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Physics of Semiconductors
Masao Doyama, Professor Emeritus, The University of Tokyo Professor of Emeritus, Teikyo University of Science
and Tech. Professor Emeritus, Langzhou University

The First Chino-Japanese Conference on Physical Metallurgy was held on a boat on the
Changjiang River. The second Conference was held in Kunming. Crystal structures of
semiconductors are mentioned.  Electron hole pairs in intrinsic semiconductors, impurities in
semiconductors, surface state of n-type semiconductors, metal-semiconductor junctions with
and without bias, p-n semiconductors with and without bias, applications of p-n junctions,
distribution of interstitial oxygen in a single crystal grown by the Czochralski Method, etc are
discussed.

The situation of integrated circuit industries and some research supporting programs in mainland China
Zhihua Wang Institute of Microelectronics of Tsinghua University

The situations of integrated circuit industries of 2010 in mainland China are reviewed which
include the market, products and application structure for IC market first. Then the research
supporting programs in mainland China are introduced. Finally case of research for integrated
circuit design in Tsinghua University are discussed.




Zhihua Wang is a professor at Institute of Microelectronics of Tsinghua Univ.,Beijing. His current research mainly focuses on
CMOS RFIC and biomedical applications. He has published over 180 papers and 3 books, and holds over 30 patents. Prof.
Wang is one of the chief scientists of China Ministry of Science and Technology, and serves on the expert committee of the
National High Technology Research and Development Program of China (863 Program) in the area of information science
and technologies. He has been a TPC member of ISSCC since 2005. He currently serves as an associate editor for IEEE
Transactions on Biomedical Circuits and Systems. Prof. Wang received the B.S., M.S., and Ph.D. degrees in EE from
Tsinghua University, Beijing in 1983, 1985 and 1990 respectively. The situation of integrated circuit industries and some
research supporting programs in mainland China.
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Semiconductor research with CMOS of NIMS
oshihide Nabatame National Institute for Materials Science International Center for Materials
Nanoarchitectonics MANA Foundry  NABATAME.Toshihide@nims.go.jp

Recently, it was well known that trend of semiconductor research dramatically shifts to
More than Moore and Beyond CMOS. In NIMS, not only those but More Moore have
been investigated aggressively. The former is ReRAM and organic FET, the latter is a
conventional CMOS technology with metal/high-k. We will report recent study of
development of new metal gate materials like a TaC to control flatband voltage in HfO2
MOS capacitors.

Review of Photoresist  in English
Yoshikazu Yamaguchi:  JSR Corporation, Fine Electronic Materials Research Laboratory, Semiconductor
Materials Laboratory  yoshikazu yamaguchi@jsr.co.jp

The number of transistors has doubled approximately every two years. The trend has continued
for more than half a century and is not expected to stop until 2015 or later. Today many
semiconductor manufacturers, which have *state-of-the-art Fabs’, adopts ArF immersion in
fabricating critical layers in high volume manufacturing (HVM). Additionally, process tricks such
as double patterning, double exposure, and side-wall technology allow them to extend ArF
immersion process beyond the 32nmHP application.
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EUV lithography is a leading next generation solution for 22nmHP and beyond, however, there are multiple issues in EUV
implementation such as source power, fine masks and materials. EUV resist is one of the most important technologies to be
improved. In order to apply EUV technology to HVM, it is necessary to improve “Resolution”, “LWR”, “Sensitivity” (RLS)
and low outgas simultaneously. The other solutions such as Nano-Imprint Lithography (NIL) and mask-less technology are
also being considered for advanced nodes, however, these are only in the development stage at this time.  In this presentation,
the history of the development of photoresist is reviewed in the aspect of "Material", and then recent development for the next
generation lithography material is described.

Electronics Matarials of ASAHIKASEI E-MATERIALS CORPORATION
Shoichi Furukawa : General Manager Electronics Materials Division, ASAHIKASEI E-MATERIALS
CORPORATION

Asahikasei Group is a manufacture of wide
variety of products, ranging from construction
materials and houses, fine chemicals and fibrous
products, and pharmaceuticals, and so on.
Combining with these basic chemical potential
and material fabrication technologies,
Asahikasei has developed several kinds of
products for Electronics, Energy and Ecology
applications. Asahikasei E-materials is a
business company which dedicates these three

‘E’ fields.

