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(f51) PVSEC AWARD. PVSEC SPECIAL AWARD
R—2 . &, 2011411 /8288)

The 21st Photovoltaic Science and Engineering Conference

= The PVSEC AWARD RECIPIENT

efficiency > 23 %.

The 21st Photovoltaic Science and Engineering Conference
- The PVSEC SPECIAL AWARD RECIPIENTS

CIS% %% | Wr.oun ARAI  Mr. shigeaki KAMEDA Dr. Katsumi KUSHIYA
Showa Shell Solar Frontier K.K.
Sekiyu K.K.
@ Outstanding effort for realizing World-leading Industry by
CIGS solar cell.

@ High efficiency and low-cost CIGS production line.
@ 1 GW annum CIGS production plant in Miyazaki.

@ Global business promotion at a speed and scale as the
energy enterprise toward EU, Middle East, India, US, etc.

@ Brought up his team and reputable and worldwide-
known unique technology.

- + H o /\EZ
Dr. Makoto TANAKA ?'f?n ARSI ﬁj\ E]’
SANYO Electric Co., Ltd

@ Outstanding research achievements on HIT solar cell.
® World Record: Voc > 740 mV and conversion

0 The 21st Photovoltaic Science and Engineering Conference
=~ The PVSEC SPECIAL AWARD RECIPIENT

Nz

Dr. Yoshihisa TAWADA

Kaneka Corporation
@ Outstanding contribution on industrial evolution by the
technology of Amorphous Si on Poly-silicon Tandem
Modules with 12 % efficiency.
© Early work on a-SiC/a-Si hetero-junction solar cell.

@ New entry from a different field of industry to Solar PV
business

SRS B




M. AEARBKREIZDONT

—EEHE— @RI VHH) NG
2015 2020 2025 2030
ERE BRI EEINEOERER )
4 |LEPER - [ zrmEmzs |
|| mEe
73 BENGEN BOE-E5SE  SE@EH
| A 22 M T #REU—F J
E@EATO =5lie
3 HH Rk R
A |l7a+x B EHEL R
! . ) .
% HEMOBS | EREEHELE
= iR ERtEEOkh (BAME— F—) R
Lo g ERHEMTEORE/LE L
% AR—hkING R AT—FT1) R
E EaXLE AR —5— -
X PEEIL EERIE > TRILF—REEEIC
% || BRI . i
EAalH
M. AEBAFEMKEIZDOINT
—mRORRBIROZERMATREE— 1 — NES!
F—< BB (ER26EER) ERREL
BRUay X MR AT BEEREA, BLAHEIAMEIZER
ABEh EaQREESR - ERE SRR ""%;E,f;;i*mﬁ gﬂﬁﬁf@%ﬁi
R 2 54 BT —n 'w FH BLH5EBEEEMEL
R L5, BV 1— L RE20% FH RN -TOEAOHE
BEABEDL | - PELIZRAIYIAV MY TELTR | HRMNTOXRBILENGTIEEEHEETIELY,

EIEZhE 1 2%LlE
-ERYaVERNNIEERSYaY
TR LEEESTERERIS
mA/cm2L
EHRAYV—FEEEZRAL. VWIS X
YRR (60MHzLL L) IZET HREA
[Zx LT, 8.5t (G8.5) X
(2. 2mx 2.5m) DE S EAIREE L HE
17220l R1/4A L EDEBZRALY
Tuc-SiEEDOREEE2m/ s LLE,
109  FOREN—1%
HITED21—)L(20cmA) TRELTHE
17%
«SERIEYLREY 1-)l (142cmx110cm)
TREEHE200W
- ZEAABENYTE -V REIEDE
=12%, WEEE  ERER>20nm/s. JEH
H%>0.67nm/s. EFE=100cm?

