on MPC, The 14th
ASCC(ASCC 2024) 14 2024 47 H.

[6] Zhewen Zheng, Wenjing Cao, Tsuyoshi Yuno, Taketoshi Kawabe, Masakazu Mukai,
Nonlinear Model Predictive Control for Energy Management Strategies of a Series—type

HybridElectric Vehicle, The 14th ASCC(ASCC 2024) 14 2024 -7 H.
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B OKIE, MR TR, A~— MEEWMHTEE Y 7 4 ¥ — B A EELME -STCE-JSAE- =
MAP N F~— 7 -, HBEEHEEINS 2024 EFZF R 168 2024 4F5 A

[2] /DARSLL, B SCHE, BURMEREICE 2 A — FEE Y T 4 = RO R KL, A
T 2024 FEFRFRE 170 2024 45 A

[3] Chen Mo, #H ¥, KM B# B #Hr, Research on Visual SLAM Configuration Using
ZED Camera for AI Formula Unmanned Vehicle, % 25 [EIFHAIB@HEIFES AT A v
T L—3 g VEFIEEES 2024 1-4 2024 4F 12 A.

ENFES &EHEeL)
[1] Hongkang Yu, Wei Zhao, Zhewen Zheng, Mo Chen, Jumma Tanaka, Ramu Ogita, Wenjing
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Cao, Lane Detection and Optimization for Mobile Robot Using YOLOP and Kalman Filter
on ROS2, MSCS 2025, Osaka.
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14) SEMINAR IN GREEN SCIENCE AND ENGINEERING 1A
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M, ImOs fldl iz, 731 2bb B9

. 2024 EEEDMIRRE Ghrssk, #ORFLEOEF) A ML [ EERFHEBHEMEERT — 4
Re=ZJZBPTRALTLZEN, 22T, BRI A CEE - AEE TRALTLZEN,)

TIGREB=y IRERT N RASHAZ B LT/ 27 ABBREEEC L A5 =0 28K
¥ InGaN/GaN F/ 2 F ADRRE

InGaN/GaN 7/ 22 J A Tlid, HTFEOFEMER, BB T 4 V2 ) o TR 3E
BLESH, FHFHEO RN WIS, ~ A 27 1 LED ORI E LTI TH
5, TH, 2NV 7 InGaN JEME T 2 27 A& W2 p-LED (XEFEA T8 W T =R
EOERFITEE L T DA, B ZI0HEIZHT T, In RO K E WIREAR I
BOWTEWIN AR MV &L @SWBIEREEZ R/ DILER D L, —FH, ZIVETT/
T 7 — FEREEEZ VT InGaN/GaN F/ 227 ARREZ1TV, BAREMZIEN
FCHRET 2T 2 T ARV N S RHISEI COREH—E— 7 TOFNEZH T
%o BT, InGaN/GaN F/ 27 AMEEICBBEARET DL T I XE=v /fimE L
THERET D, TN E THA DI N—T 13 =0 DT8R T K 0 FOEHE5RIC I L
THEETHD L ERE L CE I, 22T, ARNTT ) 2T A0S —LIZHE L,
AR BEIL CAREGE — Y — 7 BN 25D Z LN AERT /) T 7 L — FERE(SAG)
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E[Z2 TS0 MRS COR LRI U 7o itz = 7 A [ FEEf(2)160 nm,
a7 AEALD)I50 nm IZBWTHREFKNEEZHT S InGaN F/ 27 KA /FR LR 217
-7,

clHiY 7 7 A 7 HAM EHVPE-GaN 7 > 7 L— h RIZF /77 L — |k SAG iE% A
T RF-MBE [ZT Si F—7 n-GaN 7/ 27 A%k SE72DOHIT InGaN 3L 7 (G
AR &H72, n-GaN RRERIREZ 1110, 1130, 1140 °C E AL S TREZITo 720>
VOB SEM XV, 1110 °C Tk =7 AR o 723 @la Shza3, 1130 °C
TIHIRELZ EF72Z L1k b, Ga i EAKE <72V 27 AROBEEERE S IH S
EEZEZ DI, 1140 °C TIEX Ga B EN LV R&ELS hoTeled /¥ 7 —FE~DaF
ORI S, BRE SR S 7,

RIZ n-GaN % 1130 °C Tl S0 b5 InGaN DOLEFH % 2, 5, 10 min & &L &
HTHREZIT>72, a=160 nm, D=150 nm (Z35(F HIZZiR PL A2 hL XY | 2 min T
I E— 7 W EITFAMEETH D)3, Smin, 10min TIHAREGEBICBWTE— 7 EENE
BINT, THUIRERMAZIEXL7-2 L T InGaN O a7 ¥ = Uiz 5 2 7
WA ENTZT-OTHDHEEZ LN,

