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PVSEC-30 & GPVC 2020 Program at a Glance
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T1: Crystalline and thin film silicon PV (c

T2: Chalcogenide thin film PV

Technical Area

T3: Compound semiconductor, concentrator and space PV

Té: Organic and dye-sensitized solar cells (0SC)

T5: Perovskite solar cells (PRV)



*This program is subject to change.
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solar fuels and novel applications

Té: Advanced concepts and new emerging materials for future PV & PV energy storage

T7: Weather and grid connection performance, reliability and standardization

T8: Systems including BOS components and integrations

T9: PV deployment: Industry, market, policy and financing
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Ocean View Nov. 8 (Sun) Welcome Reception
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Conference Overview

Title The 30" International Photovoltaic Science and Engineering Conference (PVSEC-30) &
Global Photovoltaic Conference 2020 (GPVC 2020)

Date November 8 (Sun) — 13 (Fri), 2020

Venue ICCJBJU, Jeju, Republic of Korea

Hosted by Korea Photovoltaic Society (KPVS)

Supportedby  Jeju Special Self-Governing Province
Organizedby  PVSEC-30 & GPVC 2020 Organizing Committee

Co-organized by + Graduate School of Integrated Energy-Al, Jeonbuk National Univ.
+ Hydrogen Education & Research Consortium, Yeungnam Univ.
* GIST Research Institute for Solar and Sustainable Energies
+ Clean Energy Priority Research Center, Yeungnam Univ.
+ Korea Research Institute of Chemical Technology (KRICT)
+ Photovoltaics Laboratory, Korea Institute of Energy Research (KIER)
+ College of Information and Communication Engineering, Sungkyunkwan Univ.
+ KU-KIST Graduate School of Energy and Environment (GREEN SCHOOL)
* Research Center for Photoenergy Harvesting & Conversion Technology, Dongguk Univ.
+ Yeungnam University Institute of Solar Energy Research
+ Optoelectronics Convergence Research Center at Chonnam National Univ.
* Research Institute for Clean Energy (RICE), Sungkyunkwan Univ.

Web-site www.pvsec-30.com
Operation On-site & On-line (Hybrid)

World's Top 3 Photovoltaic Energy Conferences

Established in 1984, International Photovoltaic Conference
based on Asia-Pacific (the Annual Circle)

+ PVSEC (Asia-Pacific)
* |IEEE PVSC (North America)
+ EU PVSEC (Europe)
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Korea Photovoltaic Society - L
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Graduate School of Integrated Hydrogen Education & Research GIST Research Institute for
Energy-Al, Jeonbuk National Univ. Consortium, Yeungnam Univ. Solar and Sustainable Energies
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Yeungnam URIVTSItY  yaungaam University KORER INSTITUTE OF ENERGY RESEARCH

Korea Research Insitute of Chemical Technology

Clean Energy Priority Research Korea Research Institute of Photovoltaics Laboratory,
Center, Yeungnam Univ. Chemical Technology (KRICT) Korea Institute of Energy Research (KIER)

. B AC oD KU-KIST

R GRADUATE SCHOOL OF ongauk sl aoar Lot
dgdnsESARL necao e KT TS Bon swle aRe e
3 GREEN SCHOOL .. M rgy Harvesting and Conversion Technology
College of Information and KU-KIST Graduate School of Research Center for Photoenergy
Communication Engineering, Energy and Environment Harvesting & Conversion
Sungkyunkwan Univ. (GREEN SCHOOL) Technology, Dongguk Univ.

D ‘eungnam University m‘c& 3%2 ’E}’SJOHL‘IXIICT‘E-?—_’.:

= /nstitute of Solar Energy Research

;g%%i’g‘é?ﬁ ”x»sgu,f Research Institute for Clean Energy
Clean Energy Priority Research Center, Optoelectronics Convergence Research Institute for Clean Energy
Yeungnam Univ. Research Center at Chonnam (RICE), Sungkyunkwan Univ.
National Univ.




Sponsors for PVSEC-30 & GPVC 2020
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Exhibition at PVSEC-30 & GPVC 2020

e Date : November 9(Mon) - 12(Thu), 2020

*Time : 09:00 - 18:00
¢ Place : Exhibition Hall (3F), ICC JEJU

Booth no.

Name

ONTEST

SNM

McScience Inc.

SJINNO TECH

STECO Co,, Ltd.

JEONNAM TECHNOPARK

TNE Tech Co. Ltd

Enterprise
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POWERCONS

Core-Facility Center of
Photochemistry and Nanomaterials

Korea Aviation Light Co, Ltd.

Booth no.

Name

Graduate School of Integrated
Energy-Al, Jeonbuk National Univ.

University

Hydrogen Education & Research
Consortium, Yeungnam Univ.

Business
Group

Clean Energy Priority Research Center,
Yeungnam Univ.

&Research
Institute

Graduate School of Energy and
Environment(KU-KIST GREEN SCHOOL)

Research Institute for Clean Energy
(RICE), Sungkyunkwan Univ.

KOREA ENERGY AGENCY
New & Renewable Energy Center

Public
Corporation

K-water

Jeju Special Self-Governing Province

Partners of PVSEC-30 & GPVC 2020
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-
Asian Photovoltaic Industry Association

Asian Photovoltaic Industry
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Message from General Chair

On behalf of the organizing committee, it is my great honor and pleasure to invite
you to the 30" International Photovoltaic Science and Engineering Conference
(PVSEC-30) & Global Photovoltaic Conference 2020 (GPVC 2020). The PVSEC-30 &
GPVC 2020 is organized and hosted by the Korea Photovoltaic Society, which will
be held at the International Convention Center Jeju (ICC JEJU) in Jeju, Korea from
November 8 (Sun) to 13 (Fri), 2020.

Jejuisland is a UNESCO World Natural Heritage site and announced as one of the winners of the 'New 7
Wonders of Nature.' Not only does the island offer world-class conference facilities, but it also offers a
variety of natural and cultural attractions.

This is the fourth time that Korea has been given the privilege to host this prestigious event since it
organized the PVSEC-12in 2001 in Jeju. At PVSEC-30 & GPVC 2020, a large number of eminent experts and
delegates will share their valuable academic researches, remarkable achievements, and most recent
findings. The PVSEC-30 & GPVC 2020 scientific program will propose high-quality scientific sessions that
will provide deeper knowledge and new perspectives on the field of the photovoltaics. The PVSEC-30 &
GPVC 2020 will also provide platforms for PV industry forum, PV value-chain company exhibitions, and PV

related international body workshops.

The Organizing Committee has devoted its utmost efforts to prepare the most meaningful and enjoyable
online/offline hybrid conference even during the period of COVID-19 pandemic, and | strongly believe
that PVSEC-30 & GPVC 2020 will be a memorable international gathering and bring together hundreds of
professionals, scientists, and trainees to discuss the latest advances of photovoltaic science and
technology. | look forward to welcoming you all at PVSEC-30 & GPVC 2020 in Jeju, Koreal

Sincerely yours,

Prof. Chinho Park
General Chair of PVSEC-30 & GPVC 2020

Qe
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Message from KPVS President

I'am honored to serve as a part the 30th International Photovoltaic Science and
Engineering Conference (PVSEC-30) & Global Photovoltaic Conference 2020
(GPVC 2020) which will be held in Jeju, Korea from November 8" to 13" 2020.
Because of COVID-19 pandemic situation all over the world, we offers PVSEC-30 &

& Y | GPVC 2020 participation option for on-site and on-line presentation for global
‘? ‘ participants.
All participants are very much welcomed to this informative conference which covers various kind of
issues concerning solar power generation. Specifically, solar cell materials, fabrication processes,
photovoltaic modules, peripheral devices, photovoltaic systems as well as measures for solar power
related policies.

PVSEC has been an important platform for researchers, professionals, PV industries and students around
the world in exchanging their latest research results and ideas. Technical programs including oral and
poster sessions would provide the newest topics in our field to participants during the six-day conference.
| am most certain that PVSEC-30 & GPVC 2020 will be a forum to share up-to-date technology around the
globe.

Furthermore, the PVSEC-30 & GPVC 2020 will take place in Jeju where you can enjoy the wonders of nature
and Korean cultural heritages. Jeju is one of the most popular and trendy tourist spots in Asia and you will
surely find this island attractive. | hope you to take part in both onsite and offsite presentation of the
conference to broaden your horizon. We warmly welcome you to PVSEC-30 & GPVC 2020. Thank you for
your continuing interest and support, and we look forward to seeing you in PVSEC-30 & GPVC 2020, Jeju!

Thank you.

President of KPVS, Junsin Yi

Prof. Junshin Yi
President of Korea Photovoltaic Society(KPVS)

«10
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Message from Technical Program Chair

| am so pleased to welcome all participants including plenary and invited
speakers to the PVSEC-30 & GPVC 2020. On behalf of the technical program
committee, | would like to express my sincere thanks for your interests and
contribution to this great international PV conference.

This is the fifth time that Republic of Korea has hosted this prestigious event, after
the PVSEC-25in 2015 in Busan. This conference will be used as a good opportunity

to showcase various new and renewable projects, including the solar energy business in Jeju.

In this PVSEC-30 & GPVC 2020, about 900 excellent papers from 15 countries were submitted to 9 different
topical areas. As a result, a large number of eminent experts and delegates will share their valuable
academic researches, remarkable achievements and the most recent findings in the field of photovoltaic
industry.

Also, we are convinced that the attendees would greatly enjoy the program which offers the latest
scientific findings and industrial progress on PV.

You would also be interested in special events such as Korea-Germany Collaboration workshop,
Asia-Pacific Kesterite workshop, Industry Forum on Photovoltaics and eco-technical tour.

We hope that this conference would be truly meaningful and fruitful chances for all participants to share
their ideas and to obtain new insights on future PV technologies, and to make good friends from all over
the world.

| am also looking forward to meeting you soon in JEJU!

Sincerely yours,

othern (e

Prof. Kwanghee Lee
Technical Program Chair of PVSEC-30 & GPVC 2020

17 e
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Organizing Committee of PVSEC-30 & GPVC 2020

General Chair
Honorary Chair
Conference Secretary
Technical Program
Chair
Co-Chair
Award
Chair
Co-Chair
Co-Chair
Exhibition
Chair
Co-Chair
Co-Chair
Fundraising
Chair
Co-Chair

Conference Coordination

Chair

Co-Chair

Co-Chair
Publication

Chair

Co-Chair

Co-Chair
Publicity

Chair

Co-Chair

Co-Chair

Chinho Park (Yeungnam University)
Junsin Yi (Sungkyunkwan University)

Woo Kyoung Kim (Yeungnam University)

Kwanghee Lee (Gwangju Institute of Science and Technology (GIST))
Min Jae Ko (Hanyang University)

Jeha Kim (Cheongju University)
Eun-Chel Cho (Sungkyunkwan University)
Won Suk Shin (Korea Research Institute of Chemical Technology (KRICT))

Hae-Seok Lee (Korea University)
Deug Young Jeong (Green Energy Institute)
Jihye Gwak (Korea Institute of Energy Research (KIER))

Jae Ho Yun (Korea Institute of Energy Research (KIER))
Dongseop Kim (Shinsung E&G)

Chang-Sik Son (Silla University)
Jihun Oh (Korea Advanced Institute of Science and Technology (KAIST))

Jaeyeong Heo (Chonnam National University)

Jae-Joon Lee (Dongguk University)
Doo-Hyun Ko (Kyung Hee University)
Yoonmook Kang (Korea University)

Jin Hyeok Kim (Chonnam National University)

Dongwook Kim (Ewha Womans University)
Jung-Yong Lee (Korea Advanced Institute of Science and Technology (KAIST))

1D e



Treasure
Chair
Co-Chair
Co-Chair
Social Program
Chair
Co-Chair
Co-Chair
Tutorial
Chair
Co-Chair
Co-Chair
PV Industry Forum
Chair
Co-Chair
PVSEC Special Forum
Chair
Co-Chair
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o @ KPVS