ZTOREBEREEERADERHL., KIRDAVNEMDE
mAELIZEY, BEZERATTRE,
IYFUTHSRABERERAN=SE T ILTHFAF L TCORRE
L= EHHEMOCNZHLTFRAFrELS-HHRREL
NILONFACAHERERT I LKLY, BELSZFERINO
ADEROCHER) VTN LDOEER EIZKY
BiEERASATRE,
HERV)AVEOEERUE LR T /N A RN RITEE
REMICRET D EITKY, KAKXDERAMERL,

X AMEEEEEEZRLETHE0VS8 ALY, KEEETE
BLMbD FRIZK DT EEELIRETT 5,
SBRAVTLEAR—RIC, AFEREERATHET. BELLER
ZhE16%3ERLTIEE,

"BEBRFHORLOED. SRITEREE 1-MI3FED,
R5E{L%200W(13.6%) DERKRAH o

‘M c-SIEANERE ., BEIEFBERXERICXUOSE
B TRELEDRIUDZRRAH.




M. AEBAFEMKEIZDOINT
—REDSKRBEOEHTEENE — 2 —

NES

F—= RIREE(CEH26FEX) EREREL
CISELEE® | -30cmAY7 T/ 1~ EHRLIFT18% BEIC178%EZERLTHEY., T/AIRARIHERETHLT.
KEBEH 18%#BD BEIL. RISERTEETHD.
“lemf O/PNEEENTERIHFE25% ERTEH TR THY . BRI BF22%ELT-0Y,
=30 X 30cmDY 7T 1-V T, ThEE18% - '7'fF%’V‘yj’CIG‘SKE%ﬂ‘,@Eﬂl$1b?§fiﬁ’é§)\j—6:
EREICRELNELSL, SBEYEE | CCHRERERAT, )
+30—)LtoO0—)LTOERNDER RLE S ENBUVCIGSHBRIRBIZ DV TIETERRE AT
T ¥ TAEREFTORE2IMNEREFIEBEZERRA
Ho
-CPVREIRA 22 /kWh i .
- _ e R EIRARMEA/MWOER D REL . KEFVA MMBHE T,
SR EIE25% DR ERE Bk HiEE R TEE,
-FEEFEL. KETOEIFAR T, REBEELERTHE
“YUI MELEhE15% (1cmfl) -HEEE: J, 22mA,V, 098V, FF 0.70, n =15%
NILF =T L(RIBEHREREE L F—FHE
. . F)+ aNVBEELEY IR R + EERBRIETFLY
"B 2-I2F10% (30om) Y - NRNRNER L TLDI . 1=y E L 1%
e RISRABE | . oA E o4 \ LEE5ILICKY ., BEZERTRE,
L JIS C8938KBR (A-2A-SB-BDMEMY | | —coer oo 10| 750 cmBEIRES
EETI0%LLT . e
-BIEAN=XLEDOREH. EE- SR AEE R BT
[Z&Y., SEEFLERNEDRELEDIFTHIEIIATHES
S HEFHCIVERORBRLR,
. ARFEFERRIZONT
—HROTRBROZFRTREY— 3 — NS
F—= BREE(FER26EEXK) ERREL
b E12%LIE (1cmf) Voc, Jsc, FFRI L&, 2 T LBFETERT 5.
£ 1-VEE10%LL L (30cmA) -t 12% D EEM M ERORIBAIL., BBERFHRET.
FTRIAVZEY, 10%FRK,
-JISHIHCBI3SIR M ERER . M AMERERIC | -HILEN, T/ M RIEiE. Tiiyett, MEEOAREE
EEEAEED | SO THEDHEET10%URN BB IERRITICKY . BAEE T109%INEZR,
-ENARKEER -ENARKEED
fakm -BRAFRERR. BSOS FAT (I8 I
AR L -ERBEN. ARECEREERRFTMTD
{EaRME -DSi0,FFIE fiTHEIL . @ FLE 7 FaHll
*RtoR7’ AN D E It M — KB R E - | B/ \UTEBRERORTEE, EEERED R
REEEQRE, BB ERERR. 0-) 3k AHBREE, O—ILHIEERIEOER, ZBET.
SBNAHRNVFIANL -RBEBERBANOFRAEEL=YMEA, BHEYE
Cat-CVDESRICEHBMBANYTINA, | & —rDfAIZEY . BB EEER R AH . RtoR7 TEA
. i B TR E M . DE A RIREL TOEELEHERBELIZEYERRRAH,
5 B AR R i -
(ES2—nua | EHTEGEE Y 1= A—h— YATLMUTI L -4-EDREEBLTOR
Y/ 1-MRY 43T TF2 (20%HIR) BifEdE. | EbT, BiEEERMTEE 10 LI LD BSMEFAE#ED
FRREMEBR. &V, EPa2—ILBEE | HHBIBEOSH. NESCEHEBEEN T AEHOEEES
HAEGHEEABARESRTLELT, | ZEAHCLET, BEERMNTHEE,
10~ 204F48 4 L E it AtEDE Rk