IREFES (620nm) InGaN % J}/ =25 A LED

T 3T NFTEEL 100 nm OFERAS G Ty BB E O 2 KRR L0 #E
nt%%%ﬁ%r#‘MhNimkcm®ﬁmw%WE¢é & T, AR A TR
DEHNDD, In RO REWEREHEIK CHLDEMETT 5, ZET, EQE:
2.1%DFR M LED ZFEH L=, L L. InGaN NC OHHE STEM %% 1.5 &, AlGaN
EBL J& Ei S R34 U TR0 | pn AR EICKIEAREAEL, p-GaN 7 T v K
JENTMg R—7"8 X0 L, ZO0AIEa 7 AT IR RS, T HITEREAZSE

OHALDFEK % 5 2 55, Mg OIBE R—E > ZIC Lo TERIND Z ENMBLILTH
%o ARFGETIL, Mg D R—7 B&2BE/D SE72n 5 LED ik 2 ER L, EfEAZIER L
UEET R REED T,

GaN Jfx Bz, Ti~ 2 7 @REE 2 VT, InGaN/AIN/AIGaN MQW (5 ~77) ¥
YtJE % H 795 pn #:45 NC LED f5fm 2 Ef L7-, p-GaN Ti%, Mg R—E > 7 E&ZHEK
FECHT LT, ~12 EHIT~1/4 [T SETHREEIT-o72, Z0OF 7 a7 hfERkRD =
T AEZ MR CHD . 2T A b v FICEE 60.5 um O ITO HWHEM A A L. LED
BtE 2R L7z, ZHAD/NE 725 L (x4 THIE L2 AT ML iy ik
620 nm |27 # b= v 7 fERZHRITER T B8 IR E— 7 MBI S iz, B EL R
MLV, 2B BV EEITR 235V Tho T2,

F )T U7 r— MERBEELZ AW AINSIIID)ER E~OFREREK InGaN/GaN 7
J aZ L&

InGaN/GaN F/ =5 A TCl3, BEEN. 7 4 V& U o 73RBS, TR
RO BB OTEVEE InGaN ~DARM I S 4v, LRkt z =4, /a7
DRRFERIC St e Vs 2 & T Zii CRIEfER T/ =7 A LED #fanz{ED >
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S B IC HALA~D 7V v TF v TR T 4 v 7 RN LT o T v A 7 B LED
~OISHRFEA S D, ABFETIE, AIN HE Ny 7 7 MEHT 5 SR %
MWT, T/ 77— FEBIRERIEIC LY T/ 2T AOBIRE 21T > 72,

EBL $EIZ L5/ 84— =27 ICP RIA =y FEMNE by TH YTt
(X0 JAM L, BERED ORLD =AEAIINOT ) BT = F = R, 91D,
MEE (Migration-Enhanced Epitaxy) 752 &0 AIN % 5 4[], [RIRFHREEIC K- T AlGaN
% 5 MR S, 20 kIC, Sidoped n-GaN 7/ = 7 L% 90 SYRIERAE S 47,
F T T MERRRIEIC LV cZEWa T A by TR S, n-GaN 7
7 v M BIORET A& In #17% InGaN OREZHH L, Mifatkon bicg 515,
WIZ. MEE-AIN/AIGaN /N v 7 7 @ % A3 % n-GaN F / 225 & 12, InGaN /3L 27 5,
8% 15 min BLE S W7, PL R A~ MURIEL Y | JEH L=240 nm |25 T, Ok
B — 27 ¥ 632.4nm. HERIE 50.1 nm O BERARERIE AL PARBHE -, £
e 3T DEHOBIMCED, e —7 EROREMS RSN, ZHu In T4
HEINRIC L DT ) 2T DRKEENA D= R AT L) FHTX 5,

MBE ¥£IZ X 2 K& R % Rt sl iR DB ) F RIS

(AlGaix)203 IRfnIE. R RT —F A ZERAMELE LTI TH L, TF.
AT BAEIET A AHEMT)IZ WG S 4L, 7€k D Ga,0s MOSFET LV & =\ \iE B A
ZR LTS, &5, B B-Gay03s MOSFET (23w 7 XU T J& & L T(ALGa1«):203 &
WA D LT, EEREENR ETD 2 ERRE SR TVS, ThETHAIX, 5+
BT B X % —(MBE)EIZ K 5 0-ALOs, B-Gax03, c-InyOs il & B )RR L. =D
PR R A N = XA 8w WE Lz, ARl AV 2 (05)& Hv = MBE 1£IC X 5 (ALGa.
203 AT DU TR 2T 2 O VRE L T2,

