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K. Komoto!, M. Ito?, N. Yamashita® and K. Kurokawa®

I1Mizuho Information & Research Institute, Inc., Japan, *Tokyo Institute of Technology, Japan, *Tokyo
University of Agriculture and Technology, Japan

(4) Poster Award
RAFZ—RFEORNLEZ) TEHIZ, BR-GHGXEEREL, RAY—ELRTFEXN
Tes
Area 1
6P-P6-35 STRUCTURAL AND OPTICAL PROPERTIES OF PHOSPHORUS DOPED SILICON
QUANTUM DOT SUPPERLATTICE FOR ALL SILICON TANDEM SOLAR CELL
X _Hao! E_Cho!, G. Scarderal, E_ Bellet?, D_Bellet?, S Park®, G. Conibeer! and M. A_ Green!

IUniversity of New South Wales, Australia, 2Laboratoire GPM2-ENSPG, France, 3Samsung Advanced
Institute of Technology, Korea

6P-P6-28 USE OF ZNO NANOSTRUCTURE TOWARDS HIGH EFFICIENCY
INORGANIC/ORGANIC HYBRID THIN FII.M SOLAR CELLS

K. Takanezawa, K. Tajima and K. Hashimoto

The University of Tokyo, Japan
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Area 2

5P-P4-14 FIELD TEST OF A GRID-CONNECTED 500X CONCENTRATOR PV SYSTEM
WITH DOME FRESNEL LENS

Y. Kemmoku!, K. Araki?, Y. Miyazaki® and M. Hiramatsu®

IToyohashi Sozo University, Japan, *Daido Steel Co., Ltd., Japan, *Daido Metal Co., Ltd., Japan

Area 3

4P-P1-23 REAL-TIME OBSERVATION OF UNIDIRECTIONAL SOLIDIFICATION
PROCESSES FOR HIGHER-QUALITY MULTICRYSTALLINE SILICON INGOTS
I. Yamaga, K. Yamada, N. Araki, H. Suzuki and T. Saitoh

Dai-Ichi Kiden Corp., Japan

Area 3

4P-P2-33 ALTERNATIVES TO SCREEN PRINTING FOR THE FRONT SIDE
METALLIZATION OF SILICON SOLAR CELLS

M. Alemin, N. Bay, A. Knorz, A. Grohe and S. W. Glunz

Fraunhofer Institute for Solar Energy Systems, Germany

Area 4

6P-P6-62 ELECTRICAL AND OPTICAL PROPERTIES OF HYDROGEN-TREATED ZnO:Al
FILMS

S.Tark!, M. Kang!, S. Lee?, W. Kim? and D. Kim'
1Korea University, Korea, ’Korea Institute of Science and Technology, Korea

Area 5
5P-P3-13 SOLVOTHERMAL SYNTHESIS OF COPPER INDIUM DISELENIDE WITH
FACILE SOLUTION ROUTE
J. Chang, H. Nam, J. Han and D. Jung
Sungkyunkwan University, Korea

5P-P3-17 BIFACIAL CIGS THIN FILM SOLAR CELLS USING HIGH MOBILITY
Ti-DOPED In203 BACK CONTACTS

T. Miyano, R. Hashimoto, Y. Kanda, T. Mise and T. Nakada

Aoyama Gakuin University, Japan
Area 6

5P-P4-36 EXPERIMENTAL STUDIES ON DETECTING A DISCONNECTION POSITION
OF BETWEEN PV MODULES BY THE ELECTRIC CAPACITANCE MEASUREMENT

1. Yamaguchil, T. Takashima® and M. Ishida!

1University of Tsukuba, Japan, *AIST, Japan

Area 7

4P-P1-48 RESEARCH ON THREE-DIMENSIONAL COORDINATES ACQUISITION FOR
SHADOW ESTIMATION IN PHOTOVOLTAIC SYSTEM
Y. Watanabe and K. Krokawa

Tokyo University of Agriculture and Technology (TUAT), Japan

Area 8
5P-P3-76 FINANCING A VERY LARGE SCALE PHOTOVOLTAIC SYSTEM IN GOBI
DESERT

K. Megherbi!, M. Ito?, F. D. Ferretti! and K. Kurokawa®

!Dexia Credit Local, France, *Tokyo Institute of Technology, Japan, *Tokyo University of Agriculture
and Technology, Japan