V. EFREODRBLIZDINT

NES

I. EXOUNERIT - BEEIZOWNT

I. ARFARTROA D DT

M. HAEFAFKRERIZDNT

V. EREORBELIZDONT

V. ZFAEORELIZDONT

—RRAtDErREE —

(MW#ER) A VKIBE]

2)BESY) 3V KIGE;

B)cCcls
FEIEEYMRKIGE;

4) BRIERKBGE

(5) AHEIRKISE

(6) L BEAE
—ETa— LM

NES

("2030F >3FkFEF~ORMK

(EHE-EIR N BEEEARERI- L2 EREA T &L (REHO—K
29I =T BEELICE MBI R D2 . BlE RBEATI= & B MEREE (25%) )
FEREAL (BRBEROBEL. ESTICRERBEADT4—K/v%)

~

- REBIRHEEEORAL

(-BRERE(EHEFROBEL. BOTIZRERBEANDT—E/Svs)

HDBERKBEM., 47 MIVIFZIR, TIAT VA BEADOERATTRE,
\-71/#97“ IVEEXBEMDERIE (300MWDTHIE, 20155F)

AN

(ARBOBEKMEARS., BREMIL
ILE T IVEE KBS M DEAE (300MWDTHIE, 20154F)
\-2015$r§7b\6~ EHEI2kWDCPVI#E%E B EE128 DB EZFB T E CREFIHEA ) )

VAN

e

- EREBABELORALICE. REREROREATART, BHEET 3
- ARILY O ARHEADRRDR
- FANVLEZEARGRE LTOREILBRHEEND (20155 ~, 100{8FATHE)

Y

A\

- BFHEMAR, BARER., BARERZSH, 20145, S, HAEL
REZEBL. 2016EENLDEXEREZEIET.
BB ILY PO RDBADERDR

<

(- RtoR7’ I A% G 0D $f LE M — hBMREEY— M . 20154 EHLY . a-Si. CIGS~EF
BAMNYTY-ME, 20155 E . 1008 k55% B89 . HIESi. CIGSR~D Hik
§ EY 1 A—h—, YVATAMUTY L-4-LE#EL T, BEEF R TLEZERNRIET S,




V. ERIELORBELIZDINT
— RV aAVAKBEEhEHIC— NE

( 7’5v|~7¢—A§ﬁtf:ﬁﬁ%&E§o)1ﬂﬁt:gd@eﬁmﬁwm\
-
EME-EOX - EEBEABEELDOER
HSBEEIRN 54M/W
F¥axk:1/2, ERE:100p m, EiE$E:25%
-

\ FSHEFROEEL, GOV RHKBERADI«—F/\vH J

<NEDOD =y 3ar>
- EXBINOERRESEHRIE
« IRIILF— - MIRIRIBREOMRR

[1. BE-BEIRMBEEMXBERICKSENIE )
2. 20305 >3JKHEXE~DEB
3. FRBEHMOBREARESAIOADEA, BOVICRHRT S
HERMDOILLEIT = FOMMIBERIIE
4. HAREHO—FyF (2T BFEILICKAHEIR D E R .
\_ BLVRLEREMTICLSEEREL (25%) = ERRFEF ML )

