Prof. Yang Yang

UCLA Distinguished Professor and
The Carol and Lawrence E. Tannas Jr. Endowed Chair in Engineering

Department of Materials Science and Engineering, UCLA

PhD: Physics and Applied Physics, U-Mass., Lowell, 1992;
MS.: Physics and Applied Physics, U-Mass., Lowell, 1988
BS.: Physics, National Cheng-Kung University, Taiwan, 1982

Prof. Yang’s major research interests are in the solar energy and highly efficient electronic devices. He
has more than 430 refereed-papers; more than 30 issued patents, and more than 200 plenary, keynote,
and invited talks. He has accumulated of more than 130,000 citations and his H-Index is ~169 as March
of 2022. He is a member of the European Academy of Science (2021) and a fellow of the American
Association for the Advancement of Science, Materials Research Society, Royal Society of Chemistry,
American Physical Society, Electromagnetic Academy, and SPIE, International Society for Optics and
Photonics. Since 1997, he has supervised 51 PhDs and 55 postdocs to completion. Among them, 41 have
become tenure-track or tenured faculty.

Honors and Awards:

Prof. Yang was elected to be a Member of the European Academy of Science (2021).

Prof. Yang was invited to join the Advanced Materials Hall of Fame (2021)

Founding Dean of School of Engineering, Westlake University, Hangzhou, China (2019-2020)
Highly Cited Researcher in three major fields: Materials Science, Chemistry, and Physics,
Thomson Reuters (now Clarivate Analytics) (Only ~20 people world-wide elected, 2017, 2018,
2019).

Sustainable Energy Award. UK Royal Society of Chemistry. (2019)

Yang's research has been selected as one of the feature research highlight of UCLA 100 Years
Celebration. http://magazine.ucla.edu/features/100-ways-the-planet/index. html

Ranked #3 on the World Top Ten Research Groups on the perovskite solar cell research (behind
Oxford University and Univ. of Nebraska-Lincoln) by the Times Higher Education (THE) (2018)
(https://www.timeshighereducation.com/data-bites/top-universities-and-researchers-perovskite-
solar-cell-research?from=timeline&isappinstalled=0)

Highly Cited Researcher in both Materials Science and Chemistry Categories (2013-2016, &
2020).

Distinguished Alumni Award, National Cheng-Kung University, Taiwan, 2016.

Prof. Sukant Tripathy Endowed Memorial Lecture (2016)

'World's most influential scientific minds’ by Thomason Reuters, 2016. (Only 19 scientists
worldwide been selected.)

Distinguished Achievement Award, Chinese-American Engineers and Scientists Association of
Southern California (CESASC). (2016)

Fellow of American Association for the Advancement of Science (AAAS) (2019)

Fellow of American Physical Society (APS) (2015)

Fellow of Materials Research Society (MRS) (2015)




Fellow of Royal Society of Chemistry (FRSC) (2014)

Fellow of the Electromagnetics (EM) Academy (2014)

SPIE Fellow (2013)

Second highest cited paper in Chemistry between 2005-2015, selected by the American Chemical
Society. (2015)
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Top Hot Researcher in 2010, Science Watch (published by Thomason Reuters), only 11 scientists
were selected, including Andre Geim, the Nobel Prize Laureate in Physics, 2010.

Highest cited Paper in 2010, Advanced Functional Materials

Highest cited Paper in 2008-2010, Journal of American Chemical Society (JACS)

1IEEE Photovoltaic Expert, 2009.

Semiconductor Research Association Invention Award 2008.

NSF Career Award (1998)

Technical Achievements:

Demonstrated a semi-transparent organic PV cell (OPV) with 13.4% efficiency and 20%
transparency. (2021)

Demonstrated NREL Certified CIGS/Perovsite tandem solar cell of record 22.4% PCE solar cell.
(2018)

Demonstrated high carrier mobility of 50cm?/vs on solution processible metal oxide transistor for
OLED displays. (2016)

Ultra-high specific power solar cell of 1200 kw/kg based on flexible perovskite solar cell. (2016)
Demonstrated 19.3% PCE of perovskite solar cell. (2014) and 20.23% PCE (certified by NREL)
of perovskite/CIGS solar cell.

Since 2004, Yang has consistently promoted the organic solar cell efficiency from 4% (2005) to
break the 10% technical (and commercialization) barrier (2012), and reached 11.5% in 2014.
He has been pioneering the organic tandem solar cell technology in the past seven years.
Invented the inverted polymer solar cell (2008) and inverted polymer tandem solar cell (2010).
The inverted organic solar cell has become the industry standard in manufacture.

Invented a high yield solution-process for producing large-area graphene flakes. (2007)

Invented organic memory device by utilizing a nano-particle embedded polymer matrix. (2004)
Invented organic vertical transistors for organic displays. (2001)

Inventor of the interfacial layer which improves metal/organic interface, and enables Ohmic
contact between the metal and organic interface. The concept of interfacial layer has been
widely applied in OLED displays and solar cells. (1994)

His technology has enabled five startups: Horizon PV (2014); Solarmer Energy Inc. (2006),;
Silanna (in Australia, 2007); ORFID Corp. (Los Angeles, 2004-2006); Coatue Technology (2001,
Cambridge, Massachusetts, acquired by AMD in 2003). Currently, he is serving the Advisor to
Solarmer Energy Inc. and Horizon PV Inc.



PROFESSIONAL EXPERIENCE

UCLA (University of California, Los Angeles) (1997-present):

The Carol and Lawrence E. Tannas Jr. Endowed Chair in Engineering, since July 2011

Nano Renewable Energy Center, California Nano-System Institute, Faculty Director, (2007-present).
Materials Science and Engineering, Professor (02-now), Asso. Prof. (98-02), Asst. Prof. (97-98)

Our current research focuses on five major areas on electronic and optoelectronic materials
and devices based on solution processible organic, inorganic and nano materials:

(@)

Thin film solar cell based on Organic and Organic Hybrid
materials. OPV device is promising technology for the next
generation thin film PV cells. Yang’s group emphasizes on
fundamental understanding of the device physics, material
science and processing, subsequently applying the knowledge in
designing unique device architectures, novel donor/acceptor
materials, and interfaces. Their tandem devices have reached
efficiency of 10.6% PCE, this is the world record in the polymer
solar cell technology. Transparent OPV cells: By utilizing the
IR part of the solar spectrum, Yang’s group has demonstrated a
highly efficient and transparent OPV devices. The transparency
reaches 70% in the visible, and the efficiency reaches more than
5% PCE in 2013, and currently reached to 9% PCE with 50%
transmission in the visible range.

Flexible organic solar cell, a
revolutionary technology.
The OPYV panel can be easily
installed and used.

Technology transfer: (1) Solarmer Energy Inc., Los Angeles, California. In 2006, Solarmer
Energy Inc. has established with license agreement with UCLA. (2006-present) In 2010,
Solarmer Materials Inc. (Beijing) was branched out from Solarmer Energy Inc. for OPV
materials.

(b) Thin film solar cell based on CIGS: Cu-In-Ga-Se solar cell is one of the most promising solar

(©)

cell with its direct bandgap and the absorption nearly perfect matches the solar spectrum. Our
research focuses on the understanding the band structure of the CIGS and its relationship to the
formation and composition of the CIGS nano-crystal, and the influence to the device
characteristics. His group also emphasized on the interface engineering between each layer and
working on the tandem solar cells.

Thin film solar cell based on metal halide perovskite: Since 2013, Yang’s group has initiated
the perovskite solar cell research. Their research has focused on material, process and interface
engineering based on fundamental understanding of material science and device physics. In
particular, they developed new device architectures with improved interfaces for achieving record
performance (Science, 2014) and stability (Nat. Nanotech., 2015). Also, understanding of
physico-chemical interactions and defect physics has allowed them to improve crystal growth
(Chem, 2017) and defect density of perovskite materials (Sci. Adv. 2017). As of 2018, the PCE of
their perovskite solar cells has reached 21% (certified stabilized PCE of 19.77% by Newport). In
addition, they combined their perovskite and CIGS solar cells to realize high efficiency
perovskite/CIGS tandem solar cells. The CIGS/perovskite tandem solar cell demonstrated record
PCE 0f 22.4% in 2018 (submitted to Science, under review).