Yongseok Jun (Korea University)
William Jo (Ewha Womans University)

Donghwan Wang (Chung-Ang University)

Jae Hak Jung (Yeungnam University)
Kwang-Sup Lee (Hannam University)
Jae Hyun Kim (Daegu Gyeongbuk Institute of Science & Technology (DGIST))

Nam-Gyu Park (Sungkyunkwan University)
Byungha Shin (Korea Advanced Institute of Science and Technology (KAIST))

Hyunsuk Chung (Sungkyunkwan University)

Seung Yeop Myong (Korea Institute of Energy Technology Evaluation and Planing)
Myunghun Shin (Korea Aerospace University)

Jae Chun Song (Sungkyunkwan University)
Gaétan Masson (Becquerel Institute & Operating Agent at IEA-PVPS Task 1)

* 13
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Technical Program Committee of PVSEC-30 & GPVC 2020

PVSEC-30 & GPVC 2020 Technical Program Committee

Technical Program
Chair Kwanghee Lee (Gwangju Institute of Science and Technology (GIST))
Co-Chair Min Jae Ko (Hanyang University)

T1. Crystalline and thin film silicon PV
Chair Hae-Seok Lee (Korea University)
Co-Chair Noritaka Usami (Nagoya University)
N.J. Ekins-Daukes (University of New South Wales)
Committee Jun-Sik Cho (Korea Institute of Energy Research (KIER))
Jeong Eui Hong (Hanwha Q CELLS)

Hwa Nyeon Kim (LG Electronics)

T2. Chalcogenide thin film PV

Chair Jihye Gwak (Korea Institute of Energy Research (KIER))
Co-Chairs Ayodhya N. Tiwari (Empa - Swiss Federal Laboratories for Material Science
and Technology)

Hitoshi Tampo (National Institute of Advanced Industrial Science and Technology)
William Shafarman (University of Delaware)

Yi Zhang (Nankai University)

T3. Compound semiconductor, concentrator and space PV

Chair Ho Kwan Kang (Korea Advanced Nano-Fab Center)
Co-Chair Masakazu Sugiyama (University of Tokyo)

Jae-Hyung Jang (Gwangju Institute of Science and Technology (GIST))
Committee Sang Hyun Jung (Korea Advanced Nano-Fab Center)

Kwang Seong Choi (Electronics and Telecommunications Research Institute)

Yong-hyung Kim (Korea Photonics Technology Institute)

14
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T4. Organic and dye-sensitized solar cells

Chair
Co-Chair

Committee

T5. Perovskite solar cells
Chair
Co-Chair

Committee

Youngu Lee (Daegu Gyeongbuk Institute of Science & Technology (DGIST))
Wei You (The University of North Carolina at Chapel Hill)

Tae-Hyuk Kwon (Ulsan National Institute of Science and Technology)
Jung-Yong Lee (Korea Advanced Institute of Science and Technology)
Sang Kyu Lee (Korea Research Institute of Chemical Technology (KRICT))

Bong Soo Kim (Ulsan National Institute of Science and Technology)

Sang Hyuk Im (Korea University)

Kai Zhu (National Renewable Energy Laboratory)

Jangwon Seo (Korea Research Institute of Chemical Technology (KRICT))
Hyunsuk Chung (Sungkyunkwan University)

Jun Hong Noh (Korea University)

Donghwan Wang (Chung-Ang University)

Kyung Soo Kim (Korea Institute of Energy Research (KIER))

T6. Advanced concepts and new emerging materials & PV energy storage, solar fuels and novel

applications

Chair

Co-Chair

Committee

Jae Hyun Kim (Daegu Gyeongbuk Institute of Science & Technology (DGIST))
Hyung Koun Cho (Sungkyunkwan University)

Christian Hagendorf (Fraunhofer)

Yoshitaro Nose (Kyoto University)

Baoquan Sun (Suzhou University)

Kazunari Domen (University of Tokyo)

Ho Won Jang (Seoul National University)

Jong Hyeok Park (Yonsei University)

Yun Jeong Hwang (Korea Institute of Science and Technology (KAIST))

e 15
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T7. Weather and grid connection performance, reliability and standardization

Chair
Co-Chair

Jae Hak Jung (Yeungnam University)
Soo-Young Oh (Yeungnam University)

Kyung Soo Kim (Korea Institute of Energy Research (KIER))

T8. Systems including BOS components and integrations

Chair

Co-Chair

Nochang Park (Korea Electronics Technology Institute)

Suk Whan Ko (Korea Institute of Energy Research (KIER))

Yuzuru Ueda (University of Tokyo)

Kyungsoo Lee (Korea Polytechnic University)

Masakuzu Ito (Fukui University)

Hyung-Jun Song (Seoul National University of Science and Technology)
Jose Bilbao (University of New South Wales)

Angele Reinders (University of Twente)

T9. PV deployment: Industry, market, policy and financing

Chair
Co-Chair

Eun-Chel Cho (Sungkyunkwan University)

|zumi KAIZUKA (RTS Corporation)

Sunghoon Kim (Korea Energy Agency)

Jaechun Song (Sungkyunkwan University)

Arnulf Jager-Waldau (Joint Reserach Center, EC)
Richard Corkish (University of New South Wales)
Wang Sicheng (China Renewable Energy Society)

16



National Advisory Committee of PVSEC-30 & GPVC 2020

Chair

Members

Jinsoo Song (Silla University)

Se Wang Yoon (Korea Photovoltaic Society (KPVS))

Sang-Jin Moon (Korea Research Institute of Chemical Technology (KRICT))
DongHwan Kim (Korea University)

0O-Bong Yang (Jeonbuk National University)

Suk Ki Min (Korea Institute of Science and Technology (KIST))

Byun Tae Ahn (Korea Advanced Institute of Science and Technology (KAIST))

International Advisory Committee of PVSEC-30 & GPVC 2020

Chair
Vice-chair

Members

Makoto Konagai (Tokyo City University)

Ying Zhao (Nankai University)

Shigeru Niki (New Energy and Industrial Technology Development Organization (NEDO)
Donghwan Kim (Korea University)

Yuwen Zhao (Beijing Solar Energy Research Institute)

AXK. Barua (Indian Association for the Cultivation of Science)

Masayoshi Umeno (Chubu University)

Choong Hyun Chung (Yonsei University)

Nicholas Ekins—Daukes (University of New South Wales)

Martin A . Green (University of New South Wales)

Jozef Poortmans (IMEC)

Lyu Fang (Solar PV Committee of China Renewable Energy Society)

Zhengxin Liu (Shanghai Institute of Microsystem and Information Technology)
Zuming Liu (Solar Energy Research Institute Yunnan Normal University)

Deren Yang (Zhejiang University)

17
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Members

Andreas Bett (Fraunhofer ISE)

Peter Helm (Director WIP)

J.H. Werner (Universitat Stuttgart)

Chandan Banerjee (National Institute of Solar Energy)

Swati Ray (Energy Research Unit, Indian Association for the Cultivation of Science)
Wilson Wenas (INDONESIA SOLAR GLOBAL)

Heinz Ossenbrink (European Commission, Joint Research Center)
Osamu Ikki (RTS Corporation)

Kosuke Kurokawa (Japan Council for Renewable Energy)
Katsumi Kushiya (Showa Shell Sekiyu KK.)

Yoshio Ohshita (Toyota Technological Institute)

Hiroshi Segawa (University of Tokyo)

Makoto Tanaka (PVTEC)

Yuzuru Ueda (Tokyo University of Science)

Takahiro Wada (Ryukoku University)

Akira Yamada (Tokyo Institute of Technology)

Masafumi Yamaguchi (Toyota Technological Institute)

Byung Tae Ahn (Korea Advanced Institute of Science and Technology (KAIST))
Jinsoo Song (Silla University)

Junsin Yi (Sungkyunkwan University)

Sewang Yoon (Korea Photovoltaic Society (KPVS))

Amin Nowshad (Universiti Tenaga Nasional (The National Energy University))
Yasuhiro Matsumoto (IPN)

Carla Signorini (Head of the Solar Generators Section, ESTEC)
Miro Zeman (Delft University of Technology)

Armin Gerhard Aberle (SERIS, National University of Singapore)
Marko Topic (University of Ljubljana)

Huey-Liang Hwang (Tsing Hua University)

Chung-Wen Lan (National Taiwan University)

Chuang-Chuang Tsai (National Chiao Tung University)

Dusit Kruangam (Thai Solar Future)

Somsak Panyakeow (Chulalongkorn University)

Kobsak Sriprapha (NECTEC)

Alex Freundlich (University of Houston)

Larry L. Kazmerski

Ajeet Rohatgi (Georgia Institute of Technology)

William N. Shafarman (IEC, University of Delaware)
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PVSEC Award

The PVSEC Award is presented for outstanding contributions to the development of photovoltaic science
and technology.

The PVSEC Award 2020 is presented to

Prof. Byung Tae Ahn
Korea Advanced Institute of Science and Technology (KAIST)

Prof. Ahn is one of the pioneers in Korea PV history. He conducted Si solar cell research form 1979 to 1982 while
he was a research engineer at ETRI. After joining KAIST in 1992, he initiated research on CIGS thin-film solar cells.
He is one of the Korean PV specialists who devoted himself to promote the Scientific level of Korean PV research.
He achieved above 18% cell efficiency in 2006 and the film technology was transferred to a Korean company (LG
Micron). With the company's participation, the research activity in CIGS thin film was exploded. It was an
important moment to Korean PV Society because the population of PV researchers was also greatly increased.
This is his big contribution to boost Korean PV Society.

He served as an International Advisory Committee (IAC) member of PVSEC from 2004 to 2020. He served as the
General Secretary in PVSEC-12, the Program Committee Chair in PYSEC-19, and the Organizing General Chair in
PVSEC-25. With this long time service to PVSEC, he helped to raise a big seed money for PV Society foundation
and for sound operation of the newborn KPVS. This is his second big contribution to boost Korean PV Society.
He spent a lot of time to launch and keep the pace of CPVR publication in eary four years. With hid effort, the CPVR
is in good track. This is his third big contribution to boot Korean PV Society. He invited Dr. Sang Jin Moon who
led the OPV community as a candidate of 3rd KPVS president ship in order to unify the independent OPV
community. It is also one of his achievements the KPVS Society.

He supported more than 10 members to keep continue their research through an ERC program “High-efficiency
Thin-Film Solar Cells” from KRF. Some of the members became now key members in PV Society.
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PVSEC Award

The PVSEC Award is presented for outstanding contributions to the development of photovoltaic science
and technology.

The PVSEC Award 2020 is presented to

Dr. Sewang Yoon
Korea Photovoltaic Society (KPVS)

Dr. Yoon has been contributing to the CPV Photovoltaics field beginning with his silicon CPV solar cell R&D
work which he started in 1981 for SANDIA National Laboratory, in USA. He reported a successful
development of 20% efficient silicon CPV solar cell under 100X concentration of sun light in 1984.

He continued R&D of silicon CPV solar cell utilizing silicon Back Junction cell (BJC) structure for high
concentration application. At that time, Dr. Yoon thought Interdigitated Back Junction Cell (1BC) could be
a good candidate for HCPV application.

Starting in March 1989, after one year of preparation for setting up a IBC cell manufacturing foundry in
Silicon Valley, he started working on silicon IBC 250X HCPV system development and commercialization
by co-founding Amonix in Torrance CA USA together with Dr. Vahan Garboushian.

He started a whole new career in bio-pharmaceutical and functional food area at TS corporation until his
retirement in 2014. He successfully developed Erythropoietin and obtained KFDA permit as red blood cell
replenishing bio similar drug for end stage renal disease (ESRD) patients.