(5) Young Researcher Award
KU T, FRNCBREGEHRFE LG FFEENEBE LRI LEN TR/ A &
ZL., 5 ERENZE Sz,

Area 1

50-A6-03 ORGANIC THIN-FILM SOLAR CELL EMPLOYING A NOVEL ELECTRON-
DONOR MATERIAL

H._Kanno, M. Shirakawa, D_ Fujishima, T. Kinoshita, H. Sakata, E. Maruyama and M. Tanaka
Sanyo Electric Co., Ltd., Japan

Area 2

60-B11-06 ANALYSIS OF SOLAR CELL DEGRADATION MECHANISM DUE TO ESD
IN SPACE

T. Okumura!, K. Toyodal, M. Imaizumi? and M. Cho!

1Kyushu Institute of Technology, Japan,*Japan Aerospace Exploration Agency, Japan

Area 3

4P-P2-15 A NEW METHOD FOR THE PRODUCTION OF ULTRA-THIN CRYSTALLINE
SI WAFERS

F.Dross!, A. Milhe!? T Robbelein!, I. Gordon! P. O. Bouchard®, G. Beaucarne! and J. Poortmans!
1IMEC, v.z.w., Belgium, 2Ecole des Mines de Paris (CEMEF), France

Area 4

50-B7-04 6.3% EFFICIENCY SOLAR CELL EMPLOYING HIGH DEPOSITION RATE (8
NM/S) MICROCRYSTALLINE SILICON PHOTOVOLTAICLAYER

Y. Sobajima, M. Nishino, T. Fukumon, T. Higuchi, S. Nakano, T. Toyama and H. Okamoto

Osaka University, Japan

Area b

40-C4-02 PHYSICAL VAPOUR DEPOSITION OF COMPOUND INDIUM
SULPHIDE AS BUFFER LAYER IN CU(IN,GA)SE2 SOLAR CELLS: MATERIAL
CHARACTERISATION AND DEVICE PERFORMANCE

P_Pistor!, R. Caballero!, D. Haniskos?, V. Izquierdo-Roca®, R. Wichter* and R. Klenk!
1Hahn-Meitner-Institut, Germany, Zentrum fuer Sonnenenergie-und Wasserstoff-Forschung,
Germany, JUniversitat de Barcelona, Spain, *Wiirth Solar GmbH & Co. KG, Germany

60-A11-03 FABRICATION OF PENTANARY Cu(InGa)(SeS)2 ABSORBERS BY
SELENIZATION AND SULFURIZATION

Y. Goushi, H. Hakuma, K. Tabuchi, S. Kippma and K. Kushiya

Showa Shell Sekiyu K.K., Japan

Area 6

60-A10-03 AN LED-BASED PHOTOVOLTAICMEASUREMENT SYSTEM WITH
VARIABLE SPECTRUM AND FLASH SPEED

M. Bliss, T. R. Betts and R. Gottschalg

Loughborough University, UK

13



Area7

50-C6-03 ESTIMATING THE CAPACITY VALUE AND PEAK-SHAVING

POTENTIAL OF PHOTOVOLTAICS IN ONTARIO: A CASE-STUDY FOR THE CITY
OF TORONTO

S. Pelland! and I. Abboud®

1CANMET Energy Technology Centre-Varennes, Canada, >Environment Canada Experimental
Studies Division ARQX, Canada

50-C8-02 AN ANALYSIS OF ELECTRICITY COST OF PHOTOVOLTAIC
SYSTEMS ON THE FIELD TEST PROJECT IN JAPAN

T. Oozeki!, T. Yamada!, K. Kato! and T. Yamamoto®

INational Institute of Advanced Industrial Science and Technology, Japan,’New Energy
and Industrial Technology Development Organization (NEDO), Japan

Area 8

60-C9-01 A PRELIMINALY LIFE-CYCLE ANALYSIS OF A Invited MEGA-SOLAR SYSTEM
IN JAPAN

M. Ito!, M. Kudo? and K. Kurokawa?

Tokyo Institute of Technology, Japan, *NTT Facilities, Inc., Japan, ’Tokyo University of Agriculture and
Technology, Japan

PVSEC Paper Award %2 E &
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11. fRETE

EBR2EE HT LT, 1204 B~6 Bic, BRERSHS T, HRBRNBMRS
i, KBERBHEOBAICLY, FRIORT LI, 428, K&, KX
REL AT A, FDHE WEEE. MRETLIC, EREIFER L.