Technology Transfer: Horizon PV Inc. is a startup located in Westwood California for the
perovskite solar cell technology. (2014-present).



(d) Metal oxide transistors. Metal oxide transistors: Since 2013, Yang's group has initiated the
metal oxide transistor research for the application in displays, bio-sensors, and wearable
electronics. In particular, solution-processed metal oxide transistors have reached the field-effect
mobility upto 50 cm2/Vs. It is the highest values of solution-processed metal oxide transistors at
low temperature processing. It is ideal for the LCD and OLED applications. In parallel: new
chemical formulation, eco-friendly, and large area processing of metal oxide-based materials and
devices have also explored. Bio-sensing platforms of metal oxide transistors with an ultrathin
semiconductor layer have been studied to realize high-sensitive and -selective sensor-based
wearable applications. We have demonstrated DNA-based neurotransmitter detectors for the early
diagnosis of degenerated brain disorders and non-invasive pH and glucose level sensors.

Technology transfer: (1) Mo Technologies, Inc. (2017-present), Mo Technologies, Inc. is a
startup company located in Pasadena California and their business is in the commercialization of
metal oxide transistors for OLED displays. (2) ORFID Corporation, Los Angeles, CA., (2003 —
2009), ORFID was a start-up company focused on printable organic electronics and low-cost
radio frequency identification tags.

graphene: By a unique solution processing method using hydrazine, they have created an easy
solution processible graphene with large-area graphene sheets. Transparent electrode This is a
joint research with Prof. Richard Kaner of the Chemistry Department, UCLA.

Westlake University, Hangzhou, Zhejiang province, China (July 2019- October 2020)
Guogiang Chair Professor, Founding Dean of School of Engineering

During the 16 months as the Founding Dean, Prof. Yang had been highly productive, and his major

achievements are the follows:

o Lay down the organization structure for the School of Engineering (SoE), forming several
committees such that the major decisions of SOE are determined by the faculty members.

o Cultivated the culture, which emphasized on “Honesty and Integrity”, for the School of
Engineering.

o Forming the Faculty Search Committee, recruited 17 new faculty members from around the world.

o Double the number of female faculty.

o Forming the Multi-disciplinary Research Initiative Center (MRIC) to promote cross-disciplinary
research between faculties from different schools in Westlake University.

o Forming the Center for the Next Generation Materials (NexGeM).

o  Forming the Engineering Shared Facility to support faculty research.

o Forming Engineering Advisory Board (both domestic and international).

e Forming two PhD programs (1% 1-+%) on Materials and Microelectronics, respectively.

e Laboratory and office space arrangements for the new campus, scheduled to move in 2021.

o  Organized Westlake International Symposium on Engineering (WISE) on July, 2019.

Zhejiang-California Nano-system Institute, Zhejiang University, China
Center for Organic Opto-electronics Technology
Foreign Director and Chief Scientist, (2006 — 2008)

Center for organic opto-electronics technology is a newly established center under UCLA-Zhejiang
University joint efforts in nanotechnology. Yang was serving as the founding director and chief
scientist in this center.



1.

UNIAX Corporation, (1992-1996), Staff Scientist.

(a) Reported the first observation of the dynamic p-n junction from polymer light-emitting
electrochemical cells. (b) Researched on conductive plastic electrodes - high surface area polyaniline
electrodes - used in the polymer light-emitting diodes; reported the highest LED quantum efficiency
(>2.5%) on single layer devices by applying this unique electrode. (¢) Developed blue-green polymer
light-emitting electrochemical devices with 4% quantum efficiency and 12 Im/w power efficiency; a
record [85] in its class kept for several years. (d) Invented a novel polymer thin film transistor, the
Polymer Grid Triode, for high speed switches. In principle, the speed of the polymer triode can
be >1MHz, which is very fast for the organic devices. (e) Developed organic transistors based on
sexi-thiophenes on oriented meso-epitaxy PTFE film.

University of California-Riverside, (1991-1992) Postdoc in Chemistry (Prof. Bryan Kohler group)

(a) Investigation of NLO optical hole burning effect in polyene organic molecules at less than 4K
temperature; (b) precision optics: design and setup the optics of an active single frequency Ti:Al2O3

laser (the third one in the US) for the spectroscopy research.

PROFESSIONAL SOCIETIES:

Materials Research Society, MRS

American Chemical Society, ACS

American Physical Society, APS

SPIE—The International Society for Optical Engineering, SPIE

Society of Information Displays, SID

Institute of Electrical and Electronics Engineers (IEEE)

Faculty Director of SID UCLA Student Chapter.

Organized two International Conferences on OLED (2001) and Organic Electronics (2013) at
UCLA, and multiple symposiums on organic electronics for MRS and SPIE.

LIST of ISSUED PATENTS

U. S. Patent, “Efficient and stable perovskite solar cells with all solution processed metal oxide
transporting layers,” US 10693071 B2, University of California, Yang Yang, Jingbi You, Lei
Meng. (2020/06/23)

W.O. Patent, “2D perovskite stabilized phase-pure formamidinium perovskite solar cells and
light emitting diodes,” WO 2020018456 Al, University of California, Yang Yang, Jinwook
Lee, Tachee Han. (2020/02/07)

U. S. Patent, “High performance chemical and bio sensors using metal oxide semiconductors,”
US 10436746 B2, University of California, Yang Yang, You Seung RIM, Jonathan Yang.
(2019/10/08)

U. S. Patent, “Sequential processing with vapor treatment of thin films of organic-inorganic
perovskite materials,” US 10403836 B2, University of California, Yang Yang, Qi Chen,
Huanping Zhou. (2019/09/03)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

W.O. Patent, “A bi-functional lewis base additive for microscopic homogeneity in perovskite
solar cells,” WO 2019028054 A1, University of California, Yang Yang, Jin-Wook Lee, Tae-
Hee Han. (2019/02/07)

U. S. Patent, “Metal-chalcogenide photovoltaic device with metal-oxide nanoparticle window
layer,” US 9780238 B2, University of California, Yang Yang, Huanping Zhou, Bao Lei,
Choong-Heui Chung, Brion P. Bob. (2017/10/03)

U. S. Patent, “Conjugated polymers for electronic devices,” US 9663611 B2, University of
California, Yang Yang, Letian Dou, Wei-Hsuan Chang. (2017/05/30)

U.S. Patent, “Solution processed nanoparticle-nanowire composite film as a transparent
conductor for opto-electronic devices,” US 9560754 B2, University of California, Yang Yang,
Choong-Heui Chung, Rui Zhu, Tze-Bin Song. (2017/01/31)

U.S. Patent, “Inorganic solution and solution process for electronic and electro-optic devices,”
US 9502600 B2, University of California, Yang Yang, Wenbing Yang, Shenghan Li, Wan-
Ching Hsu. (2016/11/22)

U.S. Patent, “Solution process for improved nanowire electrodes and devices that use the
electrodes,” US 9460999 B2, University of California, Yang Yang, Rui Zhu. (2016/10/04)
U.S. Patent, “Solution process for improved nanowire electrodes and devices that use the
electrodes,” US 9425420 B2, University of California, Yang Yang, Letian Dou, Jing-Bi You.
(2016/08/23)

U.S. Patent, “Solution processable material for electronic and electro-optic applications,” US
9295133 B2, University of California, Yang Yang, Mi-Haye Park, Gang Li. (2016/03/22)

U.S. Patent, “Polarizing photovoltaic devices and applications in LCD displays and tandem
solar cells,” US 9209340 B2, University of California, Yang Yang, Rui Zhu. (2015/12/08)
U.S. Patent, “Solution-processed inorganic photo-voltaic devices and methods of production,”
US 9190543 B2, University of California, Yang Yang, Wei-Jen Hou, Bao Lei, Shenghan Li.
(2015/11/17)