As a second TS project, in June 2007, Dr. Yoon opened a new TS Solar Cell fab on the Central R&D center
ground after one year of preparation for building a clean room and setting up equipment for a silicon solar
cell processing line for silicon solar cell R&D and potentially future clean energy business. There was a
considerable amount of cooperative R&D with other institutions such as Korea University (2 Ph.D. Theses)
and Seoul National University (one Ph.D. Thesis).

Dr. Yoon was a founding team member of the GPVC annual conference series starting with GPVC11 in
2011, which grew to be GPVC20, currently being held together with PYSEC30 in Jeju. Also, Dr. Yoon was
a founding member of Korean Photovoltaic Society (KPVS) established in 2012. He served as President of
KPVS in 2015 for one year, after serving as vice president in prior 3 years.
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PVSEC Special Award

The PVSEC Special Award is presented to outstanding contributions for technology development and the
promotion of photovoltaic solar energy conversion.

The PVSEC Special Award 2020 is presented to

Dr. Hwa Nyeon Kim
LG Electronics

Research Fellow Dr. Hwa Nyeon Kim is working at the Central Rsearch Center at LG Electronics, and was
awarded Intersolar award and the Silver Prize of Korea Technology Awards for the “n-type high-power
solar cell module” at the 2013. He was conducting research and development of silicon heterojunction,
and succeeded in for the first time commercializing n-type TOPCon solar cells in the world in 2016,
contributing to the worldwide spreading of high-efficiency silicon solar cells. Research Fellow Dr. Hwa
Nyeon Kim is contributing to R&D and commercialization of products as a director of the Korea Solar
Industry Association, vice-chairman of the Silicon Solar Cell Division Committee of the Korean
Photovoltaic Society, and vice-chairman of the Korea Building Integrated Photovoltaic Association.
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PVSEC Special Award

The PVSEC Special Award is presented to outstanding contributions for technology development and the
promotion of photovoltaic solar energy conversion.

The PVSEC Special Award 2020 is presented to

|
: Dr. Daniel JW Jeong
s Hanwha Solution Korea; Hanwha Q Cells GmbH, Germany

Dr. Jeong has contributed all his efforts to make a better solar PV technology and industry for more than
17 years, at both Hanwha and LG Electronics, especially as a global CTO of Hanwha Q-cells he made a
leading role for the development of the advanced PERC technology with the higher record module
efficiency and further the successful transfer of the technology to the commercial production of GW scale.
The technology includes several implements for the reduction of CTM loss by PID and LID, so that it can
eventually realize more stable and longer performance of solar PV module during the life time. His
outstanding achievements are evidenced with the InterSolar Awards in 2017 and 2018.

As well as his professional contributions, Dr. Jeong has devoted his ideas into the solar PV technology
development program supported by government fund, despite his busy schedule to run around the
worldwide Hanwha operations. His ideas on the higher efficient solar PV technology have been deployed
in the government-supported R&D program for the recent 5 years.
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PVSEC Special Award

The PVSEC Special Award is presented to outstanding contributions for technology development and the
promotion of photovoltaic solar energy conversion.

The PVSEC Special Award 2020 is presented to

Dr. Myung Ick Hwang
Hyundai Energy Solutions

Dr. Hwang joined Hyundai Heavy Industries (now Hyundai Energy Solutions) in 2009, contributing to
improving the efficiency and output of silicon solar cells and modules, reducing costs, developing new
models, and securing industrial competitiveness. In particular, Dr. Hwang carried out R&D and
commercialization of high-efficiency p-type PERC cells and modules, high-reliability-environment-
friendly floating solar modules, and reliability of solar modules (PID, LID, MLT). In 2020, Dr. Hwang is
contributing to secure business competitiveness by mass-production of bifacial PERC solar cells and
modules using large-area M6 wafers.
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PVSEC Special Award

The PVSEC Special Award is presented to outstanding contributions for technology development and the
promotion of photovoltaic solar energy conversion.

The PVSEC Special Award 2020 is presented to

Fraunhofer Institute

| Dr. Ralf B. Wehrspohn

Ralf B. Wehrspohn is a member of the Executive Board of Fraunhofer-Gesellschaft. He leads the board area
Technology Marketing and Business Models. Ralf B. Wehrspohn studied physics at the University of
Oldenburg and received his doctorate at the Ecole Polytechnique in France. He became a professor at the
University of Paderborn. In between he worked in industry at Philips Research in London and habilitated
at the Max Planck Institute for Microstructure Physics in Halle.

From 2006 till 2019 he was head of the Fraunhofer Institute for Microstructure of Materials and Systems
IMWS in Halle.

Ralf B. Wehrspohn's work focuses on nanotechnology and microstructure elucidation and increasingly on
the digitisation of materials. Ralf B. Wehrspohn is the Heinz Maier Leibniz Prize winner of the German
Research Foundation, the winner of the DOW Chemical Science Association Prize and the Innovation
Prize of the Massachusetts Institute of Technology MIT. The Financial Times Deutschland ranked him
among the 101 most innovative minds in Germany in 2004.
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HAMAKAWA Award

The Hamakawa Award is to recognize scientists and engineers who have made outstanding
contributions to developments of new concepts, new materials, and new devices.

The Hamakawa Award 2020 is presented to

52 ‘
; Prof. Hae-Seok Lee
h \ 7\ Korea University / Graduate School of Energy&Environment(KU-KIST Green School)

Since 2003, Dr. Lee has been engaged in the development of high efficient solar cell materials and
devices. From 2003 to 2006, he has been with Toyota Technological Institute, Japan as a research fellow,
where he began to develop the super high efficiency InGaP/InGaAs/Ge multi-junction solar cells and
concentrator system (n~38.9%).

Dr. Lee is currently a professor in the Department of Energy System Engineering and the Graduate School
of Energy & Environment (KU-KIST Green School) at Korea University. He is the director of high-efficiency
silicon solar cell technology research center (SERC), appointed by the Ministry of Knowledge Economy
(MKE), South Korea.

After joining Korea University, he have continued to research on the Si solar cell, such as the contact
formation mechanism, surface passivation, and passivated contact to develop high efficiency Si cells with
efficiencies over 25%. Recently, based on his experience in silicon and thin-film solar cells, he is
developing high efficiency perovskite/silicon tandem solar cells with efficiencies over 30%, and doing the
mechanism studies on the degradation of perovskite solar cells to realize their commercialization.

As regard to his activities in academic societies, Dr. Lee has been a committee member for Korea
Photovoltaic Society (KPVS) for 2012-Present. He was a general vice chairman of GPVC 2013, and Vice
Chairman of technical Program Committee in PVSEC-25&GPVC 2015. In addition, he has been a chair of
section committee “silicon solar cells&module” in KPVS for 2018-Present.
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PVSEC Young Scientist Award

The PVSEC Young Scientist Award is to recognize young scientists and engineers (50 years old or younger)
who have made outstanding research and technological accomplishments, and creativity in the all areas
of photovoltaic science and engineering.

The PVSEC Young Scientist Award 2020 is presented to

Dr. Jihye Gwak
Korea Institute of Energy Research (KIER)

Dr. Gwak has been engaged in thin-film solar cell research and development for many years at the Korea Institute
of Energy Research (KIER), the national leading institution for research and development of Photovoltaics. She
has published SCI(E) papers, and is continuing active R&D activities to contribute to overcoming the PV industry
crisis and issues through industry-academia-research cooperation described above.

Dr. Gwak is currently a principal researcher of Photovoltaics Laboratory (PV lab) as well as the director of
the New and Renewable Energy Institute at Korea Institute of Energy Research (KIER). After she received
her BS and MS degrees in Chemistry from Ewha Womans University, she joined Samsung Advanced
Institute of Technology (SAIT). After 2 years working in Materials & Device Laboratory at SAIT, she left to
France to get Ph.D. from Université Montpellier Il, France in 2003 and worked on Membranes at Institut
Européen des Membranes, Montpellier (IEM-UMII, CNRS, ENSCM). She also worked in Eco-materials
Center at National Institute for Materials Science (NIMS), Tsukuba in Japan as a JSPS postdoctoral fellow
for 2 years, and joined KIER in 2005. She has been working on solar cells since 2009 with her main research
interest in compound thin film solar cells based on CIGS thin film absorber materials.

From January 2017 to December 2019, she has served as ‘Chief' of PV laboratory at KIER, and deeply
involved in various research topics including solar energy area as well as other renewables, mainly
working on thin film solar cells for BIPV applications. She has been serving as ‘Director’ of New &
Renewable Energy Research Department at KIER. She co-authored more than 100 SCI(E) papers as well as
obtained over 100 international and national patents in solar cells research field.
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PVSEC Young Scientist Award

The PVSEC Young Scientist Award is to recognize young scientists and engineers (50 years old or younger)
who have made outstanding research and technological accomplishments, and creativity in the all areas
of photovoltaic science and engineering.

The PVSEC Young Scientist Award 2020 is presented to

[

Prof. Hyun Suk Jung
Sungkyunkwan University

Prof. Jung has been active as a board member of the Korea Photovoltaic Society since 2017, and served
as the vice chairman of the GPVC 2017 program. Also, he served as an organizing member of various
spring-autumn academic KPVS conferences. He is one of the young scientists who is leading the role for
the development of Korea photovoltaic society.

In particular, as a leader in the field of next-generation solar cells, he has made a great contribution to
revitalizing the academic activities of the KPVS society. Also, he has served as an organizer of many
international photovoltaic conferences such as MRS meetings and ENGE.

Based on his research on the synthesis and basic theory of photovoltaic materials in the field of
nanoenergy, he has been constantly striving to study the design and manufacturing process of solar cells.
Over the past five years, he has published more than 50 papers within the top 10% of JCR, including 24
papers with the top 5% of JCR, and achieved h-index of 49 which exhibits his potential for growing into
a great researcher. Prof. Jung has contributed to commercialization of perovskite solar cells by
developing large scale manufacturing process as well as recycling technology of the perovskite solar cells.
As a result of constant efforts for good research, he won the various prizes including 2012 "50 Excellent
Research Results for Basic Research", 2013 "Science and Technology Minister's Award", 2013 "KIST
Excellent Researcher Award", 2017 "Young Ceramist Award" , and 2019 "SKKU Young Fellow Award".
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PVSEC Young Scientist Award

The PVSEC Young Scientist Award is to recognize young scientists and engineers (50 years old or younger)
who have made outstanding research and technological accomplishments, and creativity in the all areas
of photovoltaic science and engineering.

The PVSEC Young Scientist Award 2020 is presented to

-
-~

1

S\
-—
V Dr. Keun Kee Hong
(B SHINSUNG E&G Co., Ltd.

He received his doctorate from the University of Seoul in 2008. Since then, the Inter-University
Semiconductor Research Center has conducted research on semiconductor devices and silicon solar cells
until 2011. It had developed high-efficiency solar cell technology with precision of semiconductor
process with domestic companies. He worked at Hanwha Chemical Company (Now Hanwha Solution)
from 2012 to 2014. Since 2014, he has been working at SHINSUNG E&G Co., Ltd. and is conducting
research and development on high-efficiency silicon solar cells, modules and system technologies.

He has been trying to develop technologies for industrialization of high-efficiency solar cells. Since 2014,
PERC solar cells have been studied for industrialization, and efforts have been made to produce them in
SHINSUNG E&G Co., Ltd.

With the support of the MOTIE(Ministry of Trade, Industry and Energy), He is conducting research on high
efficiency crystalline silicon solar cell, high power module technology, and Si/Perovskite tandem solar
cell.

In order to expand the industry of solar energy technology, he is working to help expand the industry by
participating in the development of system technology applied to VPP technology, EV charger, etc.
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DAEJOO Award

The DAEJOO Award is provided by Daejoo Electronic Materials Co., Ltd. and upto three persons who have
contributed greatly in photovoltaic field and technology are selected and awarded with a prize money.