In the presentation, these products features are presented, from photopolymers for printing plate, photo-definable polyimide for
LSI buffer layer, and separator sheet for lithium ion battery, and other products, along with each concept, mechanism, and
future trends.

Micronization Challenges in Advanced Photoresist and Color Mosaic
Dr. Goto Takahiro Electronic Materials Research Laboratories FUJIFILM Corporation

FUJIFILM promotes growth by contributing the quality of life of people all over the world in
Imaging & Printing field, Healthcare field and High functional materials field. We have R&D
organization that consists of 15 research laboratories. Electronic Materials Laboratories that |
belong to, which is classified into High Functional Materials field, are developing intermediate
materials to manufacture semiconductor devices. We have photoresist, cleaning solution, CMP
slurry and the color mosaic for image sensors as our main products.

In recent years, IT home electronics have been improving remarkably with shrinking of
- semiconductor devices. You expect performances of smart phones, tablet terminals, robots and
so on will be |mproved Therefore further more shrinking will be necessary to improve performances and to reduce cost and
power consumption. We will continue to try micronization challenges in advanced materials for next generation devices.

In this presentation, | would like to introduce the technology of advanced photoresist and advanced black resist for image
Sensors.

As for advanced photoresist, | will introduce the technology of top coat less resist and our unique negative tone imaging
resist for ArF immersion and resist for EUV.

As for advanced black resist for image sensors, | will introduce the technology of non-carbon black resist for CMOS of
backside illumination type.

Characteristics and Applications of Radical and Cationic Photo-Curable Resin
Toshitsugu Terakawa Daicel Corporation ,Senior Manager, New Business Planning
E-mail ts_terakawa@jp.daicel.com



Many kinds of photo-curable resins are well
known. Among then radical and cationic initiated
resins are widely used in industries and have different
characteristics in terms of reaction rate, shrinkage,
and so on. Since Daicel is one of top cyclo-aliphatic
epoxide makers by oxidation of double bond using
peracetic acid, some unique properties of reaction
and resultant resins are reviewed. We apply those
molecules and/or cationic polymerization to
encapsulant of LED, light wave guide and resins for Nan imprinting. Recent development in those application is also
presented.

Screen Printing for Electronic Components
Yosuke Miura. Engineering Department, MURAKAMI CO.,LTD.
Shen Junhao  Photopolymer division, MURAKAMI CO.,LTD.

Technological development of making up screen stencil has shown rapid progress in the latter half of the 1990°s with the
advancement of the electronics industry. Thus miniaturization and high integration of parts has been developed. Owing to the
low cost performance, people began to apply printing to the precise processing field which has been thought impossible by
conventional printing methods.

Under these circumstances, the very important elements for screen printing “fine, high, thin and perfectly flat” have become
the common concepts in the electronics industry. In order to obtain “fine, high, thin and perfectly flat” results, it is imperative
for the parties concerned such as (printing machine manufacturers, paste makers, and material makers) to cooperate closely
because it seems very difficult to achieve this goal by screen stencil makers alone.

Screen printing method is popular in electronics, graphics, textiles, and other various fields. It’s view and trend toward the
21% century will vary largely by the type of business. Screen printing is applied in photovoltaics, touch panels, and electronic
components such as MLCC, FPC etc. Recently, requirements are becoming higher and higher for screen stencils especially in
the field of photovoltaic and touch panels where the increase in orders are fast-growing.

At this symposium, we would like to illustrate the requirements for screen printing desired in each field and make a brief
introduction of our company. Specifically, we would like to introduce photosensitive emulsion which is essential in making
screen stencils, our unigque approach in the manufacturing process of highly accurate and ultra-high-density screen stencils, and
water developable photoresist material that we have developed in recent years.

Corporate competency combined to the advanced process control in photosensitive materials production
Makoto Yamashita Photosensitive materials department, TOyo Gosei Kogyo Co.LTD
v ' ”

New process technology has been continuously introduced and integrated to
produce electronic chemicals as of 1981. Photosensitive materials are required to be
precisely dealt for unique microstructure, top purity, and high yield. Molecule design
change is fast and production is required to be flexible and quickly adaptable to meet
high speed of technology innovation.