U.S. Patent, “High-throughput solution processing of large scale graphene and device
applications,” US 9105403 B2, University of California, Yang Yang, Richard B. Kaner,
Chun-Chih Tung, Matthew J. Allen. (2015/08/11)

U.S. Patent, “Electro-optic device having nanowires interconnected into a network of
nanowires,” US 8993998 B2, University of California, Yang Yang, Rui Zhu, Chun Chao
Chen, Letian Dou, Gang Li. (2015/03/31)

U.S. Patent, “Copolymers of alkoxythiophene,” US 8530594 B2, University of California,
Qibing Pei, Yang Yang, Chenjun Shi. (2013/09/10)

U.S. Patent, “Active materials for photoelectric devices and devices that use the materials,” US
8367798 B2, University of California, Yang Yang, Jianhui Hou. (2013/02/05)

U.S. Patent, “Polymer electronic devices by all-solution process,” US 8044389 B2, University
of California, Yang Yang, Jinsong Huang. (2011/10/25)

U.S. Patent, “Stacked layer electrode for organic electronic devices,” US 7796320 B2,
University of California, Yang Yang, Hsing-En Elbert Wu. (2010/09/14)

U.S. Patent, “Transistor with tunneling dust electrode,” US 7759674 B2, University of
California, Fuji Electric Holdings Co., Ltd., Yang Yang, Haruo Kawakami. (2010/07/20)
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28.
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31.

32.

33.

34.

35.

36.

37.

38.

U.S. Patent, “Bistable nanoparticle-polymer composite for use in memory devices,” US
7750341 B2, University of California, Yang Yang, Jianyong Ouyang. (2010/07/06)

U.S. Patent, “Memory devices based on electric field programmable films,” US 7557372 B2,
University of California, Rohm and Haas Company, Yang Yang, Jianyong Ouyang, Charles R.
Szmanda. (2009/07/07)

U.S. Patent, “Nanoparticle-polymer bistable devices,” US 7554111 B2, University of
California, Yang Yang, Richard Kaner. (2009/06/30)

U.S. patent, “Three-terminal electrical bistable devices,” US 7544966 B2, University of
California, Yang Yang, Liping Ma, Jun He. (2009/06/09)

U.S. Patent, “Rewritable nano-surface organic electrical bistable devices,” US 7482621 B2,
University of California, Yang Yang, Liping Ma. (2009/01/27)

U.S. Patent, “Vertical organic field effect transistor,” US 7476893 B2, University of California,
Yang Yang, Liping Ma. (2009/01/13)

U.S. Patent, “Memory devices based on electric field programmable films,” US 7274035 B2,
University of California, Yang Yang, Jianyong Ouyang, Charles R. Szmanda. (2007/09/25)
U.S. Patent, “Organic bistable device and organic memory cells,” US 6950331 B2, University
of California, Yang Yang, Liping Ma, Jie Liu. (2005/09/27)

E.P. Patent, “Polyfluorenes as materials for photoluminescence and electroluminescence,” EP
0885461 B1, DuPont Displays Inc., Qibing Pei, Yang Yang, Gang Yu. (2003/08/13)

U.S. Patent, “Organic semiconductor devices using ink-jet printing technology and device and
system employing same,” US 6576975 B1, University of California, Yang Yang. (2003/06/10)
U.S. Patent, “Process for fabricating organic semiconductor devices using ink-jet printing
technology and device and system employing same,” US 6566153 B1, University of California,
Yang Yang. (2003/05/20)

E.P. Patent, “Organic electroluminescent device,” EP 0842592 B1, Koninklijke Philips
Electronics N.V., DuPont Displays Inc. (Former: Uniax Corporation), Jeroen Johannes
Marinus Vleggaar, Yang Yang, Marcus Gerardus Van Munster, Petrus Jacobus Maria Peters.
(2001/10/10)

U.S. Patent, “Polyfluorenes as materials for photoluminescence and electroluminescence,” US

5900327, DuPont Displays Inc. (Former: Uniax Corporation), Qibing Pei, Gang Yu, Yang
Yang. (1999/05/04)

U.S. Patent, “Bilayer composite electrodes for diodes,” US 5723873 A, DuPont Displays Inc.
(Former: Uniax Corporation), Yang Yang. (1998/03/03)

U.S. Patent, “Polymer grid triodes,” US 5563424 A, DuPont Displays Inc. (Former: Uniax
Corporation), Yang Yang, Alan J. Heeger.. (1996/10/08)

U.S. Patent, “Conductive layered product and method of manufacturing the same,” US
5556706 A, Panasonic Corporation (Former: Matsushita Electric Industrial Co., Ltd.), Katsuya
Wakita, Shu Hotta, Nobuo Sonoda, Yang Yang. (1996/09/17)

U.S. Patent, “Method of manufacturing organic oriented film and method of manufacturing
electronic device,” US 5546889 A, Panasonic Corporation (Former: Matsushita Electric
Industrial Co., Ltd.), Katsuya Wakita, Shu Hotta, Nobuo Sonoda, Yang Yang. (1996/08/20)



LIST OF PENDING PATENTS:

Polymer Solar Cells:

9.

10.
11.
12.
13.
14.

15.

MULTIPLE DONOR/ACCEPTOR BULK HETEROJUNCTION SOLAR CELLS, UCLA Case
Number: 2013-919-2 (2013)

TRANSPARENT ORGANIC SOLAR CELLS FOR AGRONOMIC APPLICATIONS, UCLA
Case Number: 2013-515-2 (2013)

ORGANIC TANDEM PHOTOVOLTAIC DEVICES AND METHODS, UCLA Case Number:
2013-261-2 (2013)

INVERTED POLYMER TANDEM SOLAR CELL, 61/500,832, 06/24/2011

NOVEL POLYMER FOR POLYMER SOLAR CELLS, TRANSISTORS, AND SENSORS,
61/468,904, 03/29/2011

VERSATILE AND ROBUST INTERCONNECTION LAYER FOR TANDEM POLYMER
SOLAR CELLS, 61/362,013, 7/07/2010

MULTI-SOURCE/COMPONENT SPRAY COATING FOR POLYMER SOLAR CELLS,
61/243,673, 09/18/2009

3 TERMINAL PARALLEL CONNECTED ORGANIC TANDEM SOLAR CELL, 61/241,657,
09/11/2009

HIGHLY EFFICIENT TANDEM POLYMER PHOTOVOLTAIC CELLS, 61/221,404,
06/29/2009

STRUCTURES, SYNTHESIS AND APPLICATIONS OF A NEW FAMILY OF POLYMERIC
PHOTOVOLTAIC MATERIALS, 13/056,871, 08/18/2009

PLASTIC SOLAR CELLS, 12/162,943,188, 02/16/2007

COPOLYMERS OF ALKYIOXYTHIOPHENE, 12/210,468, 3/16/2007

HOW TO FORM A UNIQUE POLYMER FILM FOR POLYMER SOLAR CELLS, 11/887,938,
04/06/2006.

EFFECTIVE ORGANIC SOLAR CELLS BASED ON TRIPLET MATERIALS, 11/921,236,
06/01/2006

HIGH PERFORMANCE POLYMER PHOTOVOLTAIC DEVICE, 10/510,661. 4/15/2003.

Memory and Metal Oxide TFT Devices:

1.

2.

METHOD OF DIRECT PATTERNING ON SOL-GEL INORGANIC FILMS AND FILM
FORMATION AT LOW TEMPERATURE, UCLA Case No. 2014-641.

FORMATION METHOD OF METAL OXIDE SEMICONDUCTOR FILMS AND
TRANSISTORS USING THE SOLUTION PROCESS, UCLA Case Number: 2014-298-1

LOW TEMPERATURE PROCESSED HIGH PERFORMANCE METAL OXIDE
TRANSISTORS ON EARTH ABUNDANT ELEMENTS, UCLA Case Number: 2014-131-1
STACKABLE POLYMER MEMORY DEVICE, 12/324,301, 11/26/2008

DRIVING METHOD FOR SWITCHING DEVICE, 10/592,079, 5/11/2005

Inorganic Solar Cells:

1.