EreHE#—% Exhibitor List

H B & % .~ Organization [ - #higk % .~ Country - Region
%a\¥5# (%) ~EKO INSTRUMENTS Co. Ltd BA_ Japan
(#) T4/2—.~EIKO Corporation B~ Japan
(BRINTTZ7321)T74—X ~NTT FACILITIES, INC. A& Japan
(#) I X E—+<—NPC Incorporated H A&~ Japan
(Bk)MSK.~MSK Corporation A& Japan
# L0 (#) .~ OMRON Corporation A& Japan
(#k) h+7.~KANEKA CORPORATION B& .~ Japan
Rt = (%) ~Kyosemi Corporation H#& .~ Japan
;?I‘t'ﬁ (#8). (1*) Rmt5Y—5—a—RlL—3a>  KYOCERA Corporation, KYOCERA B4/ Japan
olar Corporation
JARZA I T I T7 47 BAZ .~ Crosslight Software Inc. B~ Japan
=FE# (BE) ~SANYO Electric Co.,Ltd. BA_Japan
(#) 8528 {Ef~SHIMADZU CORPORATION B~ Japan
L —7 (#) ~SHARP CORPORATION ‘ B~ Japan
BAFN S =L F il (k) ~ SHOWA SHELL SEKIYU K. K. B~ Japan
AR—AIFT—(#).~SPACE ENERGY CORPORATION HZ&.~ Japan
(%)Y L2~ Solton Co.,Ltd. B~ Japan
(%) 35— %E ~DAI-ICHI KIDEN CO.,LTD. B Japan
| 7272 (#).~Du Pont Kabushiki Kaisha H#.~Japan

b eEh4 (#) ~TOYAMA MACHINERIES CO., LTD. B~ Japan
F /AT ABKA S NANO SCIENCE CORPORATION HZ.~Japan
B iE#H1E (#) ~NISSHINBO INDUSTRIES, INC. BZ.~Japan
BERF—ILIINTF AT )L—T (%) ~RSoft Design Group Japan KK HZA.~Japan
(#%) B 3L 8 4EFR .~ Hitachi, Ltd. H# .~ Japan
SCHMID- (#%) 77T+~ SCHMID-FACILITY CO., LTD. B .~ Japan
ELTEM AT LX (B).~Fuji Electric Systems Co., Ltd. H#.~Japan
A HEE I % ().~ Honda Motor Co., Ltd. HZ.~Japan
AZEETE (¥) ~HONDA TSUSHIN KOGYO CO., LTD. HZ&.~ Japan
=H{EZFET7770 ()~ Mitsui Chemicals Fabro,Inc. BH& .~ Japan
SEETE (). -MITSUBISHI HEAVY INDUSTRIES., LTD. H#& .~ Japan
= ZFEH (¥F) ~Mitsubishi Electric Corporation HZ .~ Japan
(#) BE S .~ MEIDENSHA CORPORATION B~ Japan
LI FE% (%)~ Yamashita Denso Corporation B~ Japan
(#)STSA L AT L~ Laplace System Co., Ltd. B~ Japan
(#) 72.LER|.-WACOM ELECTRIC CO., LTD. B~ Japan
YOCASOL (#) .~ YOCASOL Inc. B &~ Japan
Applied Materials, Inc. FA)H.USA
Canadian Solar Inc. H+4 .~ Canada
CEEG (Shanghai) Solar Science & Technology Co., Ltd. d1EF,~China
Changzhou Trina Solar Energy Co., Ltd. t1E.~China
ET Solar Group thE.~China
Ferro Corporation 7 AH - USA
JENOPTIK Automatisierungstechnik Gmbh k4.~ Germany
LONG:i Silicon Industry Group th[E.~China
Motech Industries, Inc. B & .~ Taiwan
Q-Cells AG K.~ Germany
Solar Verlag gmbh KAy~ Germany
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HEHEIZ. BA35. #41 1404 6T, FEHBEICH D LT,