It became absolute necessity for photosensitive materials producer to operate the highest level process control to avoid
impurities from starting raw materials through scaled-up production.  Also, high yield and quick scale-up capability are
critical with confirming uniform quality from R&D through commercial stage.  All the processes are combined and
integrated as single system.  The advanced control of photosensitive materials production is explained in the presentation.

Flexible Fiber Solar Cells
Dechun ZOU Beijing National Laboratory for Molecular Sciences, Key Laboratory of Polymer
Chemistry and Physics of Ministry of Education, College of Chemistry and Molecular
Engineering, Peking University, Beijing 100871, China. E-mail: dczou@pku.edu.cn,
Tel/Fax:+86-10-62759799

Nowadays, most researches on flexible dye sensitized solar cells (DSSC) are based on
transparent conducting oxides (TCO)/Polymer substrate. One problemwith the TCO/polymer
substrate is the heat resistance limit, which makes the TiO2 electrode sinter-able only under
200°C, rather than the optimum sintering temperature (i.e.,400-500°C). Moreover, it is very
difficult to produce the TCO/polymer substrate with both high transparency and good
conductivity. Thus flexible TCO-less liquid-type DSSCs based heat endurable conductive
meshes are assembled. A preliminary result that efficiency (nAM1.5) = 1.49 %(100mW/cm2)
is obtained. To further improve the flexibility, ITO-less wire-shaped flexible DSSC
(WSF-DSSC) is assembled. The cell has a simple helical twisting structure formed by two
electrodes. Efficiency of a 10cm long WSF-DSSC has been reached above 5%.

Prof. Dechun Zou finished his BSc in material science and engineering department, Northwestern Polytechnical University,
China in 1983. His postgraduate research was carried out in Faculty of Engineering, Gunma University, Japan in 1985-1987.
Then he entered the Department of Materials Sciences and Technology, Graduate School of Engineering, Kyushu University
where he received his PhD in 1990.He joined Mitsubishi Petrochemicals, Japan as a research scientist from1990 to 1993, and
Tokyo University of Agriculture and Technology as a visit researcher from 1994 to 1995, Casio Computer Co., Ltd., as a
research contractor in 1996, a research contractor in CREST, JST, Japan (Tsutsui Project) in 1997. He was an associate
professor in Kyushu University, Japan in 1998-Mar 2001.From May 2001, He is a full Professor in College of Chemistry and
Molecular Engineering, Peking University, China. In recent ten years, he has been involved in 5 NSFC projects on OLEDs and
solar cells. In 2002 he got the China National Funds for Distinguished Y oung Scientists, now, he is the project leader of 1973
program, China, for Basic researches on fiber-shaped solar cells.

Semiconductor Lighting Research & Development
Lixia Zhao,:Semiconductor Lighting Technology R & D Center, Institute of Semiconductors,
Chinese Academy of Sciences

With energy shortage and environmental deterioration becoming more serious, energy
saving and environment protection become a trend for the global development. :
Semiconductor lighting with the feature of high reliability, high efficiency and low =
carbon, grow fast in recent years and now widely used as a next-generation lighting device. -
Driven by the “National Semiconductor Lighting Project”. The semiconductor lighting
Research and Development Center, Chinese Academy of Science (CAS) was initiated in
2004, and mainly devoted on semiconductor lighting technology. With the support of 863 national high-tech R&D program
and other CAS knowledge innovation projects, it developed in a significant way. Till now, one clean room (1500m2) has
already been built with many kinds of state of the art facilities including MOCVD, laser lift off, ICP, XRD, AFM, SEM, PL,
aging test system etc. We also forged strong links with many lighting enterprises and academia organizations throughout the
world. Fundamentals research, industrial support, and international cooperation have been fully launched. In this presentation, |
would like to introduce several breakthroughs regarding to solid state lighting achieved in our center, which includes: wide
band-gap semiconductor material research, such as single crystal ZnO, AIN, etc, GaN epi-layers grown on patterned sapphire
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substrate(PSS); Deep UV LEDs, high power LED device processing technology, Key equipments design and manufacture,
SSL application.