BI-FUNCTIONAL LEWIS BASE ADDITIVE FOR MICROSCOPIC HOMOGENEITY IN
PEROVSKITE SOLAR CELLS, UCLA Case Number: 2018-020-1 (2018)



10.

11.

12.

13.

14.

15.

16.

17.

Others:

EFFICIENT AND STABLE PEROVSKITE SOLAR CELLS WITH ALL SOLUTION
PROCESSED METAL OXIDE TRANSPORTING LAYERS, UCLA Case Number: 2015-556-2
(2015)

TANDEM ORGANIC-INORGANIC PHOTOVOLTAIC DEVICES, UCLA Case Number:
2015-152-2 (2015)

PEROVSKITE-BASED ON OPTOELECTRONIC DEVICE EMPLOYING NON-DOPED
SMALL MOLECULE HOLE TRANSPORT MATERIAL, UCLA Case Number: 2014-734-3
(2014)

TWO-STEP PROCESSING WITH VAPOR TREATMENT OF THIN FILMS OF ORGANIC-
INORGANIC PEROVSKITE MATERIALS, UCLA Case Number: 2014-251-2 (2014)

LOW BANDGAP POLYMER AS THE HOLE-TRANSPORTING MATERIAL FOR
PEROVSKITE PHOTOVOLTAIC DEVICE. UCLA Case Number: 2014-777-1 (2014)

WORK FUNCTION MODIFICATION ON ELECTRODE FOR ORGANIC-INORGANIC
PEROVSKITE SOLAR CELL, UCLA Case Number: 2014-753-1 (2014)

ENHANCED RE-CONSTRUCTION PROCESS FOR ORGANIC-INORGANIC PEROVSKITE
SOLAR CELL, UCLA Case Number: 2014-752-1 (2014)

LOW-TEMPERATURE SOLUTION-PROCESSED PEROVSKITE SOLAR CELLS WITH
HIGH EFFICIENCY AND FLEXIBILITY, U.S. PROVISIONAL Application No. ~ 61/923,510.
(2014)

SPIN-COUPLED SEMICONDUCTOR MATERIALS AND THEIR APPLICATIONS. U.S.
Provisional Patent Application No. 61/908,999. (2013)

AQUEOUS PRECURSOR SYNTHESIS AND DEPOSITION OF SEMICONDUCTING
METAL CHALCOGENIDE FILMS, UC Case #2012-128-1, 2012

FORMATION OF BULK HETEROJUNCTION INORGANIC SOLAR CELLS, UCLA Case #
2010-770-1, 2010

ENHANCING THE EFFICIENCY OF LOW TEMPERATURE PROCESSED CulnSe2
PHOTOVOLTAIC DEVICES THROUGH CADMIUM ION DOPING, 2010-771-1, 2010

A SIMPLE ROUTE FOR GRAIN GROWTH IN SOLUTION-PROCESSED CRYSTALLINE
SEMICONDUCTORS, 61/288,077, 12/18/2009

HIGH-THROUGHPUT SOLUTION PROCESSING OF SWCNT-GRAPHENE HYBRID
TRANSPARENT CONDUCTOR, 61/129,698, 07/14/2008

A METHOD OF FORMING JUNCTION SOLAR CELL FROM METAL CHALCOGENIDE
PRECURSORS, 60/996,885, 12/10/2007

SOLUTION-PROCESSED INORGANIC JUNCTION SOLAR CELL, 60/996,886, 12/10/2007

HIGH PERFORMANCE CHEMICAL AND BIO SENSORS USING METAL OXIDE
SEMICONDUCTORS, UCLA Case Number: 2016-090-4 (2016)

AN ELECTRO-OPTIC DEVICE HAVING NANOWIRES INERCONNECTED INTO A
NETWORK OF NANOWIRES, UCLA Case Number: 2012-792-3 (2012)

ACTIVE MATERIALS FOR ELECTRO-OPTIC DEVICES AND ELECTRO-OPTIC DEVICES,
UCLA Case Number: 2011-558-3 (2011)

STRATEGIES FOR EFFICIENT, LARGE-AREA AND FLEXIBLE ORGANIC ELECTRONIC
DEVICES - MODIFICATIONS OF TRANSPARENT ELECTRODE, GLASS SUBSTRATE...,
12/179,387, 07/24/2008

SURFACE TREATMENT FOR HIGH-EFFICIENCY POLYMER LIGHT-EMITTING DIODES,
60/991,603, 11/30/2007

APPLICATION OF CONDUCTING POLYMER AS ELECTRIC GLUE, 11/922,051, 6/30/2006



7. A GENERAL METHOD FOR ACHIEVING HIGH EFFICIENCY IN POLYMER LIGHT-
EMITTING DIODES, 11/918,893, 4/21/2006

8. MULTIFUNCTIONAL ORGANIC THIN FILM PREPARED BY SINGLE SOURCE
EVAPORATION, UC Case Number: 2003-222-2, US Provisional No. 10/542,791, 01/29/2004.

LIST OF PUBLICATIONS

Book:

Yang Yang and Gang Li, Editors; Progress in High-Efficient Solution Process Organic Photovoltaic
Devices — Fundamentals, Materials, Devices and Fabrication; Springer Topics in Applied Physics
130. (2015) (ISBN: 978-3-662-45508-1)

Book Chapter and Journal Editing:

1.

10.

11.

Guest Editor, Special Issue of the MRS Bulletin on Organic Electronic Materials and Devices, June
15, 1997.

Yang Yang, Shun-Chi Chang, Jayesh Bharathan, and Jie Liu, Organic/polymeric electroluminescent
devices processed by hybrid ink-jet printing, Encyclopedia of Image, John Wiley and Sons, 2000.

Yijian Shi, Jie Liu, and Yang Yang, Polymer Morphology and Device Performance in Polymer
Electronic Devices; Book Chapter in Organic Electroluminescent Devices: A survey, Chapter 6, page
155-185, America Institute of Physics Press, Editor: J. Shinar, Spring-Verlag, October 2003.

Yang Yang, Yijian Shi, Jie Liu, and Tzung-Fang Guo, and, “The Control of Morphology and the
Morphological Dependence of Device Electrical and Optical Properties in Polymer Electronics”,
Chapter 13, pp. 307-354. on “Electronic and Optical Properties of Conjugated Molecular Systems in
Condensed Phases”, Editor, Dr. Shi Hotta. Research Signpost Publishing, India, 2004.

Jie Liu, Yijian Shi, and Tzung-Fang Guo, Yang Yang, “The Electronic and Optical Properties in
Conjugated Polymers and Devices, Editor”, chapter 15 in “The Handbook of Electroluminescence
Materials”, Editor: D. R. Vij, Institute of Physics Publishing, U.K., 2004.

Herb Gorokin and Yang Yang, Guest Editor, Special Issue of the MRS Bulletin on Solid State
Nonvolatile Memory Devices, November, 2004.

Yang Yang, Organic Nonvolatile Memories, book chapter in Materials for Information Technology -
Devices, Interconnects and Packaging, ed. E. Zschech, C. Whelan, T. Mikolajick, Springer-Verlag,
August 18", 2005, page 197-209.

Yang Yang and Fred Wudl, Guest Editor, Special Issue on “Interface in Organic Electronics”,
Advanced Materials, April 20", 2009, 21, page 1395 — 1530.

Juo-Hao Li, Jinsong Huang, and Yang Yang, “Nanostructured Organic Light-Emitting Devices”
Chapter 14 in Nanotechnology for the Energy Challenge, Edited by Dr. Javier Garcia-Martinez;
Wiley, 2009. page 403 — 434,

Jinsong Huang, Gang Li, Juo-Hao Li, Li-Min Chen, and Yang Yang, “Transparent Solar Cells Based
on Organic Polymers”, Chapter 14 in “Transparent Electronics — from synthesis to applications”.
Editor: Antonio Facchetti and Tobin Marks, Wiley, 2010, page 343-170.