7 MBE {£IZ £ 5 (AlGaix)203 £ RS RITAFAET D 4 AFE X, 1T (111 = Al, Ga),
IO, 1L,0, O; ® 7 FEETH D, D OH AT L 0 BE-SIF BV 5 G O A EER
X, BT AWM EP) EIFR TR IND, FEMHOIEEIZT, 6 RHEHATHELN
TEABBEAER X T A =2 &, EHREEET L CRDIZ, REERE, I e
T EPY (= Py + Pga))), Os B3 FE(PR,) TE E DR N T, AU AFEDOP; 43K
B, (AlGaix)20s IR T OB x ZH M Lz, VI EE T RERIO MG E X
VI/II = 3P, /Py , ILIRIECEHT 692 AL B BEE S ELITR, = PRy /Pl & L TH %
E# LTz,

ACRIREE 620 °C, 620 °C, PP, =3.25x107 Torr,, [EFHARAL x = 0.2 (2 E L72RF VI
FATARAE LT T AT DA 53 1F L 36 K ONEFHARAL x=0.2 D(Alp2Gaos)03 iR I M EE 72
SHABREALR o Z27RT, VUL HeAS 1.5 BLE(O-rich fLE) DA, N RE 8 2 &t AFED
Al Ay VI IEF N E < AR x=0.2 & SARRLAR "R, = 0.2 DX T 5, Zh
L S D M EEEHIIZIERRICER S D Z L2815, —J, VI Hps
1.5 LU F (metal-rich &) D5A . VUL FLOJANZ O T RE IR & & Te 7 AFED P45y
JEITH L. GayO(g) D iy FEA i b mvMEA R L7z, S HIT, KUHAMR, OfEIX
VI EE D RN 35 Z &b ANZERIC L < B A E 5 23, Ga ld GaxO(g)
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SEHED By 7 AN MEE RO A YT A(c-Inn03) 1B L E 3.4 eV
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'ADVANCED ELECTRICAL AND ELECTRONICS ENGINEERING 2
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HIFRIZ IO L, A EME 2 md 5 TRE LT,

IHEREAIE P 7928 - #% 1. ENGINEERING AND APPLIED SCIENCES LAB. 1]

HREANER TARHC R T 2T R TOFMYB O L 2 5 S S RBL 0~k
HEEBIT, TN O OFECHEERR R, AN, BRI BTk KOREHEIC
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BHEAFT—F) THY, ZHICHET D EMOEELFER - mHE 2@ L T, EB2cB0Ts
- BT AR BB S5 N TE T, 8510, AR EBRIERE O TR
LR — MEREHTICOW T HIES ST Z ENTE -,

MEEREAIEBE T 52 526% - 175 2. ENGINEERING AND APPLIED SCIENCES LAB. 2|
FERERNEPE LN 2 FERMIEIRE « BiEZ iR L L, b OEAKRFEL, JEE -
AT LOWRITIE, T — & OFHAIR LW IEIZ DWW TEBROIEE - 32 2 B L T3
EAIZFEET L2 LIk NI 0 ERFIEICEAT L 2 & Lh#E (ERLUR
— 8 {ERRE D O EE BRI E Uiz, Y L2 EREREITZREIR TH D . 2B 55
A7 A R - HE 2B L CTERSED 2 ENTE R, 61T, RN FERREEE Ol
WHREBROEIY LD, F—AMEETOEEIHEL EDO~Y X —U A MESPFER
LR—FDOEXHEHICHOTSEDLZLENTE,

[ZRZEWFZE 1), T ARZERISE 11

WFEE DI BHENLFEHOE TN L > TT —~ 2R L, WFFeiEEs2 %ML, 14
M, KON TR OMBEIZ X VIFREEZZATL, ETRIFFEERLE L TEL
O CHER LT o710, 2024 FFE DGR UERIX, 1/ ATV NV VI T7 4%
Wz Si(100) i ~D T/ 27 Ak TEE MQW IR L)/ 7 o7 L — R R
REIEC K DT 2T AR ). TREHE InGaN 2 ) / 227 2 LED 3R UGE~DELY
MLZ | TR Z A B BHT DWW TORIEROET /S RSN 181 7o R & S L7z,

MEHE PRt GOUR LR LM, FEFERHE)