Professor, Semiconductor Lighting Technology R & D Center, Institute of Semiconductors, Chinese Academy of
Sciences. 2001 Ph.D, School of Physics and Astronomy, University of Nottingham. 2005 Research Fellow, Department of
Materials Science & Metallurgy, University of Cambridge. 2007 Quality and Technology Support, Forge Europa Limited, UK.
2009.5 Assaciate Professor, Semiconductor Lighting Technology R & D Center, Institute of Semiconductors, Chinese cademy
of Sciences, China. 2011.5 Professor, Semiconductor Lighting Technology R & D Center, Chinese Academy of Sciences,
China. Field in Semiconductor Lighting Technology R&D Center is Material growth, Device Processing, Encapsulation,
Application, Key equipment Design.

Investment Policy and Environment in Taizhou, Jaingsu
Jun Yu :Secretary of CPC Committee of Taizhou New Energy Industrial Park Director of Taizhou New Energy Industrial Park
Administrative Committee Chairman of Taizhou State owned Asset Management Co.,Ltd

Correspondence Information

Dr. Nanjian Wu

Institute of Semiconductors, Chinese Academy of Sciences, China

Fax: +86-10-82304754 Tel: +86-10-82304754 Nanjian@red.semi.ac.cn
Takao Nagasaki

Japan-China Science and Technology Exchange Association

Fax: +81-3-6431-0466 Mobile: 090-7629-6260 jcstea@alpha.ocn.ne.jp
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Si CMOS research in Japan
Kazuya Masu Solutions Research Laboratory, Tokyo Institute of Technology
Nagatsuta 4259-S2-14, Midori-ku, Yokohama, 226-8503, Japan email: masu@ieee.org  http://masu-www.pi.titech.ac.jp/
List of publications:  http://masu-www.pi.titech.ac.jp/publications.html

Si CMOS miniaturization has brought great impact on information and communication technology for a long time.
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Miniaturization, so called More Moore, is going to down to less than 10nm, although there may be various technological
difficulties and economical obstacles. Heterogeneous integration and/or integration with diverse functionalities such as
photonics, MEMS (Micro Mechanical Electro System), sensing, etc., so called More Than Moore, is expected to open the new
paradigm.

In this presentation, based on the analysis of progress of CMOS LS, the future trend of CMOS LSI R&D is discussed.
Especially, the emphasis will paid in foundry service in R&D level. New wafer shuttle service for integration of diverse
functionalities, which has started in Japan this year, is introduced.

Kazuya Masu graduated from Kobe City College of Technology in 1975, and received the B.E., M.E. and Ph.D. degrees in
Electronics Engineering from Tokyo Institute of Technology, Tokyo, Japan, in 1977, 1979 and 1982, respectively. He was with
the Research Institute of Electrical Communication, Tohoku University, Sendai, Japan from 1982 to 2000. He moved to
Precision and Intelligence Laboratory, Tokyo Institute of Technology, Yokohama, Japan and he is currently a professor in
Solustions Research Laboratory , Tokyo Institute of Technology. He also serve as a Director of ICE Cube Center, Tokyo
Institute of Technology from 2011. He was a visiting Professor in Georgia Institute of Technology in 2002 and 2005. His
current interests are signal integrity and GHz signal propagation in multilevel interconnect of Si ULSI, reconfigurable and
scalable RF CMOS technology, performance evaluation and prediction based on interconnect wire length distribution, design
environment for integration of diverse functionalities, wireless sensor network system, and BEOL process technology. He
received IEICE Electronics Society Award in 2005 and Fellow Award of JSAP in 2009. He serves as a President of
Electronics Society of Institute of Electronics, Information and Communication Engineers (IEICE) in 2009, and a program
committee chair (2010) and a executive committee chair (2004) of International Conference of Solid State Devices and
Materials (SSDM). He is a project leader of Development of Functionally Innovative Three-Dimensional Integrated Circuit
(Dream Chip) Technology (NEDO) from 2008.
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