Hsiang-Yu Chen, Zheng Xu, Gang Li, and Yang Yang, “Improving Polymer Solar Cell Through
Efficient Solar Energy Harvesting”, book chapter in “WOLEDs and Organic Photovoltaics, Green
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12. Y. Yang, Y. Yao and G. Li. “Routes toward High-Efficiency Polymer Solar Cells”, p. 319-358., in
“Organic Electronics: Materials, Processing, Devices and Applications”, Ed. by Franky So, CRC
Press, 2010.
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On Materials and Devices:

1. Shaun Tan, Tianyi Huang, I[lhan Yavuz, Rui Wang, Tae Woong Yoon, Mingjie Xu, Qiyu Xing,
Keonwoo Park, Do-Kyoung Lee, Chung-Hao Chen, Ran Zheng, Taegeun Yoon, Yepin Zhao, Hao-
Cheng Wang, Dong Meng, Jingjing Xue, Young Jae Song, Xiaoqing Pan, Nam-Gyu Park, Jin-Wook
Lee and Yang Yang, Stability-limiting heterointerfaces of perovskite photovoltaics, Nature, 2022.
Major.

2. Jin-Wook Lee, Shaun Tan, Sang II Seok, Yang Yang and Nam-Gyu Park, Rethinking the A cation in
halide perovskites, Science, 375(6583): eabj1186, 2022. Equal.
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Photovoltaics, Small, 18(8): 2103887, 2022. Major.
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ACS Nano, 15(12): 18679-18682, 2021. Major.

8. Yepin Zhao, Yuan Zhu, Hao-Wen Cheng, Ran Zheng, Dong Meng and Yang Yang, A review on
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Major.
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16.

17.

18.
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Gao, Jianbo Wang, Tingting Shi, Xin Wang, Xinhui Lu, Hongbin Wu, Jianhui Hou, Dangyuan Lei,
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Perovskite for High-Performance Photovoltaics, Acc. Mater. Res., 2(6): 447-457,2021. Major.

Rui Wang, Tianyi Huang, Jingjing Xue, Jinhui Tong, Kai Zhu, Yang Yang, Prospects for metal halide
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Dong, Yanjie Li, Jiasai Yao, Dong Meng, Zhao-Kui Wang, Yang Yang, Single-Layered MXene
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Blake P Finkenauer, Yao Gao, Xiaokang Wang, Yue Tian, Zitang Wei, Chenhui Zhu, David J Rokke,
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Hao-Cheng Wang, Chung-Hao Chen, Ren-Hao Li, Yu-Che Lin, Cheng-Si Tsao, Bin Chang, Shaun
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28.
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Yepin Zhao, Pengchen Zhu, Shu Huang, Shaun Tan, Minhuan Wang, Rui Wang, Jingjing Xue, Tae-
Hee Han, Sung-Joon Lee, Anni Zhang, Tianyi Huang, Pei Cheng, Dong Meng, Jin-Wook Lee, Jaime
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Defect Passivation for Metal Halide Perovskite Solar Cells, J. Am. Chem. Soc., 2020, 142(47): 20071-
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Yepin Zhao, Pengchen Zhu, Minhuan Wang, Shu Huang, Zipeng Zhao, Shaun Tan, Tae-Hee Han,
Jin-Wook Lee, Tianyi Huang, Rui Wang, Jingjing Xue, Dong Meng, Yu Huang, Jaime Marian, Jia
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Hao-Sheng Lin, Jong-Min Lee, Jiye Han, Changsoo Lee, Seungju Seo, Shaun Tan, Hyuck Mo Lee,
Eun Jung Choi, Michael S Strano, Yang Yang, Shigeo Maruyama, Il Jeon, Yutaka Matsuo, Jin-Woo
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Adv. Sci., 7(20), 2000789, 2020. Equal.

Yangqi Luo, Pritesh Parikh, Thomas M Brenner, Min-cheol Kim, Rui Wang, Yang Yang, Juan-Pablo
Correa-Baena, Tonio Buonassisi, Ying Shirley Meng, David P Fenning, Quantitative Specifications
to Avoid Degradation during E-Beam and Induced Current Microscopy of Halide Perovskite Devices,
J. Phys. Chem. C 2020, 124, 35, 18961-18967. Equal.

Pei Cheng, Hao-Cheng Wang, Yuan Zhu, Ran Zheng, Tengfei Li, Chung-Hao Chen, Tianyi Huang,
Yepin Zhao, Rui Wang, Dong Meng, Yaowen Li, Chenhui Zhu, Kung-Hwa Wei, Xiaowei Zhan,
Yang Yang, Transparent Hole-Transporting Frameworks: A Unique Strategy to Design High-
Performance Semitransparent Organic Photovoltaics, Adv. Mater. Vol.32 Iss.39, 2003891, 2020.
Major.

Shaun Tan, Ilhan Yavuz, Marc H Weber, Tianyi Huang, Chung-Hao Chen, Rui Wang, Hao-Cheng
Wang, Jeong Hoon Ko, Selbi Nuryyeva, Jingjing Xue, Yepin Zhao, Kung-Hwa Wei, Jin-Wook Lee,
Yang Yang, Shallow Iodine Defects Accelerate the Degradation of a-Phase Formamidinium
Perovskite, Joule, 2020. Major.

Pei Cheng, Hao-Cheng Wang, Ran Zheng, Yuan Zhu, Shuixing Dai, Zeyuan Li, Chung-Hao Chen,
Yepin Zhao, Rui Wang, Dong Meng, Chenhui Zhu, Kung-Hwa Wei, Xiaowei Zhan, Yang Yang.
Enabling High-Performance Tandem Organic Photovoltaic Cells by Balancing the Front and Rear
Subcells, Adv. Mater. Vol.32, Iss.38, 2002315, 2020. Major.

Dong Meng, Jonathan Lee Yang, Chengyi Xiao, Rui Wang, Xiaofei Xing, Olkan Kocak, Gulsevim
Aydin, Ilhan Yavuz, Selbi Nuryyeva, Lei Zhang, Guogang Liu, Zhenxing Li, Shuai Yuan, Zhao-Kui
Wang, Wei Wei, Zhaohui Wang, KN Houk, Yang Yang, Noncovalent n-stacked robust topological
organic framework, PNAS August 25, 2020 117 (34) 20397-20403. Major.

Yepin Zhao, Zhengxu Wang, Guangwei Xu, Le Cai, Tae-Hee Han, Anni Zhang, Quantan Wu, Rui
Wang, Tianyi Huang, Pei Cheng, Sheng-Yung Chang, Daqian Bao, Zhiyu Zhao, Minhuan Wang,
Yijie Huang, Yang Yang,High Performance Indium-Gallium-Zinc Oxide Thin Film Transistor via
Interface Engineering, Adv. Func. Mat., Vol.30, Iss.34, 2003285, 2020. Major.

Jingjing Xue, Rui Wang, Yang Yang, The Surface of Halide Perovskite from Nano to Bulk, Nat Rev
Mater 5, 809-827 (2020). Major.

Chen Chen, Tae-Hee Han, Shaun Tan, Jingjing Xue, Yepin Zhao, Yunfei Liu, Haoran Wang, Wei Hu,
Cong Bao, Marco Mazzeo, Rui Wang, Yu Duan, Yang Yang, Efficient Flexible Inorganic Perovskite
Light-Emitting Diodes Fabricated with CsPbBr3; Emitters Prepared via Low-Temperature in Situ
Dynamic Thermal Crystallization, Nano Lett. 2020, 20, 6, 4673—4680. Major.
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40.

41.

42,

43.

44.

45.

46.

47.

48.