The DAEJOO Award 2020 is presented to

Prof. Min Jae KO
Hanyang University

Prof. Ko has contributed to the development of the next generation solar cells including dye-sensitized,
quantum-dot and perovskite solar cells since he joined Korea Institute of Science and Technology (KIST)
as a senior research scientist in 2008. He has also worked as a key player at the Korean Photovoltaic
Society, the Korean Society of Photoscience, the Korean Electrochemical Society, the Korean Polymer
Society, and the Korean Organic Solar Cell Research Society, which are related to domestic solar energy
societies. He has endeavored to advance the academic development and expand the base of the
next-generation solar cells.

Prof. Ko is currently a professor in the Department of Chemical Engineering at Hanyang University since
2017. Over the last ten years, he has published more than 160 SCI(E) papers as well as obtained over 50
registered patents in the solar cell research field. He was selected as “Scientists who will lead 100 key
technologies of Korea in 2020" by the National Academy of Engineering of Korea (2008), and KIST Young
Fellow (2013). And Prof. Ko received awards including GPVC Young Scientist Award (2018) and Young
Scientist Award by Korea Research Council of Fundamental Science and Technology (2012). He is acting
as an associate editor of “Nano Convergence” and “Macromolecular Research” as well as editor of “Current
Photovoltaic Research”

Prof. Ko's current interests are focused on the basic and applied research on the materials and processes
for the flexible perovskite module. In addition to the solar cell research, he has expanded research fields
into smart nanomaterials and energy-storage devices such as supercapacitors and batteries.
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DAEJOO Award

The DAEJOO Award is provided by Daejoo Electronic Materials Co., Ltd. and upto three persons who have
contributed greatly in photovoltaic field and technology are selected and awarded with a prize money.

The DAEJOO Award 2020 is presented to

Prof. Eun-Chel Cho
Sungkyunkwan University

Prof. Cho has accumulated various R&D and commercialization experiences in the fields of photovoltaic
devices, modules, and systems from 1994 to the present. Since 1994, he have conducted to achieve
progressive technological innovation achievements through Samsung Advanced Institute of Technology,
Samsung SDI, and UNSW, Hyundai Heavy Industries, and Sungkyunkwan University.

From 2008 to 2017, he acted as the head of the research center at Green Energy business division of Hyundai
Heavy Industries, where he participated the solar industry, as a solar technology development executive
and established a research and development organization and an R&D center to study world-class solar
cells, modules, and reliability. He served as both the research center and the cell production executive, and
the production line was normalized by improving cell efficiency, productivity, and yield, and the technology
was commercialized by implanting the PERC solar cell developed by the research center into the production
line.

Currently, as a research professor at Sungkyunkwan University, he is researching PERC solar cells, CSC (carrier
selective contact) solar cells, and TOPcon solar cells, and is conducting research and development of
next-generation solar power such as module products and systems for various applications. More than 80
SCl papers have been published, and more than 40 domestic and overseas patents have been registered,
and the total number of citations reaches 3561 times.
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DAEJOO Award

The DAEJOO Award is provided by Daejoo Electronic Materials Co., Ltd. and upto three persons who have
contributed greatly in photovoltaic field and technology are selected and awarded with a prize money.

The DAEJOO Award 2020 is presented to

Prof. Gaétan Masson
EA-PVPS & Becquerel Institute, Belgium

Dr. Gaétan Masson is Director and co-founder of the Becquerel Institute. After more than 10 years in the
financial and IT sectors, he moved to the PV industry and developed the Business Intelligence of EPIA, the
European PV Industry Association (now SolarPower Europe). Since 2013, he is the Operating Agent of the
Task 1 of the PV programme of the International Energy Agency (IEA PVPS). He is vice-chairman of the
European PV technology Platform and participates to the Scientific Committee of EU-PVSEC and
Intersolar Europe. Since 2016, he manages the strategy and content of SolarUNITED, the global PV
Industry Technology Association.
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General Information

Registration Desk

‘.*T 1 In front of main gate (3F), ICC JEJU

- Operating Hours

Nov. 8 (Sun) 12:00 ~ 20:00
Nov. 9 (Mon) 08:00 ~ 18:00
Nov. 10 (Tue) 08:00 ~ 18:00
Nov. 11 (Wed) 08:00 ~ 18:00
Nov. 12 (Thu) 08:00 ~ 18:00

Registration Fee

Virtual Registration Fee
(Overseas participants only)

On-site Registration Fee

Category Early Bird Regular Regular
el UsD 700 UsD 800 UsD 350
KRW 700,000 KRW 800,000 -
Students UsD 250 USD 300 Ush 150
KRW 250,000 KRW 300,000 -
One-day UsD 270 UsD 320 -
(Nov 12) KRW 270,000 KRW 320,000 -
Tutorial (Optional) * USD 100/ KRW 100,000 usD 50
. Name Badge
A name badge is provided at the 'Registration Desk' If you were registered, visit
E 'Pre-Registration Desk', so that you could receive your name badge. If you were not

registered, visit 'On-site Registration Desk'. so that you could register right way.

Official Language
English is the official language of PVSEC-30 & GPVC 2020. ENG

3D e



Secretariat of PVSEC-30 & GPVC 2020

Business Center (3F), ICC JEJU O
Operation Time: November 8(Sun) - 12(Thu), 08:00-18:00

Preview Room
Room # 300 (3F), ICC JEJU
-‘ Please check the presentation material is properly working.

Presentation materials may be edited in the preview room.
Operation Hours : November 9(Mon) - 11(Wed), 08:00-18:00
November 12(Thu), 08:00-15:00

Wireless internet service is available in all conference venue.

Wi-Fi (Wireless Internet) I
_—
o
[ ]

Please select the “Jeju Free Wifi".

Emergency Call
1339 : Medical Emergency Call

|[SO S] 129 : First Aid Services

119 : Emergency Call for Fire, Rescuing & Hospital Services
112 : Police Services
604-740-6000 : Jeju Travel Hot Line

Weather in Jeju Island

As Jeju Island is located to the east of Eurasia, its continental and oceanic climates are ’

clearly distinguishable depending on the weather. In the early winter, the northwest C) -
monsoon can result in severe temperature differences. Average temperature in November N
is around 13-14°C and sunny and windy. It features a large daily temperature.

COVID-19 Visitor Questionnaire & Putting Daily Sticker

All participants of PVSEC-30 & GPVC 2020 should complete COVID-19 Visitor Questionnaire
once a day. After scanning your QR Code at the main entrance, please put daily sticker on
your outfit all day long. Participants with the daily stickers are only allowed to the

conference rooms, otherwise you will need to rewrite the COVID-19 Visitor Questionnaire.

4 PVSEC-30 & GPVC 2020 & PVSEC-30 & GPVC 2020 & PVSEC-30 & GPVC 2020 & PVSEC-30 & GPVC 2020 & PVSEC-30 & GPVC 2020
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Restaurant Information for Participants' lunch

Lunch for participants is not provided but, please refer to the following restaurant information around ICC JEJU.
3% Participants can use the Delizia discount coupon (KRW 5,000) once during the PVSEC-30 & GPVC 2020.

- Restaurant list around ICC JEJU

Location‘ Restaurant Name Menu ‘ Price (KRW) |Contact Num.
Restaurant Delizia, 3F Lunch buffet menu 21,7800| 064-738-7741
InICC Dunkin’ Donuts, 1F Donuts & Coffee 1,300-10,000| 064-738-6400
JEJU Convenience store Gimbab (riceroll), Sandwich, Lunch box, Snacks, 1000-
(7-ELEVEN), 3F etc. '
East side of ICC JEJU
5 Dining Wonang Korean Food ~ SR
® mins |In Jeju Booyoung Hotel&Resort (=82, 24, 150 70| 5) 80008 3000 RUGE B0 /50
5 o7 Korean Food
@) s Seesg i AP, RS 2Y S) 15000-20000] 064-739-1041
10 g4z |2l riedn
® mins Ham Chef's Kitchen Pork cutlet, Salad, Spaghetti, fried rice 18,000 - 25,000 064-739-1142
10 ZQacmH Korean Food
® mins | Jung-mun Sot-Ttu-Kyung | (220|Y=, HA|0|S=, DARR|ECHR]|ES) 12000 15000 -7 &3
Northeast side of ICC JEJU
10 HEBOR7Y Korean Food i -8778-
O mins Jungdon-Sausage Stew (RCHRH, A E5-S, EEl=) 8,000-9,000) 070-8778-1822
10 2e|zo Chinese Noodle B 920,
® mins Gilly-Chupang (O}2tEtH, SERZ, SHERE) e R
10 | Lo B} _738-
@) mins VENITE Pasta & Steak 15,000 - 40,000| 064-738-2498
10 gy Korean Food
mins Greamins (F==, DE0j70|, AHO|H=R 5) 13,000 - 26,000| 064-739-3070
10 Eo0t=ZH| Korean Food ] e
O mins | Myeonghomanong-Galbi (5t2= 8 22| 20o|=4, OtsH2) 7.000-| 064-738-8985
15 p == Korean Food
mins|  GaramDolsotbap | (A=E4E H=AAS e, HEsj@ sy | 130007 20000| 0647381200
15 22}0| Chinese Noodle B 720,
@ mins Liu Chai (R B2 ReE J3| 0k 8,000-10,000| 064-739-4149
15 =t=2¢aH Korean Noodle
B rins Dol-Harbang-mill-myeon (HUH, SUH L2 7.000-10000, 064-735-0023
15 24 A|HHCH2 EF Korean Stew
® mins 24h Back-bone Stew ({CFEF W ZERIED 8,000 -23,000| 064-739-3334
15 Z2MMI0| Korean Grilled Fish
mins Jungmun-Grilled fish (DSO{7L0|, 25 T0]) IS/000-S0000)| @73t 147
15 HHY Z2SE Chinese Noodle
© | mins | Deokseongwon (WP, AR, AR Bog) | S00079000) 0647380750
15 CHEZEA| | Korean Noodle i e
mins Daepo-Kaljebi (HYLAY| HURS, 2AR4, B2AR4y | 70007 9000] 0647391666
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COVID-19 Prevention Guidelines

“Together, we stand resolute in the fight against

¢ Maintain two arms’ length (2m recommended, 1m minimum)
from other people

&) Wear a mask if two arms' length can't be maintained

Masks are not recommended for:
toddlers under 2 years of age, those who cannot take off a mask without help from others,

and those who face difficulties breathing when wearing a mask

¢ Refrain from visiting places that lack proper ventilation
while many people are in proximity

0 Wash your hands thoroughly with soap and running water for at least 30 seconds

Everybody
Mask on
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Official & Social Program

All PVSEC-30 & GPVC 2020 participants are cordially invited to attend Official & Social Programs. Come and
join us for those programs which will offer you an opportunity to share a warm welcome and mingle with
colleagues in pleasant surroundings!

Welcome Reception

Date November 8 (Sun), 2020
Time 18:00 - 20:00

Venue Ocean View Hall (5F), ICC JEJU

* Sandwich box will be provided.
* Join the Lucky Draw Eventl!

Opening Ceremony & PVSEC AWARD Ceremony
Date November 9 (Mon), 2020

Time 13:00 - 14:00

Venue Tamna Hall (5F), ICC JEJU

Closing Ceremony

Date November 12 (Thu), 2020
Time 18:15-19:30

Venue Tamna Hall (5F), ICC JEJU

*QOral & Poster presentation awards, student awards
will be presented.

* Sandwich box will be provided.