5, 0274DKBENRHY, B TH-o7z,

Opening celemony of exhibition
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Date Number of visitors
12/4 2,496 I
12/5 1,420

12/6 1,111

Total : 5,027
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For a period of seven days from December 3 last year, Japan, which accounts for almost 40%
of worldwide production of solar cells, hosted the 17" International Photovoltaic Science and
Engineering Conference (PVSEC-17). The Japan Journal spoke to Toyota Technological
Institute principal professor and general chairman of the conference organizing committee
Dr. Yamaguchi Masafumi about the event and the prospects for solar power

The Japan Journal: What do you think were
the main results of the conference?

Dr. Yamaguchi Masafumi: Photovoltaic
generation continues to attract more and
more attention against the backdrop of global
warming, as illustrated by the steady growth
in worldwide production of solar cells,
which is currently up 43.4% year on year to
25214 MW in 2006.

This latest conference was held in the
city of Fukuoka in Kyushu, which is close to
the rest of Asia and something of a magnet
for plants producing solar cells. Possibly as a
result of this, it attracted large numbers of
people involved in the solar cell industry in
Japan, South Korea, Taiwan, the United
States, Germany and all over the world,
making it the largest scale conference on
photovoltaic generation to date.

The keynote speech at the parallel aca-
demic conference underlined the role of
photovoltaic generation and the importance
of research and development, highlighting
the fact that solar power is expected to ac-
count for 20% of the world’s energy by the
year 2050 and at least 60% by 2100.

0Of the various trends in photovoltaic generation
development discussed at the conference, which
areas attracted the most attention?

The field of concentrator solar cells, which
are expected to have ultra-high efficiency.
drew a lot of attention. with Spectrolab re-
porting that it had achieved a 240x concen-
tration of 40.7%. the highest level of conver-
sion efficiency in the world at present, and

PVSEC-17

24 The Japan Journal APRIL 2008

The Japan Journal

Sharp reporting a 1100x concentration of
40%. There were also presentations on a
wide range of research into new third gener-
ation solar cells, which could offer the possi-
bility of low cost solar generation providing
that levels of performance are increased and
the likes of dye-sensitized solar cells, organic
thin film and wet solar cells are put into
practical application in the future.

Other announcements included the es-
tablishment of large-scale plants by a
Japanese company and the launch of new
large-scale manufacturing equipment from
an overseds company.

Although lapan is still the number one in
terms of worldwide solar cell production at
present, overseas companies are catching
up thanks to developments such as im-
proved preduction technology.

In Germany in particular. the government
has introduced a scheme whereby it buys
solar power at a high price and is actively
rolling out incentive measures aimed at in-
vigorating the solar cell market. There is a
proportional relationship between state fund-
ing and the volume of solar cells installed.
with installations tending to increase the
more the government spends. Although
Japan leads the world in terms of the solar
cell production, with production totaling
927.5MW in 2006, the Japanese solar cell
market comes in second behind that in
Germany. We should be aiming to be num-
ber one in terms of both production and
market scale. What we need are incentive
measures designed to breathe new life into
the market.

On other fronts, an expert panel of the
International Council for Science (ICSU),
put together in Paris, January 2008, reported
that it is working on a proposal for the
Hokkaido Toyako G8 Summit in July this
year, based on the notion that funding needs
to be allocated not only to market incentive
measures but also to research and develop-
ment from a long-term perspective. For in-
stance, if solar cells are ever going to really
take off and enable a surge in power output.
we will need to develop innovative mass
production technology unlike that currently
available. Unless we sow the seeds needed
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for future technology. photovoltaic genera-
tion cannot be introduced widely.

What are the main technical issues prevent-
ing solar cells from taking off?

I would like to see solar cells developed
around three core axes. namely crystalline
silicon solar cells, thin film solar cells and
concentrator solar cells,

As for crystalline silicon solar cells,
which are already established as the first
axis, research and development is needed to
enable us to make better use of low quality
materials given that there is a shortage of
polysilicon as a raw material. In the case of
thin film solar cells meanwhile, we need to
increase productivity as well as reduce the
cost of transparent conductive glass film and
develop large scale manufacturing equip-
ment. The third axis is concentrator solar
cells, a field in which research results are
gradually starting to emerge. Nonetheless,
we will need to continue with further re-
search and development in the future.