Pei Cheng and Yang Yang, Narrowing the Band Gap: The Key to High-Performance Organic
Photovoltaics, Acc. Chem. Res. 2020, 53, 6, 1218-1228. Major.

Pei Cheng, Jiayu Wang, Xiaowei Zhan, Yang Yang, Constructing High-Performance Organic
Photovoltaics via Emerging Non-Fullerene Acceptors and Tandem-Junction Structure, Adv. Ene. Mat.,
Vol.10, Iss.21, 2000746, 2020. Major.

Sang-Hoon Bae, Donghyuk Kim, Sheng-Yung Chang, Janet Hur, Hyunseok Kim, Jin-Wook Lee,
Bowen Zhu, Tae-Hee Han, Chanyeol Choi, Diana L Huffaker, Dino Di Carlo, Yang Yang, You
Seung Rim, Hybrid Integrated Photomedical Devices for Wearable Vital Sign Tracking, ACS Sensors,
2020. Equal.

Ganbaatar Tumen-Ulzii, Chuanjiang Qin, Dino Klotz, Matthew R Leyden, Pangpang Wang, Morgan
Auffray, Takashi Fujihara, Toshinori Matsushima, Jin-Wook Lee, Sung-Joon Lee, Yang Yang,
Chihaya Adachi, Detrimental Effect of Unreacted PbI2 on The Long-Term Stability of Perovskite
Solar Cells, Adv. Mater. Vol.32, Iss.16, 1905035, 2020. Equal.

Shaun Tan, Ilhan Yavuz, Nicholas De Marco, Tianyi Huang, Sung-Joon Lee, Christopher S Choi,
Minhuan Wang, Selbi Nuryyeva, Rui Wang, Yepin Zhao, Hao-Cheng Wang, Tae-Hee Han, Bruce
Dunn, Yu Huang, Jin-Wook Lee, Yang Yang, Steric Impediment of lon Migration Contributes to
Improved Operational Stability of Perovskite Solar Cells, Adv. Mater. Vol.32, Iss.11, 1906995, 2020.
Major.

Tae-Hee Han, Jin-Wook Lee, Yung Ji Choi, Chungseok Choi, Shaun Tan, Sung-Joon Lee, Yepin
Zhao, Yu Huang, Dongho Kim, Yang Yang, Perovskite Light-Emitting Diodes: Surface-2D/Bulk-3D
Heterophased Perovskite Nanograins for Long-Term-Stable Light-Emitting Diodes, Adv. Mater.
Vol.32, Iss.1, 2070007, 2020. Major.

Liraz, D.; Cheng, P.; Yang, Y.; Tessler, N.*: Translating Local Binding Energy to a Device Effective
one. Sustainable Energy Fuels 2020, DOI: 10.1039/C9SE01095E. Equal.

Cheng, H.-W.; Raghunath, P.; Wang, K.-1.; Cheng, P.; Haung, T.; Wu, Q.; Yuan, J.; Lin, Y.-C.; Wang,
H.-C.; Zou, Y.; Wang, Z.-K.; Lin, M. C.; Wei, K.-H.;* Yang, Y.*: Potassium-Presenting Zinc Oxide
Surfaces Induce Vertical Phase Separation in Fullerene-Free Organic Photovoltaics. Nano Lett. 2020,
20, 715-721. Major.

Haoran Wang, Yepin Zhao, Zhenyu Wang, Yunfei Liu, Zipeng Zhao, Guangwei Xu, Tae-Hee Han,
Jin-Wook Lee, Chen Chen, Daqian Bao, Yu Huang, Yu Duan, Yang Yang, Hermetic Seal for
Perovskite Solar Cells: An Improved Plasma Enhanced Atomic Layer Deposition Encapsulation,
Nano Energy, 69: 104375, 2020. Major.

Yu-Che Lin, Chung-Hao Chen, Ren-Hao Li, Cheng-Si Tsao, Akinori Saeki, Hao-Cheng Wang, Bin
Chang, Lin-Yun Huang, Yang Yang, Kung-Hwa Wei. Atom-varied side chains in conjugated
polymers affect efficiencies of photovoltaic devices incorporating small molecule. ACS Applied
Polymer Materials, 2(2): 636-646, 2020. Equal.

Wang, Z.; Xu, G.;T Zhao, Z.; Cai, L.; Wu, Q.; Cheng, P.; Zhao, Y.; Xue, J.; Wang, R.; Liu, C.;*
Yang, Y.*: Cluster size control toward high performance solution processed InGaZnO Thin Film
Transistor. ACS Appl. Electron. Mater. 2019, 1, 2483-2488. Major.

Guangwei Xu, Le Cai, Zhengxu Wang, Quantan Wu, Congyan Lu, Zhiyu Zhao, Yepin Zhao, Di Geng,
Ling Li, Ming Liu, Yang Yang. Field-Dependent Mobility Enhancement and Contact Resistance in a-
IGZO TFTs. IEEE Transactions on Electron Devices 2019, 66, 5166-5169. Major.

Rui Wang, Jingjing Xue, Kai-Li Wang, Zhao-Kui Wang, Yanqi Luo, David Fenning, Guangwei Xu,
Selbi Nuryyeva, Tianyi Huang, Yepin Zhao, Jonathan Lee Yang, Jiahui Zhu, Minhuan Wang, Shaun
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50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Tan, Ilhan Yavuz, Kendall N Houk, Yang Yang, Constructive molecular configurations for surface-
defect passivation of perovskite photovoltaics, Science, 2019, 366, 6472, 1509-1513. Major.

Tae-Hee Han, Jin-Wook Lee, Yung Ji Choi, Chungseok Choi, Shaun Tan, Sung-Joon Lee, Yepin
Zhao, Yu Huang, Dongho Kim, Yang Yang, Surface-2D/Bulk-3D Heterophased Perovskite
Nanograins for Long-Term-Stable Light-Emitting Diodes, Adv. Mater., 32(1): 1905674, 2019. Major.

Il Jeon, Ahmed Shawky, Hao-Sheng Lin, Seungju Seo, Hiroshi Okada, Jin-Wook Lee, Amrita Pal,
Shaun Tan, Anton Anisimov, Esko I Kauppinen, Yang Yang, Sergei Manzhos, Shigeo Maruyama,
Yutaka Matsuo, Controlled Redox of Lithium-Ilon Endohedral Fullerene for Efficient and Stable
Metal Electrode-Free Perovskite Solar Cells , J. Am. Chem. Soc. 2019, 141, 16553-16558. Equal.

Zhenxing Li, Rui Wang, Jingjing Xue, Xiaofei Xing, Chengcheng Yu, Tianyi Huang, Junmei Chu,
Kai-Li Wang, Chong Dong, Zhiting Wei, Yepin Zhao, Zhao-Kui Wang, Yang Yang, Core—Shell
ZnO@SnO; Nanoparticles for Efficient Inorganic Perovskite Solar Cells, J. Am. Chem. Soc. 2019,
141, 17610-17616. Major.

Rui Wang, Jun Yuan, Rui Wang, Guangchao Han, Tianyi Huang, Wenchao Huang, Jingjing Xue,
Hao-Cheng Wang, Chunfeng Zhang, Chenhui Zhu, Pei Cheng, Dong Meng, Yuanping Yi, Kung-Hwa
Wei, Yingping Zou, Yang Yang, Rational Tuning of Molecular Interaction and Energy Level
Alignment Enables High-Performance Organic Photovoltaics, Adv. Mater., ASA 31(43): 1904215,
2019 P. Major.

Jingjing Xue, Rui Wang, Kai-Li Wang, Zhao-Kui Wang, Ilhan Yavuz, Yang Wang, Yingguo Yang,
Xingyu Gao, Tianyi Huang, Selbi Nuryyeva, Jin-Wook Lee, Yu Duan, Liang-Sheng Liao, Richard
Kaner, Yang Yang, Crystalline Liquid-like Behavior: Surface-Induced Secondary Grain Growth of
Photovoltaic Perovskite Thin Film, J. Am. Chem. Soc. 2019, 141, 13948-13953. Major.