Oy TRLEIEIC IS  GHRALZIE, Wtk - ROSOBFETB L U CEEMEAZ L T 5, A
BT Y2 b7 g o= HRERALCKE R EO' b FO BRI & LT, /o FiuE
LD IR 78 Uiz, 1ZCUDITMIBERECSCAL MER L RERBPO RIS AER L, £
D, D FEEEOEARTH DN~ N — T3 v 7 EZFE LI, 2RO EEE 2
T FHGERE Y 7 N 77 & W e 21T SRR B~ OB 2RO 72,
[E/h7 A b b L IFREEER R EAT0 AND Z L TRl AE0BRREL®mO D LREY
L7,

7. HEWRRLUSNOIEE) CENEITFANOER, FHRRLEZRAL T &N, 7 F AUELAFE
DI —F L T T N—T 7 ETCOFmBLEHRET,)
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1. EGEHLXF—TU— R (BOARGPD L ICHBLERDOF—T — RETALTIEEN,)
RSO T ) T s U—F S LRI T S AR AL TRBY, &ETERT
NA ARV A 7 0l « ORI COISHEMAZ B L CWET, FrlZ, Ag OREIHE
LA L0, RF IS Z2Ffo=a—a®L 7 4 v 7 AE Y, FINER
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R O 5 g i L S G
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EY, YA 7T NA R, FRINERSCF:
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OF—~ : RFEZHW - =a—aFLT 4 v T TN A

(=)

HEMET I VT X LT 7EAAEY (CBRAM), tHZE{LAEY (PRAM) 72 & DA
BEREATVZHW =T a7 a2 7 2 0 2N, RN OB O B/ & Rk
FTAHAZ2—BELT 4 ITTNRA R, JHF—NR—aL Pa—F 4 ZTOHNWEL LT
RELZEED TS, E, EENTIE, RmERE (F—~Ir, 7EFraly,
GABA), ZFKROHIE - G2 A4 I 7, Y774 XL o728 3 DRFIFHRIC X
S THREHIIREMEDOEFN B Z b T\ D, 208 3 DR T L D87 EHEME ik
AERLEN BRI M 1 CAMFSE CTiX RF ICE B L, RF AJ) ARk A wEEZe Ag-Ge-Sb-Te ~
—A® CBRAM %%, 1ER, FHliZ1T-> T\ 5. 54 1Z CBRAM OF:ED RF O A
BRI G L CERSND ZEaFEiE LT, A% =2 —uENLT 4w I TNNA AL LT
DFFPEZ Gl LT <.

OF —~ : [Ag OEEIH AT LI £ OB )

(=)

ENRIBTH D Ag 3= 7 F A FIS@EEIZ LT 2 B a R L7 Bl is -
fEsafHZER L TV D, BIZIX AR R AERBIOIF & A E7RWE T AgTe DFERUTEL) L
To. AHEEITREIR U IEROIEFERREM 2 FR L, Eo X5 RiERMEA LD LDk
S THEBLT 2 0 RBANTHT~, BOEEHAR & 0@ W2 HfEIC Lz, 5%, AFEFERIREE
2 ~— A2, BOPFERREE TIIERL T & W EZ A L T <.

OF =~ THEERBGHIIN T2 BRl L 7287 180 L2353 1 OB )
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—HIRIFICBWTRWE LR Lz, 4%, MEREm R & MBERRE 21T L T T <.

3. 2024 FEEDMFIEERE Gacsss, ¥oRELHOERE) 2 M [ LB KFHEHENRIERT — ¥
NR=Z I TFRALTLEEN, T2 T, ERRNEZ XEELIIHEFESTRALTIEEN,)

O RF WFEINNC 5 CBRAM SHEAH A B S = L— a I X D HHR L. 55k
LIHOERE S RF KT L0 HR SN ERILERISOEM TH 5 2 L 2W 57T L.

O JETHIER % EBL L, Ag-Te [0 B ILBUTAHE O R B 2T 72 MR AR & 1272 5
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GERARR) 2R D d=20pum 775 76pum (TR T 52 LTz, ZAUC KRl — 3 &4
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W) D ERRE TH DR MAN=29 Z157-.

O BT HRMERE T L2 ORIV TS, BUKE#EEEZ M, SOI Atz vz
[F] — BN TAO DRI JEIT RAFF OV 7 W RAEORE TR LT,

O  CdZnTe & A\ oA~ —Ta BSOS AR I ITHEAT A RSB I E D FEE,
WIS C, Bix 72 L% 95 Feasibility study 21772, S FEIIAX Y —T7 = 2%
T2 BB 1A S R RS E D FERIRFFEIC L0 L —F — I T2 LD SiTAT A& O k%
DTz,

O I ER~OEFE VAT GRIN (GRaded INdex) Lo A7 L ADIERZEDT-. 54
IV AR OREITHE L2 EAE Imm OV YR AL X (L RRES £ 140 pm,
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