How do you envision Japan's role in the
field of photovoltaic generation?

Unless we come up with measures that ex-
tend beyond the world’s advanced nations
to incorporate newly industrializing coun-
tries with massive populations, such as
China and India, we will never be able 10
effectively combat global warming. So I be-
lieve that Japan should be providing inter-
national cooperation in the form of tuking in
and nurturing researchers and students from
such countries.

To date. | have organized lectures in
Pakistan and Taiwan, countries that are
looking to start development of photovoltaic
technology. with the aim of inspiring young
researchers. Nuclear power research insti-
tutes in such countries are developing an in-
creasing interest in photovoltaic generation,
based primarily on recognition of the fact
that they will not be able to rely on nuclear
power indefinitely. m

Interview by KAMAHORI Miki, The Japan Journal
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(2) ERNEMRORE

Richard Swanson K& (Sun Power)
7= A: Richard Swanson
2{E HRF: 2007 45 12 H 14 H&MER 0:38
%6 5C: Masafumi Yamaguchi
{4 : RE: Thanks!
Dear Masafumi-san,
Thank you for creating and orchestrating a superb conference, and for inviting me to
speak. PVSEC-18 was a wonderful experience for me. The quality and new content of the
technical papers was the best yet, the banquets were superb (Carol loved the doll!), and it
was very rewarding to see, and re-reconnect with, so many great colleagues.
Thanks again,
Dick

Martin A. Green #i% (UNSW)
From: Martin Green
To: Masafumi Yamaguchi
Sent: Wednesday, December 12, 2007 10:46 AM
Subject: Re: Thanks!
Dear Masafumi,
Many thanks for a great conference.
Please tell your wife that I got my lovely figurine home safely to Sydney. It had its own
seat on one flight!
Judy loved it and was interested in the story about the crane etc.
Regards, Martin Green.

Wolfgang Palz . (WCRE)
#= i A: Wolfgang Palz
{5 B 2007 45 12 H 14 A&RER 17:52
%E 4% Masafumi Yamaguchi
{44 : Re : Thanks!
Dear Masafumi,
All my congratulations. It was my pleasure to serve you.
You were a great Chairman!
Warm regards
Wolfgang
Dr.Wolfgang Palz
Chaiman WCRE
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From: tadashisaitoh
Sent: Tuesday, December 11, 2007 4:37 PM
To: Masafumi Yamaguchi (PVSEC17)

Subject: T HERTL -

s

BEDOPVSEC1 7, KEKEITLK, Lxb, BILBELETFET, T T, H
ALERMICHMTE A EZEHATERLRLBVWET, AN Eo=DiF,
Fraunhofer ISE T&INFE NP 72< . Luther EAIZIE, BARIFRE-TWAB LEX
¥ L7, £7/-. AH., Technical Digest ZHER L F L=, EFEL LWH¥ERX T
+THh, 2ht, EUPVSECIZHATE 11,

1999 EFLFLIR CR@E L M L7-%., [ EEEFellow DH#EA L, #HOHTHEE
F L7, BfE. HA® PV BfR T IEEE Fellow IZRLS T, 4L, Zhii
SITHBEINTIEWMMATL X 57, BESHEBEVHLETET.

JRIK
7
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18. LTUY

ZOEBEEX. ZEOFHESRONEREO ZZXBob LIChEW - LE L
BAREEIZHRLELZLIIC, KERWMICKR T T2 Z Lok L, @i,
vx—7, BREEXHEESS, mET7, IxH, Z#EET, AMEBIILHEZLOLE
RHENSZEOHEIE G, SEESZMBICEDL ZEBRHRELAEZZ LI,
D& ZICBEBRBMLOBNNVHEM L EHR N2 bOTHD, Z ZIZHES ST
WTIEVET,
ASEOHMBERESIZ, ZOWEEDERE L TETOEBEKT L, BET S
ZEIEELET,
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