Rui Wang, Jingjing Xue, Dong Meng, Pei Cheng, Jun Yuan, Sheng-Yung Chang, Shaun Tan, Boyu
Jia, Zhaohui Wang, Yingping Zou, Xiaowei Zhan, Yang Yang, Molecular Tuning of Titanium
Complexes with Controllable Work Function for Efficient Organic Photovoltaics, J. Phys. Chem. C,
2019,123, 20800-20807. Major.

Jingjing Xue, Rui Wang, Lan Chen, Selbi Nuryyeva, Tae-Hee Han, Tianyi Huang, Shaun Tan, Jiahui
Zhu, Minhuan Wang, Zhao-Kui Wang, Chunfeng Zhang, Jin-Wook Lee, Yang Yang, A Small-
Molecule ‘Charge Driver’ enables Perovskite Quantum Dot Solar Cells with Efficiency Approaching
13%, Adv. Mater., 2019, 31, 1900111. Major.

Rui Wang, Sheng-Yung Chang, Lei Meng, Wenchao Huang, Jin-Wook Lee, Hao-Wen Cheng, Tianyi
Huang, Yugqiang Liu, Jingjing Xue, Pengyu Sun, Chenhui Zhu, Pei Cheng, Yang Yang, Design of a
Rigid Scaffold Structure toward Efficient and Stable Organic Photovoltaics, 2019, Matter, 1, 402-411.
Major.

Kai-Li Wang, Rui Wang, Zhao-Kui Wang, Meng Li, Yue Zhang, Heng Ma, Liang-Sheng Liao, Yang
Yang, Tailored Phase Transformation of CsPbl;Br Films by Copper(ll) Bromide for High-
Performance All-Inorganic Perovskite Solar Cells, Nano Lett. 2019, 19, 5176-5184. Major.

Jin-Wook Lee, Seul-Gi Kim, June-Mo Yang, Yang Yang, Nam-Gyu Park, Verification and mitigation
of ion migration in perovskite solar cells, APL Materials 2019, 7 (4), 041111, Equal.

Abhishek Thote, Il Jeon, Jin-Wook Lee, Seungju Seo, Hao-Sheng Lin, Yang Yang, Hirofumi Daiguji,
Shigeo Maruyama, Yutaka Matsuo, Stable and Reproducible 2D/3D Formamidinium—Lead—lodide
Perovskite Solar Cells, ACS Applied Energy Materials ,2019, 2 (4), 2486-2493. Equal.

Seungju Seo, Il Jeon, Rong Xiang, Changsoo Lee, Hao Zhang, Takeshi Tanaka, Jin-Wook Lee,
Donguk Suh, Tatsuro Ogamoto, Ryosuke Nishikubo, Akinori Saeki, Shohei Chiashi, Junichiro
Shiomi, Hiromichi Kataura, Hyuck Mo Lee, Yang Yang, Yutaka Matsuo, Shigeo Maruyama,
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Semiconducting carbon nanotubes as crystal growth templates and grain bridges in perovskite solar
cells, Journal of Materials Chemistry A, 2019, 7 (21), 12987-12992. Equal.

61. Hao-Wen Cheng, Huotian Zhang, Yu-Che Lin, Nian-Zu She, Rui Wang, Chung-Hao Chen, Jun Yuan,
Cheng-Si Tsao, Atsushi Yabushita, Yingping Zou, Feng Gao, Pei Cheng, Kung-Hwa Wei, Yang
Yang, Realizing Efficient Charge/Energy Transfer and Charge Extraction in Fullerene-Free Organic
Photovoltaics via a Versatile Third Component, Nano Lett. 2019, 19, 5053-5061. Major.

62. Yuqgiang Liu, Pei Cheng, Jun Yuan, Tianyi Huang, Rui Wang, Dong Meng, Bineh Ndefru, Yingping
Zou, Baoquan Sun, Yang Yang, Enabling Efficient Tandem Organic Photovoltaics with High Fill
Factor via Reduced Charge Recombination, ACS Energy Lett. 2019, 47, 1535-1540. Major

63. Cong-Cong Zhang, Zhao-Kui Wang, Shuai Yuan, Rui Wang, Meng Li, Musibau Francis Jimoh,
Liang-Sheng Liao, Yang Yang, Polarized Ferroelectric Polymers for High-Performance Perovskite
Solar Cells, Adv. Mater., 2019, 31, 1902222. Major.

64. Zhenxing Li, Xiaofei Xing, Dong Meng, Zhengxu Wang, Jingjing Xue, Rui Wang, Junmei Chu,
Mingming Li, Yang Yang, Hierarchical Structure with Highly Ordered Macroporous-Mesoporous
Metal-Organic Frameworks as Dual Function for CO2 Fixation, iScience, 2019, 15, 514-523. Major.

65. Rui Wang, Jintao Wang, Shaun Tan, Yu Duan, Zhao-Kui Wang, Yang Yang, Opportunities and
Challenges of Lead-Free Perovskite Optoelectronic Devices, Trends in Chemistry, 2019, 1, 368-379.
Major.

66. Rui Wang, Jingjing Xue, Lei Meng, Jin-Wook Lee, Zipeng Zhao, Pengyu Sun, Le Cai, Tianyi Huang,
Zhengxu Wang, Zhao-Kui Wang, Yu Duan, Jonathan Lee Yang, Shaun Tan, Yonghai Yuan, Yu Huang,
Yang Yang. Caffeine Improves the Performance and Thermal Stability of Perovskite Solar Cells. Joule,
2019, 3, 1464-1477. Major.

67. Femi Igbari, Rui Wang, Zhao-Kui Wang, Xing-Juan Ma, Qiang Wang, Kai-Li Wang, Yue Zhang,
Liang-Sheng Liao, Yang Yang. Composition Stoichiometry of Cs>AgBiBrs Films for Highly Efficient
Lead-Free Perovskite Solar Cells. Nano Letter, 2019, 19, 3, 2066 . Major.

68. Pei Cheng, Yuqgiang Liu, Sheng-Yung Chang, Tengfei Li, Pengyu Sun, Rui Wang, Hao-Wen Cheng,
Tianyi Huang, Lei Meng, Selbi Nuryyeva, Chenhui Zhu, Kung-Hwa Wei, Baoquan Sun, Xiaowei Zhan,
Yang Yang. Efficient Tandem Organic Photovoltaics with Tunable Rear Sub-cells. Joule 3 (2), 432-
442 (2019). Major.

69. Tae-Hee Han, Shaun Tan, Jingjing Xue, Lei Meng, Jin-Wook Lee, Yang Yang. Interface and Defect
Engineering for Metal Halide Perovskite Optoelectronic Devices. Adv. Mater., 1803515 (2019). Major.

70. Jun Yuan, Tianyi Huang, Pei Cheng, Yingping Zou, Huotian Zhang, Jonathan Lee Yang, Sheng-
Yung Chang, Zhenzhen Zhang, Wenchao Huang, Rui Wang, Dong Meng, Feng Gao, Yang Yang.
Enabling low voltage losses and high photocurrent in fullerene-free organic photovoltaics. Nat. comm.
10 (1), 570 (2019). Major.
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2011.

Discovery Lecture, Oak Ridge National Laboratory, “High performance organic and inorganic thin
film solar cell via solution process”, Jan. 20, 2011.
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MRS Spring Meeting, 2008, Nanoscale Phase Separation in Polymer Solar Cells and Semi-
transparent Polymer Solar Cells Fabricated by Lamination Process, San Francisco, March 23-28,
2008.

First GCOE International Symposium on Electronic Devices Innovation (EDIS2008),
“Stackable Resistive Memory Device Using Photo Cross-linkable Copolymer”, Osaka University,
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ACS/IEEE/MRS 2nd Annual Organic Microelectronics Workshop, July 9-12, 2006, Toronto,
Canada. Title: “Efficient organic/polymer solar cells”.