* Join the Lucky Draw Eventl!
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Tutorial Program

 Date: November 8 (Sun), 2020
* Time: 13:00-17:50
* Place: Samda AB (3F), ICC JEJU

3% All lectures will be given in English
3% All tutorial registers can replay tutorial sessions again with VOD until November 9 (Mon), 18:00 (GMT+9)

November 8 (Sun)

Principles and applications of Si photovoltaics

Prof. Stefaan De Wolf
(King Abdullah University of Science and Technology, Saudi Arabia)

* Virtual presentation - Recorded Video file

Principles and applications of thin film photovoltaics

Dr. Thomas Unold
(Helmholtz-Zentrum Berlin, Germany)

* Virtual presentation - Recorded Video file

Halide Perovskites for Photovoltaic Applications

Tutorial 1 13:00-14:30

Tutorial 2 14:30-16:00

Prof. Jin Young Kim
(Seoul National University, Republic of Korea)

* Live presentation on site

Tutorial 3 16:20-17:50

*38 e



. W W 4N

ot
. -

Publications

’ 3 The updated contents of publications can be found on the official website: www.pvsec-30.com

GUIDELINE OF "FULL JOURNAL PAPER" SUBMISSION

By submitting your abstract to PVSEC-30 & GPVC 2020, you will have the opportunity to submit your paper to the
following journals

Energies Crystals
(www.mdpi.com/journal/energies) (www.mdpi.com/journal/crystals)
Journal of Nanoscience and Nanotechnology ECS Journal of Solid State Science & Technology
(www.aspbs.com/jnn) (www.electrochem.org/publications/jss)
Current Photovoltaic Research (CPR) Electronic Materials Letters (EML)
KClI Candidated Journal (www.kpvs.or.kr/cpvr/) (www.springer.com/journal/13391)

TOPICS TO BE COVERED IN THIS SPECIAL ISSUE

This special issue includes the invited and innovative papers which have been presented at the 30th International
Photovoltaic Science and Engineering Conference (PVSEC-30) & Global Photovoltaic Conference 2020 (GPVC 2020), and
covers a whole spectrum of cell technologies from silicon to thin-films and emerging technologies. Sample topics of interest
include, but are not limited to:

« Perovskite, organic, quantum dot, and hybrid solar cells;

« Si, chalcogenide thin film, and compound semiconductor;

* Nanotechnology for advanced photovoltaics;

* Analysis and characterization for photovoltaics;

« Design and synthesis of novel compounds for advanced photovoltaics;

« Spectrum conversion for photovoltaic devices;

« Devices and materials for scalable manufacturing, stability and performance;
« Solar fuel, module, system, and reliability;

Manuscript Submission Deadline: The schedule is up to each journal. To find information in more detail, please refer the table below.

Journal Submission Deadline ‘ Publication Fee
No fee for non-open access articles; $1025 for open access

ECSJ55 Mar. 10, 2021 (ECS members rsceive 75% discount on open agcess fees)

JNN Jan. 20, 2021 uUsD 550
Crystal Jan. 20, 2021 1200 CHF (400 CHF reduction out of 1600 CHF)
Energies Dec. 31,2020 1800 CHF

EML Jan. 20,2021 USD 550

CPR Jan. 20, 2021 Free of charge

% EML: N.B. Please select "PVSEC 2020" at Article Type at the submission
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Satellite Program

PV-Al Special Session

* Date: November 10 (Tue), 2020

* Time: 09:30-12:00

* Registration: 09:30-10:00, Session: 10:00-12:00

* Place: RM 402 (4F), ICC JEJU
The title of this special session is "Broadening the Horizons in PV via BIG DATA and Al". Jeonbuk National
University and Korea University are working together on a project "Graduate School of Integrated PV-Al"
with the support of KETEP(Korea Institute of Energy Technology Evaluation and Planning) during
2020-2024. The goal of this project is to train master and doctorate convergence talents who can carry out
creative research through convergence education such as PV element technology, process technology,
optimal design of solar power plants, Al(Artificial Intelligence), big data, loT, etc.
This special session consists of a project introduction and four invited presentations. We ask for your
attention and participation in this session where we can discuss convergence with Al for future PV
innovation.

PV CAMPER

* Date: November 10 (Tue), 2020

* Time: 14:00-16:30

* Place: RM 402 (4F), ICC JEJU
Accelerating solar capacity worldwide requires confidence in 1) the cross-climate performance of
emergent, high efficiency PV technologies, 2) the accuracy of irradiance and other sensor measurements
needed for yield comparison and simulations and 3) the identification of local environmental contributors
to long-term reliability. PV CAMPER aims to meet these challenges.

IEA PVPS WORKSHOP

* Date: November 10 (Tue), 2020

* Time: 15:30-18:10

* Venue: Tamna B (5F), ICC JEJU
The IEA Photovoltaic Power Systems (PVPS) Program is one of the collaborative R&D Agreements
established within the IEA and, since its establishment in 1993, the PVPS participants have been
conducting a variety of joint projects in the application of photovoltaic conversion of solar energy into
electricity. Currently, eight research projects, so-called “tasks,” have been established within the I[EA PVPS
Program. All the tasks within IEA PVPS will attend the IEA PVPS workshop and present the main activities
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of each task. This workshop will offer in-depth discussions on the present and future of the PV from a

variety of perspectives.

PV INDUSTRY FORUM
- POST COVID-19 ECONOMIC RECOVERY PACKAGE: GREEN NEW DEAL PROJECTS

* Date: November 12 (Thu), 2020

* Time: 10:00-12:20

* Place: Tamna B (5F), ICC JEJU
The PV Industry Forum will cover prime issues on digitalized green new deal projects to rebuild the
economy after COVID-19. Based on the abrupt increase in global demands for advanced technology
enabling non-contact life, diversification in the global PV market is highly predicted. Industrial R&D
strategies to achieve very highly efficient PV cells and modules will be unveiled. New areas of industry
including FPV, BIPV, digital O&M, smart city & digital twin will also be discussed to pave the way toward
energy transition

PVSEC SPECIAL FORUM
- PVINDUSTRY IN THE POST-PANDEMIC ERA - CHALLENGES AND SOLUTIONS

* Date: November 12 (Thu), 2020

* Time: 14:50-18:00

* Place: Tamna B (5F), ICC JEJU
The growth of PV development is now challenged by the pandemic effect and the trade disruptions, but
to which extent? Managing PV companies in the coming months and years will imply to understand the
various dynamics at work: climate change policies, local manufacturing pushes, but also technology
differentiation, increased competition and hardly foreseeable market changes will shape the
environment in which the PV industry will have to develop. The PVSEC Special Forum will browse a
complete picture of market and industry challenges for PV in the coming years

ASIA-PACIFIC KESTERITE WORKSHOP 2020

* Date: November 12 (Thu), 2020

* Time: 10:50-18:10

* Place: Samda B (3F), ICCJEJU
APKW-2020 is the 3rd Workshop since it has started from 2018. The main purpose of this workshop is to
create an opportunity for academic exchange, understanding common technical issues, and joint
collaboration between scholars who are investigating Kesterite materials and developing Kesterite thin
film solar cells.
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BIFACIAL PV WORKSHOP

* Date: November 12 (Thu), 2020

* Time: 14:50-18:00

* Venue: Room 303 (3F), ICC JEJU
Bifacial PV is these days a very important technology, as since few years now it became bankable due to
better energy yield simulations, implemented standards and results and experience from running large
bifacial PV systems. In the MENA (Middle East and North African) region, LCOEs (Levelized Cost Of Energy)
below 2USct/kWh are reached in bifacial HSAT (Horizontal Single Axis Tracking) PV systems. We are sure
that with this technology we will hit costs below TUSct/kWh from 2021. Not only on utility scale bifacial
PVis becoming visible, but also on residential and industrial flat roofs, as well as in special applications for
BIPV (Building Integrated Photovoltaics) and PIPV (Product Integrated Photovoltaics).
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November 8-13, 2020, ICC JEJU, Jeju, Republic of Korea

Nov-9 (Mon), 14:00-14:40 Tamna B&C (5F), ICCJEJU

Plenary Talk 1

Chair(s) Kwanghee Lee (Gwangju Institute of Science and Technology, Republic of Korea),
Min Jae Ko (Hanyang University, Republic of Korea)
Plenary Talk 1 (14:00-14:40)
THE GENESIS AND STUNNING RISE OF PEROVSKITE SOLAR CELLS
Michael Graetzel*
Ecole Polytechnigue Fédérale de Lausanne (EPFL), Switzerland
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Dr. Michael Graetzel
Ecole Polytechnique Fédérale de Lausanne

Biography

Michael Graetzel is a Professor at Ecole Polytechnique Fédérale de Lausanne (EPFL) where he directs the
laboratory of photonics and interfaces. He received his PhD from the Technical University in Berlinin 1971.
After a postdoctoral training at the University of Notre Dame, USA, and his habilitation at the Free
University Berlin he joined EPFL since 1977. He pioneered research on energy and electron transfer
reactions in mesoscopic systems and their use to generate electricity and fuels from sunlight. He is
credited with moving the solar cell field beyond the principle of light absorption via diodes to the mole-
cular level exploiting the sensitization of 3-dimensional networks of semiconductor oxide nanoparticles
by dyes, pigments or quantum dots for light energy harvesting. His dye-sensitized solar cells engendered
the advent of perovskite solar cells, constituting the most exciting break-through in the recent history of
photovoltaics. His many honors and awards include the August Wilhelm von Hofmann Medal, the Global
Energy Prize, the RussNano Award, the Zewail Prize for Molecular Science, the Global Energy Prize, the
Millennium Technology Grand Prize, the Marcel Benoist Prize, the King Faisal International Science Prize,
the Albert Einstein World Award of Science, the Paracelsus Medal of the Swiss Chemical Society, the Paul
Karrer Gold Medal and the Balzan Prize. He is an elected member of the Swiss Academy of Technical
Sciences, the Leopoldina and other learned societies and holds eleven honorary doctor's degrees from
European and Asian Universities. His publications received over 313’000 citations, h = 250 (Web of
Science). A recent ranking by Stanford University places Graetzel in the first position on top of a list of
100’000 world-wide leading scientists across all fields.

°45



PVSEC-30 & GPVC 2020

Nov-9 (Mon), 14:40-15:20 Tamna B&C (5F), ICCJEJU

Plenary Talk 2

Chair(s) Hae-Seok Lee (Korea University, Republic of Korea)
Plenary Talk 2 (14:40-15:20)
MATERIALS AND PROCESS INFORMATICS FOR RESEARCH ON PHOTOVOLTAICS
Noritaka Usami*
Nagoya University, Japan

Dr. Noritaka Usami

Nagoya University

Y

Biography

Professional Career

2013-Present Professor, Graduate School of Engineering, Nagoya University, Japan

2018-2020 Senior Science and Technology Policy Fellow, Council for Science, Technology, and Innovation,
Cabinet Office, Government of Japan, Japan

2000-2013 Associate Professor, Institute for Materials Research, Tohoku University, Japan

1998-1999 Visiting Researcher, Instittt fir Angewandte Photophysik, Technische Universitat Dresden, Japan

1994-2000 Research Associate, Research Center for Advanced Science and Technology, The University of
Tokyo, Japan

1993-1994 Junior Scientist of Japan Society for the Promotion of Science, Japan

Education

1998 D.E. The University of Tokyo
1993 M.E. The University of Tokyo
1991 B.E.  The University of Tokyo

Awards

2018 SiliconPV Award

2017 Innovative PV award, JSPS 175th committee

2012 Best poster award, the 38th [EEE PVSC

2009 The best paper award, PVSEC-19

2008 Intelligent Cosmos Award

2000 Ando Incentive Prize for the Study of Electronics

1993 Young Researcher Award of Solid State Devices and Material
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November 8-13, 2020, ICC JEJU, Jeju, Republic of Korea

Nov-10 (Tue), 13:50-14:30 Tamna B&C (5F) ICC JEJU

Plenary Talk 3

Chair(s) Youngu Lee (Daegu Gyeongbuk Institute of Science & Technology, Republic of Korea)
Plenary Talk 3 (13:50-14:30)
RECENT RESEARCH PROGRESS OF POLYMER SOLAR CELLS

Yongfang Li*
University of Chinese Academy of Sciences, China
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Dr. Yongfang Li
University of Chinese Academy of Sciences

Biography

Education
1982 M.D. Chemistry Department, East China University of Science and Technology, Shanghai, China
1986 Ph.D. Chemistry Department, Fudan University, Shanghai, China

Research Career

2012- present  Professor, Soochow University, Suzhou, Jiangsu, China

1988-present  Staff, Institute of Chemistry, Chinese Academy of Sciences, Beijing, China
1993-present  Professor, Institute of Chemistry, Chinese Academy of Sciences, Beijing, China

2013 Elected as a member of Chinese Academy of Sciences
1997-1998 Visiting Scientist, Institute for Polymers and Organic Solids, UCSB, USA
1988-1991 Visiting scholar, Institute for Molecular Science (IMS), Okazaki, Japan

1986.8-1988.8  Postdoctoral fellow in Institute of Chemistry, CAS (ICCAS), Beijing 100190, China

Recent Awards

2018 The Second-Grade National Award of China on Natural Sciences, for the contribution in
“Photovoltaic materials of the conjugated polymer donors with conjugated side chains and
indene-fullerene bisadduct acceptors”

2012 "Macro2012 Lecture Award” by PMSE of ACS (American Chemical Society).

2005 The First-Grade Award of Beijing City on Science and Technology, for the contribution in “The studies
on the electrochemistry of conducting polymers and polymer light-emitting electrochemical cells”

Present research interests
Polymer solar cells and related photovoltaic materials
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Nov-10 (Tue), 14:30-15:10 Tamna B&C (5F) ICC JEJU

Plenary Talk 4

Chair(s) Chinho Park (Yeungnam University, General Chair of PVSEC-30, Republic of Korea)
Plenary Talk 4 (14:30-15:10)
PV IN THE FUTURE ENERGY SYSTEM — LATEST RESULTS AND INSIGHTS BY THE IEA PVYPS PROGRAMME
Stefan Nowak*

NET Nowak Energy & Technology Ltd.,, Switzerland

Dr. Stefan Nowak
NET Nowak Energy & Technology Ltd.

Biography

Stefan Nowak is an experimental physicist by training with a PhD from Fribourg University and EPFL,
Switzerland. His academic research activities covered thermonuclear fusion, plasma and surface physics
as well as thin films. His biography is characterised by a continuous evolution from research to technology
management involving aspects of advanced research in different areas of energy, materials and
processing. He has a broad technological expertise with complementary experience in communication,
technology management and policy. Stefan has been working in renewable energy and energy
efficiency for more than 25 years with a particular focus and expertise in photovoltaic (PV) solar electricity.
Covering the full PV value chain from research to the market, including policy and communication, he is
an expert and advisor to many different national and international organisations. In 1997, he founded NET
Nowak Energy & Technology Ltd., a consultancy specialized in renewable energy, energy and resource
efficiency. From 1993 to 2018, Stefan served as a programme manager for the Swiss PV RTD programme.
He is coordinator of various PV related EU projects with more than 20 EU ministries and agencies
(http://www.solar-era.net) and serves as chairman of the International Energy Agency’s photovoltaic
technology cooperation programme (IEA PVPS TCP, http://www.iea-pvps.org), one of the largest of its
kind within the IEA. The responsibility for this programme since 2001 has led to a large network, numerous
contacts, experiences and travels related to PV technology and deployment in all 5 continents.
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November 8-13, 2020, ICC JEJU, Jeju, Republic of Korea

Nov-11 (Wed), 09:00-09:40 Tamna B&C (5F), ICC JEJU

Plenary Talk 5

Chair(s) Jihye Gwak (Korea Institute of Energy Research, Republic of Korea)

Plenary Talk 5 (09:00-09:40)
ADVANCED THIN FILM PV TECHNOLOGIES AND APPLICATIONS
Jian Ding*
(Former) Hanergy Thin Film Power Group Limited, USA
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Dr. Jian Ding
(Former) Hanergy Thin Film Power Group Limited

Biography
Jian has more thirty years of experience in the fields of semiconductor manufacturing equipment,

process technology, and advanced solar technologies. He was a Senior Vice President of Hanergy Thin
Film Power Group, his responsibilities include the head of Hanergy PV technical committee, and CEO of
Alta Devices Inc., in Sunnyvale, California. Prior to joining Hanergy, he was the Senior Vice President and
Chief Operating Officer of Astronergy, a solar manufacturing company, as well as the general manager of
thin-film business unit. Before that, Jian was the Vice President of Global Technology and Applications for
MKS Instruments. MKS is a global provider of instruments, subsystems and process control solutions that
measure, control, power, monitor, and analyze critical parameters of advanced manufacturing processes
to improve process performance and productivity.

Jian also served as the Vice President for three years at North Microelectronics Company, and a total of
fifteen years at Applied Materials in a variety of technical and business management roles culminating as
ageneral manager with P&L responsibility. Jian Ding received a B.S. degree in Electrical Engineering from
Harbin Institute of Technology, China, and M.S. and Ph.D. degrees in Materials Science and Engineering

from the University of California at Berkeley.
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PVSEC-30 & GPVC 2020

Nov-11 (Wed), 09:40-10:20 Tamna B&C (5F), ICC JEJU

Plenary Talk 6

Chair(s) Jung-Ho Lee (Hanyang University, Republic of Korea)

Plenary Talk 6 (09:40-10:20)
TOWARDS A GLOBAL HYDROGEN ECONOMY

Ralf B. Wehrspohn*
Fraunhofer, Germany

Dr. Ralf B. Wehrspohn
Fraunhofer Institute

Biography

Professional Career

2019-Present Executive Vice President, Fraunhofer-Gesellschaft e.V., Technology Marketing and Business
Models, Germany

2006-Present W3 professor for experimental physics, the Martin-Luther-University of Halle-Wittenberg, chair
of Microstructure-based Materials Design, Germany

2018-2019 Head of Fraunhofer Group for Materials and Components — MATERIALS, Germany

20062019 Institute director of the Fraunhofer Institute for Microstructure of Materials and Systems, Halle,
Germany

2003-2006 C4 professor for experimental physics, the University of Paderborn, chair of Nanophotonic
Materials, Germany

1999-2003 Leader of a junior research group, the Max Planck Institute of Microstructure Physics, Halle in
the field of the application of porous materials, Germany

1998-1999 Research assistant at the Philips Research Laboratories, Redhill, England. Research in the field
of thin film technologies, i.a. flat panel displays, Germany

1995-1997 Doctoral candidate at the Carl von Ossietzky University of Oldenburg and at the Ecole
Polytechnique, Palaiseau, France

1990-1995 Studies of physics at the Carl von Ossietzky University of Oldenburg and the Ecole
Polytechnique, Palaiseau, France

Awards/Honors

2004 One of the 101 most important minds in Germany awarded by Financial Times Deutschland

2003 TR100 young innovators award of the Massachusetts Institute of Technology

2003 Heinz Maier Leibnitz Prize of the German Science Foundation (DFG)

2002 Innovations award of Dow Chemical Deutschland
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November 8-13, 2020, ICC JEJU, Jeju, Republic of Korea

Nov-12 (Thu), 13:50-14:30 Tamna B&C (5F), ICC JEJU

Plenary Talk 7

Chair(s) Dae-Hwan Kim (Daegu Gyeongbuk Institute of Science & Tehcnology, Republic of Korea)
Plenary Talk 7 (13:50-14:30)
FUTURE PROSPECTS OF NEXT-GENERATION PV TECHNOLOGY
Shigeru Niki*
New Enerqy and Industrial Technology Development Organization, Japan
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Dr. Shigeru Niki
New Energy and Industrial Technology Development Organization

Biography

Education
1991 Ph. D, Electrical Engineering (Applied Physics) University of California, San Diego, USA

Professional Career
2019-Present  Director General, Renewable Energy Unit, Technology Strategy Center, New Energy
and Industrial Technology Development Organization (NEDO), Japan

2017-2019 Assistant Director General, Department of Energy and Environment, AIST, Japan

2015- 2017 Director, Renewable Energy Research Center, Japan

2013- 2015 Director, Research Center for Photovoltaic Technologies, Japan

2011-2013 Deputy Director, Research Center for Photovoltaic Technologies, Research Center for
Photovoltaic Technologies, Japan

2004-2011 Deputy Director, Research Center for Photovoltaics, Research Center for Photovoltaics,
Japan

2001 AlS Team Leader, Electrotechnical Laboratory, Photonics Research Institute, Japan

1991 Joined Electrotechnical Laboratory, Japan

Major Research Topics
Photovoltaics (CIGS, CZTS, c-Si, etc.), wind power, geothermal, marine energy, shallow geothermal and
hydrogeology, hydrogen energy carrier, bio-jet fuel, energy network, etc.
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Nov-9 (Mon), 10:30-12:00 RM 303 (3F), ICCJEJU

Keynote Speech
T8-Systems including BOS components and integrations

Chair(s) Kyungsoo Lee (Korea Polytechnic University, Republic of Korea)

Parallel Session T8-01

Keynote Speech (10:30-10:55)
ADVANCEMENT OF SOLAR IN CALIFORNIA
Sarah Kurtz*
University of California Merced, United States

Dr. Sarah Kurtz
University of California Merced

Biography

Previous Responsibilities at the National Renewable Energy Laboratory (NREL), USA
2014 -Current  Research Fellow

2015-2017 PV Program Manager

2015-2017 NCPV Co-Director

2007 -2017 Group Manager of the Reliability and Test Evaluation Group,

1999 - 2007 Group Manager of lll-V Group

1986 — 1999 Staff, Senior, and Career Scientist (IlI-V research)

1985 -1986 Post-doc (amorphous silicon research)
Education

1985 Ph.D. Chemical Physics, Harvard University, USA
1979 B.A. Chemistry and Physics, Manchester College, UK

Selected Recognitions and Awards

C3E Lifetime Achievement Award, 2016. Annual national award recognizes a lifetime of work in solar
energy. Other recipients include Mildred Dresselhaus (2012) and Mary Nichols (2013).

Hubbard Award (NREL), 2014. NRELs highest technical award.

Cherry Award, 2012. Annual intemational award recognizes outstandling contributions to photovoltaic research.