Samsung Advanced Institute of Technology (SAIT), Seoul, Korea, June 16, 2006; “Polymer
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2006, San Francisco, California, USA, “High performance nonvolatile polymer memory devices”
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IBM Almaden Research Center, Colloquium, “High performance organic bistable and memory
devices”, November 14", 2003.

The 6™ Symposium on Electronic Processes in Organic Solids, Molecular Opto-electronic
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3

‘High performance organic bistable and memory devices”.

Organic Light-Emitting Device Workshop 2003. September 1-3. 2003 Hong Kong. Title:
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Material Research Society Spring Meeting, San Francisco, April, 2003. Title: Organic bistable
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Second International Conference on Molecular Electronics and Bioelectronics (M&BE2),

Tokyo, Japan, March 5-7. 2003. Title” Organic/metal interface formation and interface
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Polymer LEDs and their recent progress”.

International Electron Devices and Materials Symposia. December 20 —21. 2002, Taipei,
Taiwan, Title: Organic elecronics.

MRS Fall Meeting at Boston, December 1%t — 6™, 2002; Title: Metal/organic interface engineering.

Solid State Devices and Materials Conference, Nagova, Japan, Sept. 17" — 19t, 2002; Title:
High Performance Organic Nonvolatile Memory Device----a Direct Challenge to the Si Technology.

American Chemical Society, August 18%" — 234, 2002, Boston, Title: Organic memory device.

SPIE in Seattle, July 7 — 12th, 2002; Title: Organic bistable light-emitting devices.

International Conference on Svnthetic Metals (ICSM). Shanghai, China, June 30 — July 5
2002, title: Organic electronic memory - a new direction of organic electronic devices.

MRS Spring Meeting, San Francisco, April 1%t — 5%, 2002, Organic bistable device and non-
volatile memory cell.

The 1st European Conference on Organic Electronics and Related Phenomena - ECOER'1"

to be held in between 18th to 21st November 2001 at Potsdam University. High Performance
Organic Memory Cells.

American Chemical Society National Meeting in Chicago, August 26-30. 2001. Symposium
“Macromolecular Assemblies for Optical and Electronic Applications”, High performance

organic bistable device and memory cells.

1%t Organic_Optoelectronic _Materials Program of the Electrochemical Society in San
Francisco, CA, September 2 - 7, 2001., Organic bistable device and memory cells.

SPIE Annual Meeting at San Diego; July 29 — August 1, 2001. High performance Polymer
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Light-Emitting Diodes formed by a low temperature lamination process.

Materials Research Society Spring Meeting, April 16-20, 2001, San Francisco, High
Performance Organic Memory.

10*" International Workshop on Inorganic and Organic EL, December 4-7, 2000, Hamamasu,
Japan; High performance flexible polymer LEDs.

The Sixth International Conference on the Science and Technology of Display Phosphors,
November 6 — 8, 2000, San Diego, California, High performance flexible polymer LEDs.

First International Display Manufacture Conference, Sept. 5-7, 2000, Seoul, Korea:; Pyramid-
Shape Pixels for Full Color Organic Emissive Displays.

7th International Seminar on the Technology of Inherently Conductive Polymers. June 5-8,
2000, Napa Valley, Polymer processing and device performance of polymer LEDs.

Materials Research Society Spring Meeting, Electrical Active Polymer. April 24-28. 2000, San
Francisco, How To Make Good Polymer LEDS.

American Chemical Society Meeting, Electrical Active Polymer, March 26 — 30, 2000. San
Francisco., Polymer processing and polymer device performance.

SID Taiwan Annual Meeting, March 9%, 2000, Taiwan; Polymer processing and LED device
performance.

The Fifth International Conference on the Science and Technology of Display Phosphors,
November 7 — 9, 1999, San Diego, California, Polymer morphology and device performance.

Departmental Seminar, EECS, UC-Berkeley, Sept. 17, 1999, Berkeley, California; Polymer
Semiconductors and polymer photonic devices.

American Chemical Society Annual Meeting. Polymers for Displays, August. 1999. New

Orleans, Louisiana, Non-solid state polymer light-emitting devices.

International Conference of Advanced Polymers, July 26-29, 1999, Yamagata, Japan. Multi-
color polymer solution light-emitting devices.
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SPIE Svmposium on Organic Light-Emitting Materials and Devices III; July 19-23. 1999,
Denver, Colorado. Polymer Solution Light-Emitting Devices.

Asia Pacific Organic Electroluminescence Materials and Device Conference. June 8-11, 1999,
Hong Kong, Polymer Solution Light-emitting Devices.

Photonic Polymer Symposium, June 4, 1999, University of Massachusetts-Lowell, Lowell.
From Photomic Polymers to Polymer Photonics.

International Conference of Electroluminescence (ICEL-2). May 12-15. 1999, Sheffield. UK.

Polymer Solution Light-Emitting devices.

Symposium on Small Molecule & polymer organic light-emitting devices; April 26-27. 1999,
Coronado, California. Highly transparent polymer light-emitting device.

SID 9 International Workshop on Inorganic and Organic Electroluminescence; Sept. 14-17,
1998, Bend City, Oregon. Polymer EL devices processed by inkjet printing.

SPIE Symposium on Organic Light-Emitting Materials and Devices 1I; 19-24, July, 1998, San
Diego, California. Inkjet printing and its application to polymer LEDs.

Miyazaki International Symposium on Optical and Electrical Properties of Organic Materials.
June 23 — 24, 1998, Tokyo Japan. Polymer/metal interfaces and the performance of polymer
LEDs.

Materials Research Society Spring Meeting, April 13-17, 1998, San Francisco, Polymer light-
emitting logos.

American Chemical Society Meeting, Organic Materials and Devices, Dallas, Texas, March,
1998, lonic Polarized Polymer Light-Emitting Diodes.

SPIE Photonics West Conference, San Jose, January, 1998, Recent Progress on Conjugated
Polymer LEDs.

Solid State Device and Material Conference, Sept. 16-19, 1997, Hamamatsu, Japan. Efficieny
blue light-emiting device from conjugated polymers

American Chemical Society National Meeting, Organic Materials and Devices in Display
Technology, San Francisco, April 13-17, 1997. Efficient Blue Polymer Light-Emitting Devices
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MRS Spring Meeting, Symposium on Organic Electronic Materials and Devices, San
Francisco, March 31 - April 5, 1997. Polyaniline Electrodes and the Performance of Polymer
LEDs.

SPIE Photonics West Conference, Light-Emitting Diodes: Research, Manufacturing, and
Applications, San Jose, February 16-21, 1997.A Review of Recent Progress on Polymer LIght-
Emitting Electrochemical Cells.

International Symposium on Polymers for Electronic and Photonic Applications, University
of Connecticut, October 22 - 23, 1996. Polymer Grid Triodes.

Gordon Research Conference - Electron Processes in Organic Materials, Proctor Academy,
Andover, New Hampshire, July 1996. Polymer Light-Emitting Electrochemical Cells.

IEEE Device Research Conference (DRC), Santa Barbara, California, June 24 - 26, 1996
Efficient Green-Blue Polymer Light Emitting Electrochemical Cells.

Japan MRS Meeting, Makuhari Conventional Center, Makuhari, Japan, May 20 - 24, 1996.
Recent Progress on Polymer Light-Emitting Electrochemical Cells.

Image Science and Technology Conference, Minneapolis, May 19-22, 1996. Polymer Light-
Emitting Electrochemical Cells.

27th International SAMPE Technical Conference, Albuquerque, NM, October 1995. Efficient
Blue Polymer Light Emitting Diodes from a Series of Poly(paraphenylene)s.

Image Science and Technology Conference, Washington DC, May 1995. The Application of
High Surface Area Electrode in Polymer Light Emitting Diodes.

National Science Foundation, Photoinduced Charge Transfer Conference, University of
Rochester, Rochester, New York, August 1994. Enhanced Performance of Polymer Light-
emitting Diode by Using Polyaniline Electrodes.
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