Dan David Prize (shared with Jerry Olson and James Hanson), Future category “Energy,” 2007. Recognized
development of GalnP solar cell —an unusual case of a technology developed at a single lab becoming the
industry standard. Other recipients include Gordon Moore (2010) and Paul Alivasatos (2076).

e5D e



November 8-13, 2020, ICC JEJU, Jeju, Republic of Korea

Nov-9 (Mon), 15:40-17:40 Tamna B&C (5F), ICCJEJU

Keynote Speech
T1-Crystalline and thin film silicon PV

Chair(s) Hae-Seok Lee (Korea University, Republic of Korea)

Parallel Session T1-02
Keynote Speech (17:10-17:40)
APPROACHING 24 % SOLAR CELL EFFICIENCY IN MASS PRODUCTION

Jérg W. MULLER*
Hanwha Q Cells GmbH, Germany
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Dr. Jorg Miller
Hanwha QCELLS GmbH

Biography

Jorg Mdller is Senior Vice President R&D Cells at Hanwha Q Cells GmbH, his responsibility include the
development and optimization of cost effective, high efficiency silicon solar cells and their imple-
mentation in gigawatt scale production. He studied physics in Munich and Edinburgh. In 2000 he joined
ISFH working in the field of rear contacted and bifacial sensitive solar cells. He received his Ph.D. degree
from Hannover University in 2005. He joined Q-Cells SE in 2004 working in several positions in the
technology division. Since 2007 he is leading the crystalline silicon cell development at Q Cells.
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Nov-10 (Tue), 09:00-10:30 RM 302 (3F), ICCJEJU

Keynote Speech
T3-Compound semiconductor, concentrator and space PV

Chair(s) Jae-Hyung Jang (Gwangju Institute of Science and Technology, Republic of Korea)
Parallel Session T3-01
Keynote Speech (09:00-09:30)
HIGH SPECIFIC POWER SOLAR SHEETS FOR HALE UAV APPLICATIONS
Noren Pan*
MicroLink Devices, USA

Dr. Noren Pan

Microlink Devices

Biography

Education

1988 Ph.D. EE University of lllinois at Urbana-Champaign, Urbana, IL, USA
1985 MSEE University of lllinois at Urbana-Champaign, Urbana, IL, USA
1982 BSEE with honors University of North Dakota, Grand Forks, ND, USA

Professional Career
2000-Present  Recent President of MicroLink Devices
1995-2000 Chief Scientist — Kopin, Taunton, MA
Heterojunction Bipolar Transistor for Cellular phone applications

1988-1995 Senior Scientist — Raytheon Research Division, Lexington, MA
High Electron Mobility Transistors, Heterojunction Bipolar Transistor for X-band radar
applications

Membership

2007-Present  Senior Member IEEE

1997-2007 Mantech Technical Program Committee Member
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November 8-13, 2020, ICC JEJU, Jeju, Republic of Korea

Nov-10 (Tue), 09:00-10:30 Halla B (3F), ICC JEJU

Keynote Speech
T5-Perovskite solar cells

Chair(s) Sang Hyuk Im (Korea University, Republic of Korea),

Hyun Suk Jung (Sungkyunkwan University, Republic of Korea)
Parallel Session T5-01
Keynote Speech (09:00-09:30)
EFFICIENT, STABLE AND SCALABLE PEROVSKITE SOLAR CELLS

Jangwon Seo*
Korea Research Institute of Chemical Technology, Republic of Korea
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Dr. Jang Won Seo
Korea Research Institute of Chemical Technology (KRICT)

Biography

Jangwon Seo is Director at Department of Convergent Energy Materials and Group Leader of perovskite
solar cell team at Korea Research Institute of Chemical Technology (KRICT) in Daejeon, South Korea. He
received his B.S.,, M.S.and Ph.D. degree from Seoul National University in 1998, 2000 and 2006. He worked
as postdoctoral researcher at University at Buffalo, the State University of New York, from 2007 to 2012. He
joined KRICT in 2013.Then, he has been working as senior/principal scientist of perovskite solar cell team
at KRICT. His past research experience includes study on synthesis of organic semiconducting materials,

polymers, and inorganic nanomaterials for optoelectronic applications. His primary research interest is
developing an efficient perovskite solar cells and modules with high stability. His group achieved world
record efficiencies of 22.7%, 24.2% and 25.2% in perovskite solar cells in the past 4 years. His group has
published several important papers on efficient and stable perovskite solar cells including Nature Energy
(2018), Nature (2019) and Nature Communications (2020).
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Nov-10 (Tue), 10:50-12:00 Samda B (3F), ICC JEJU

Keynote Speech
T4-Organic and dye-sensitized solar cells

Chair(s) Jung-Yong Lee ( Korea Advanced Institute of Science and Technology, Republic of Korea)
Parallel Session T4-04
Keynote Speech (10:50-11:20)
ACHIEVING NON-FULLERENE ORGANIC SOLAR CELLS WITH NEAR 18% EFFICIENCY
He Yan*

The Hong Kong University of Science and Technology, Hong Kong

Dr.He Yan
The Hong Kong University of Science and Technology

Biography

Dr.He Yan (Henry) obtained his Ph.D. in Chemistry from Northwestern University. After that, Dr. Yan spent
most of his research career at Polyera Corporation, a leading company in the Organic Electronics industry.
In 2009, Dr. Yan and his team published the first high-mobility n-type semiconducting polymer in Nature
and the work was referred to as the "new transistor age" on the cover page of Nature. With the achieve-
ment, Dr. Yan was invited to receive the IdTechEx Printed Electronics "Best Organic Material" award in
Dresden, Germany in 2010.

After returning to HKUST, Dr. Yan's group achieved world record efficiency organic solar cells multiple
times. The latest certified 11.5% single-junction OSC was noted in the renowned “Best Research-Cell
Efficiency” chart by NREL, which the first time a Chinese institution appeared on the chart in the last 40
years. Dr. Yan's group has published several important papers on fullerene and non-fullerene OSCs
including two papers on Nature Energy and two papers on Nature Comm. in the past two years. The paper
Nature Comm, 2014, 5, 5293 has been cited over 2300 times in about 4 years.

Education

2016-Present  Associate Professor, Department of Chemistry, Hong Kong University of Science and
Technology, Hong Kong

2012-2016 Assistant Professor, Department of Chemistry, Hong Kong University of Science and
Technology, Hong Kong
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November 8-13, 2020, ICC JEJU, Jeju, Republic of Korea

2004-2005 Post-doctoral Fellow, Northwestern University, USA g
2000-2004 Ph. D., Northwestern University, USA. =
1996-2000 B. S., Peking University, P. R. China Ei

)

;
Professional Career ﬁ
2009-2012 Vice President of Product Development, Polyera Corporation, USA @
2006-2009 Product Development Manager, Polyera Corporation, USA 8

(=g
2005-2006 Senior research scientist, Air Products and Chemicals, USA ™
Awards

2016 HKUST School of Science Teaching Award
2015 HKUST School of Science Research Award
2011 Flextech Flexi Award for R&D team award
2010 IDTechEx Printed Electronics “Best Organic Materials” Award
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Nov-10 (Tue), 10:50-12:20 Samda A (3F), ICCJBJU

Keynote Speech

T6-Advanced concepts and new emerging materials & PV energy storage, solar fuels and novel applications

Chair(s) Sun Kyung Kim (Kyung Hee University, Republic of Korea)
Uk Sim (Chonnam National University, Republic of Korea)
Parallel Session T6-03
Keynote Speech (10:50-11:10)
SOLAR HYDROGEN PRODUCTION BY PHOTOELECTROCHEMICAL WATER SPLITTING

Jae Sung Lee*
Ulsan National Institute of Science and Technology, Republic of Korea

Dr. Jae Sung Lee
Ulsan National Institute of Science and Technology

Biography

Professional Career
2013- present  Professor, School of Energy and Chemical Engineering, UNIST, Republic of Korea

1986-2013 Assistant, Associate & Full Professor, Department of Chemical Engineering, POSTECH,
Republic of Korea

1984-1986 Research Fellow, Catalytic Associates, Inc.,, Mountain View, California, USA

2006-2007 Visiting Professor, Department of Chemical Engineering, Korea University, Republic of
Korea

1993-1994 Visiting Professor, Department of Chemical Engineering, Yale University, USA

1975-1980 Process Engineer, Sam Sung Petrochemical Co. Ulsan, Republic of Korea

Awards

2004 Green Energy Awards (Korean Institute of Energy Engineering)
2010 Yeosan Catalytic Science Awards (KIChE)

Research Interests

- Photocatalytic water splitting for solar hydrogen and fuels

- Materials and electrocatalysis for water electrolysis and fuel cells.
- Catalysis for energy and environment
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Nov-10 (Tue), 15:30-16:50 Halla A (3F), ICC JEJU

Keynote Speech
T2-Chalcogenide thin film PV

Chair(s) Jeung-hyun Jeong (Korea Institute of Science and Technology, Republic of Korea)
Parallel Session T2-05
Keynote Speech (15:30-16:10)
REVIEW OF DEVELOPMENTS IN HIGH EFFICIENCY CIGS AND PEROVSKITE/CIGS THIN FILM
PHOTOVOLTAICS

Ayodhya N. Tiwari*
Empa - Swiss Federal Laboratories for Material Science and Technology, Switzerland
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Dr. Ayodhya N. Tiwari
Empa - Swiss Federal Laboratories for Material Science and Technology

Biography

Ayodhya N. Tiwari is the head of the Laboratory for Thin Films and Photovoltaics, Empa-Swiss Federal
Laboratories for Material Science and Technology, and a Professor at ETH (Swiss Federal Institute of
technology) Zurich, Switzerland. He is the Chairman and founder of ETH-spinout company Flisom in
Zurich to transfer the lab’s innovative research excellence in flexible lightweight solar cells to industrial
manufacturing. He has been conferred with an honorary doctorate degree by the Hasselt University,
Belgium for his contributions in the field of thin film solar cells.

Dr. Tiwari has more than 37 years of R&D experience in various thin film photovoltaic technologies. He is a
co-author of more than 280 research publications and about 260 conference presentations including
numerous invited papers and talks. He has co-chaired or co-organised several international conferences,
co-edited special issues of leading journals on solar cells and thin films, is serving on the editorial boards of
journals. He has been advisor to various institutions and expert delegation member of EU and other national
agencies. Dr. Tiwari is a co-recipient of several awards and recognitions, his students have won young scientist
and other awards (24 in total) at international conferences for innovative research in thin film solar cells.
Important contributions of Tiwari’s group include: development of highest record efficiency flexible solar
cells: 20.4% efficiency CIGS and 13.8% efficiency CdTe solar cells on polymer films with processes suitable
for roll-to-roll manufacturing; monolithic interconnected flexible solar mini-modules with 16.9%
efficiency; simple and safe non-vacuum deposition processes for CIGS and Kesterite solar cells; develop-
ment of highly efficient semi-transparent Perovskite solar cells and CIGS based multi-junction (tandem)
solar cells — recently achieved 22.7% perovskite/CIGS tandem solar.
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Nov-11 (Wed), 13:40-15:10 Tamna B&C (5F), ICC JEJU

Keynote Speech

T9-PV deployment: Industry, market, policy and financing

Chair(s) Younghyun Cho (Sungkyunkwan University, Republic of Korea)
Parallel Session T9-01
Keynote Speech (13:40-14:10)
EFFECTIVENESS OF PV-POWERED VEHICLES FOR CREATION OF CLEAN ENERGY SOCEITY

Masafumi Yamaguchi*
Toyota Technological Institute, Japan

Dr. Masafumi Yamaguchi

Toyota Technological Institute

Biography

Professional Career

Professor Emeritus, Invited Research Fellow, Toyota Technological Institute, Nagoya, Japan Visiting
Professor of the Kyushu University

Chairman, PV-Powered Vehicle Strategy Committee, NEDO (New Energy and Industrial Technology
Development Organization

(Former) Project Leader of the PV R&D Project, NEDO

(Former) Research Supervisor, Creative Energy Generation by using Solar Energy, JST (Japan Science and

Technology Agency)

Awards

2015 The Science and Technology Award by the Minister of Education, Culture, Sports, Science and
Technology

2014 The WCPEC Award

2011 The PVSEC Award

2008 The William Cherry Award from the IEEE

2004 The Becquerel Prize from the European Commission
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Nov-11 (Wed), 13:40-15:10 Tamna B&C (5F), ICC JEJU

Keynote Speech

T9-PV deployment: Industry, market, policy and financing

Chair(s) Younghyun Cho (Sungkyunkwan University, Republic of Korea)
Parallel Session T9-01
Keynote Speech (14:10-14:40)
THE SOLAR AGE: THE RISE OF SOLAR PV AND 100% RENEWABLE ENERGY SCENARIOS

Christian Breyer*
Lappeenranta University of Technology, Finland
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Dr. Christian Breyer
Lappeenranta University of Technology

Biography

Christian Breyer is Professor for Solar Economy at LUT University, Finland. His major expertise is the
integrated research of technological and economic characteristics of renewable energy systems
specializing in energy system modeling for 100% renewable energy, on a local but also global scale. His
team published the most studies on 100% renewable energy for countries or major regions globally.
Energy system transition studies are carried out in full hourly and high geo-spatial resolution. Publications
cover integrated sector analyses with power, heat, transport, desalination, industry and negative CO2
emission options. Carbon capture and utilisation as part of comprehensive Power-to-X investigations is
a core research field for his team. He published more than 250 scientific papers, thereof more than 100 in
scientific journals. He worked previously for Reiner Lemoine Institut, Berlin, and Q-Cells (now: Hanwha Q
Cells). He is member of ETIP PV, IEA-PVPS, scientific committee of the EU PVSEC and IRES, scientific
advisory board of CO2 Value Europe, chairman for renewable energy at the Energy Watch Group, reviewer
for the IPCC and a co-founder of the Desertec Foundation. His academic background is general business,
physics and energy systems engineering and a PhD in electrical engineering. He communicates in Twitter
@ChristianOnRE.
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Nov-11 (Wed), 15:30-17:10 Tamna B&C (5F), ICC JEJU

Keynote Speech

T7-Weather and grid connection performance, reliability and standardization

Chair(s) Jae Hak Jung (Yeungnam University, Republic of Korea)
Parallel Session T7-03
Keynote Speech (16:50-17:10)
QUALITY ASSURANCE IN PV — REDUCING LCOE BY MINIMISING AVOIDABLE FAILURES.

Ralph Gottschalg*
Faunhofer CSP, Germany

Dr. Ralph Gottschalg
Faunhofer CSP Lab

Biography

Education

2001 Ph.D. Viva

1996-200 Ph.D.Loughborough University, Centre for Renewable Energy Systems Technology (CREST), UK
1994-1995 M.S. Loughborough University, Centre for Renewable Energy Systems Technology (CREST), UK
1990-1999 Diplom, University Fridericiana, Karlsruhe, Germany

Professional Career

2018-Present Director Fraunhofer-Center for Silicon Photovoltaics CSP, Department Reliability and
Technology for Grid Parity, Germany
Professor of Photovoltaic Energy Systems at Anhalt University of Applied Sciences,
Kothen, German

2004-2018 Professor of Applied Photovoltaics at the Centre for Renewable Energy Systems
Technology (CREST), Department of Electronic and Electrical Engineering, Loughborough
University, UK

2004-2009 Advanced Research Fellow, Engineering and Physical Sciences Research Council EPSRC, UK

2000-2004 Researcher at the Centre for Renewable Energy Systems Technology (CREST), Department
of Electronic and Electrical Engineering, Loughborough University, UK

1996-2000 Part Time Researcher at the Centre for Renewable Energy Systems Technology (CREST),
Department of Electronic and Electrical Engineering, Loughborough University, UK

1995-1996 Research Engineer, Energy Research Group, Fraunhofer Institute for Systems and

Innovation Research IS, Karlsruhe, Germany
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Nov-9 (Mon), 10:30-11:55 Tamna B&C (5F)

Parallel Session T1-01
T1-Crystalline and thin film silicon PV

Chair(s) Yoonmook Kang (Korea University, Republic of Korea)

T1-01-IN-1 (10:30-10:55)
NEUTRAL-COLORED TRANSPARENT CRYSTALLINE SILICON PHOTOVOLTAICS
Kangmin Lee, Namwoo Kim, Han-don Um, and Kwanyong Seo*
School of Energy and Chemical Engineering, Ulsan National Institute of Science and Technology, Ulsan,
Republic of Korea

T1-01-OP-2 (10:55-11:10)
OPTIMIZATION OF LASER-PATTERNING PROCESS AND MOMDULE DESIGN FOR TRANSPARENT
SILICON THIN-FILM SOLAR MODULE USING THIN OMO BACK ELECTRODE
Soo-Won Choi'?*, Jaeho Park', Myunhun Shin?, and Jung-Dae Kwon'**
"Materials Center for Enerqy Convergence, Korea Institute of Materials Science, Changwon, Gyeongnam,
Republic of Korea
’Department of Material Science and Engineering, Pusan National University, Busan, Republic of Korea
?School of Electronics and Information Engineering, Korea Aerospace University, Goyang, Gyeonggi,
Republic of Korea

T1-01-OP-3 (11:10-11:25)
ENHANCEMENT OF LIGHT ABSORPTION IN TRANSPARENT CRYSTALLINE SILICON SOLAR CELLS
USING LIGHT-HARVESTING FILM
Kangmin Lee*, Jeonghwan Park, Seyeon Lim, and Kwanyong Seo**
Department of Energy Engineering, Ulsan National Institute of Science and Technology, Ulsan, Republic
of Korea

T1-01-OP-4 (11:25-11:40)
INFLUENCE OF LIGHT IRRADIATION ON POTENTIAL-INDUCED DEGRADATION FOR THIN-FILM
SILICON PHOTOVOLTAIC MODULES
Yukiko Hara', and Atsushi Masuda'?*
"National Institute of Advanced Industrial Science and Technology, Tsukuba, Japan
Niigata University, Niigata, Japan
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Nov-9 (Mon), 10:30-11:50 Halla A (3F)

Parallel Session T2-01
T2-Chalcogenide thin film PV

Chair(s) SeJin Ahn (Korea Institute of Energy Research, Republic of Korea)

T2-01-IN-1 (10:30-10:50)

SPATIAL ATOMIC LAYER DEPOSITED AL,O; FOR A COST EFFECTIVE FRONT SHEET FOR FLEXIBLE

THIN FILM PV MODULES

Pieter Bolt'*, Dorrit Roosen', Shruti Kulkarni', Hans Linden', Fieke van den Bruele?, and Ulfert Ruehle®

"TNO, Department of Solar Technology and Applications, Eindhoven, The Netherlands

2TNO, Holst Centre, Eindhoven, The Netherlands

’Flisom AG, Niederhaslj, Switzerland
T2-01-IN-2 (10:50-11:10)

ENHANCEMENTS OF PHOTOVOLTAIC PROPERTIES IN FLEXIBLE SEMI-TRANSPARENT CU (IN;.y,

GAx)SE; SOLAR CELL ON ULTRA-THIN GLASS SUBSTRATE

Joo Hyung Park'*, Dongryeol Kim'?, Sang Su Shin'?, Sang Min Lee', Jun-Sik Cho', Jae Ho yunw, and Ho

Seong Lee’

"Photovoltaics Research Department, Korea Institute of Energy Research, Daefeon, Republic of Korea

?School of Materials Science and Engineering, Kyungpook National University, Daegu, Republic of Korea

3Department of Electrical Engineering, Kyungpook National University, Daegu, Republic of Korea
T2-01-OP-3 (11:10-11:20)

SPUTTERED INDIUM-BASED BUFFERS FOR CIGS SOLAR CELLS

Wolfram Witte*, Wolfram Hempel, Stefan Paetel, Richard Menner, and Dimitrios Hariskos

Zentrum fiir Sonnenenergie- und Wasserstoff-Forschung Baden-Wiirttemberg, Stuttgart, Germany
T2-01-OP-4(11:20-11:30)

FLEXIBLE AND BIFACIAL Cu(In,Ga)Se; SOLAR CELLS WITH In,03:5nO, BACK CONTACT

Abdurashid Mavlonov'*, Takahito Nishimura?, Jakapan Chantana'”, Yu Kawano®, Taizo Masuda®, and

Takashi Minemoto®**

"Research Organization of Science and Technology, Ritsumeikan University, Shiga, Japan

2Ritsumeikan Global Innovation Research Organization, Ritsumeikan University, Shiga, Japan
JDepartment of Electrical and Electronic Engineering, Ritsumeikan University, Shiga, Japan
*S-Frontier Division, To yota Motor Corporation, Shizuoka, Japan

T2-01-OP-5 (11:30-11:40)
INKJET PRINTING OF ZN(O,S) BUFFERS FOR CU(IN,GA)(S,SE), THIN FILM SOLAR CELLS
Van Ben Chu'*, Daniel Siopa', Alice Debot', Damilola Adeleye', Jéréme Guillot?, and Phillip J. Dale'**
"University of Luxembourg, Department of Physics and Materials Science, Belvaux, Luxembourg
’Luxembourg Institute of Science and Technology, Materials Research and Technology Department,
Belvaux, Luxembourg
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T2-01-OP-6 (11:40-11:50)
DEVELOPMENT OF LIFT-OFF PROCESS USING LAYERED-GROWN MOSE, ATOMIC FILM FOR
LIGHTWEIGHT AND FLEXIBLE BIFACIAL CU(IN,GA)SE2 SOLAR CELLS
Takahito Nishimura'*, Naoto Hamada', Jakapan Chantana’, Abdurashid Mavlonov', Yu Kawano', Taizo
Masuda?, and Takashi Minemoto'**
"Department of Electrical and Electronic Engineering, Ritsumeikan University, Shiga, Japan

?S-Frontier Division, To yota Motor Corporation, Shizuoka, Japan

Nov-9 (Mon), 10:30-12:00 Samda B (3F)

Parallel Session T4-01
T4-Organic and dye-sensitized solar cells

Chair(s) Tae-Hyuk Kwon (Ulsan National Institute of Science and Technology, Republic of Korea)
T4-01-IN-1 (10:30-10:50)
DYE-SENSITIZED SOLAR CELLS STRIKE BACK TO NEXT GENERATION SOLAR CELLS
Jung Min Ji, Hoaran Zhou, Md. Aftabuzzaman, Masud, Kyeong-Min Kim, and Hwan Kyu Kim*

Department of Chemistry, Korea University, Sejong, Republic of Korea

T4-01-IN-2 (10:50-11:10)
EVALUATION OF SOLID-STATE DYE-SENSITIZED SOLAR CELLS UNDER THE LOW LIGHT INTENSITY
CONDITION
Satoshi Uchida'*, Chie Nishiyama‘, Ludmila Cojocaruz, and Hiroshi Segawa1
"Research Center for Advanced Science and Technology, The University of Tokyo, Tokyo, Japan
’Molecular Chemistry and Materials (C2M), Institute of Molecular Sciences (Batiment A12), University of
Bordeaux, France

T4-01-IN-3 (11:10-11:30)
DEVELOPMENT OF DURABLE DYE-SENSITIZED SOLAR CELLS FOR ENERGY HARVESTING APPLI-
CATIONS
Hiroshi Matsui*, Mami Kitsuda, Naoki Matsumoto, and Kenichi Okada
Electronic Technologies R&D Center, Fujikura Ltd, Japan

T4-01-OP-4 (11:30-11:40)
LOW-TEMPERATURE CHEMICAL SINTERING TECHNIQUE FOR FLEXIBLE DYE-SENSITIZED SOLAR
CELLS
Nhat Dang Quang Lung'*, Kicheon Yoo', Narayan Chandra Deb Nath', Md. Mahbubur Rahman?, and
Jae-Joon Lee'**
"Department of Enerqy & Materials Engineering and Research Center for Photoenerqy Harvesting &

Conversion Technology, Dongguk University, Seoul, Republic of Korea
“Department of Energy and Materials, Konkuk University, Chungju, Republic of Korea
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T4-01-OP-5 (11:40-11:50)
EFFECT OF HIGH DIELECTRIC SRF2 IN TIO2 PHOTOANODE FOR DYE-SENSITIZED SOLAR CELL
APPLICATIONS
Ashok Kumar Kaliamurthy*, Lung Nhat Dang Quang, Hyeong Cheol Kang, Kicheon Yoo, and Jae-Joon Lee**

Department of Enerqy Materials and Engineering, Research Center for Photoenergy Harvesting &
Conversion Technology, Dongguk University, Seoul, Republic of Korea

T4-01-OP-6 (11:50-12:00)
SOLUTION-PROCESSED HYBRID TANDEM SOLAR CELLS BASED ON COLLOIDAL QUANTUM DOTS
AND ORGANIC BULK HETEROJUNCTIONS
Havid Agoma*, Imil Fadli Imran, and Sung-Yeon Jang**
School of Energy and Chemical Engineering, Ulsan National Institute of Science and Technology, Ulsan,
Republic of Korea

Nov-9 (Mon), 10:30-11:45 RM 303 (3F)

Parallel Session T8-01
T8-Systems including BOS components and integrations

Chair(s) 