ANEEMEZEDVFERIE~DER N
Ebnf=oxz70

—_ EE - VFEEHE

e 801

P China/Taiwan

-%60— Japan ﬂ

2 4

= i >{EaR ME 65H/Wp

o

‘S Europe > BE3hELEL 25%

o 20f > S 304

e :

(7))

2000 2005 2010 2015

Year
Bfio—F<y7ORIEL
|—> IEXRERE
BT

ELFE T-2-()-A2 |




V. ERAEORELIZONT

—HEEL Y AR ERDHIC— N
B Ei#fio—F<yZ(PV2030+)IZEIEELFEFTOIFY L
2012 2014 2017 2025
INEFERHE 14% w— 15% 18% 20%
=S EC M FR R
e o U s R i B 2% 765 7€ TR i SR T O R BS

SRR XA KEE"

B0 = 1 25 — SR H T B S

). ﬁﬁﬁﬁﬁﬁﬁ%
SOV 1B 758 32K s [ | B 4T
DR RS

[ 10% N 14% 18%
. ~ 2200W@G5) (=2260W@GH)
EFoa—)LIE . - (
sl Gl Bl i
B =R/ A—2(2017) _ -
EDa—I)LhE .

8% 9% 10% 11% 12% 13% 149 /o= tEco

L L L 1 1 L L EhE

| | || | | | | | | | | | | :E:)l_)b

V. ZFEORBELIZCDOWT

X http://www.sharp.co.jp/corporate/news/110909-a.html & Y

B

shi=r

HSRER LR
DEEEEMLE
THAVBHE

REDR - BES ) A VKBEERDH

e
)

hiz

BIPVZ B ELT=TH 1>/ *!}’E%%ﬂi%o’z&ﬁm?ﬁ*':w%
BEEM B H T L -T- BRtaEEREDEHE
FHBORIH
BIPVZIEILHETIARBAHKE
REDFEH DR
=1/
tu s B PIHAT : j('af ?T’ﬂ)
GI0®GIT YA X EVoTz K NeLY
ERAAASRAOMI /> FERFXHSROTCORKM %,
FUL T HiffT-EE fth D KEE it~ D EFhEL i F
R
 FARTLA S BERECSOD | ABEREEFOMOKBERTO LR
| Buffre REFE 2 g BRICkbXEMHEL-EIXME
Bl
EXFE M-2-(0)-A-3
EERE M-2-(0)-B-3




Progress of PV R&D in Japan
22 Roadmap “PV2030+” ([

NES

2004
New Sunsiine Froleet %2000 Thin-film Si PV cells (140 yen/W), CIS PV cell
completed in-film Si cells ( yen/W), cells

Low cost mec-Si PV cells production technology
(Efficiency = 17.2%, 189 yen/W)

“‘New Sunshine Project”

PV cell production (Japan)

Total 2,182MW

/SHARP

/ nyocera
/

anasonic
(SANYO)

started 1993 800
700
Residential PV system technologies, —600
basic grid connection equipment =
/ =500
[
Manufacturing technologies for mc-Si PV 2400
cells S
<300
o
o

Mitsubishi EL

1980 @ Establishment of NEDO

Solar—Frontier
s Kaneka

———Gther

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Source : PVNews April 2009, May 2010, May 2011

Structure of a HIT solar cell eerae. | AP

Panasonic

p-type a-Si: ~ 0.01 ym

i-type a-Si

HIT ( Heterojunction with Intrinsic Thin-Layer )

Grid electrode

TCO

~0.01 ym

n-type a-Si: ~0.01 ym

c-Si (CZ, n-type)
All processes < 200°C

Features

1. High conversion efficiency

2. Excellent temperature coefficient

H 3. Suitable for thinner c-Si wafer
|

(R&D: 23%, Products: 20.2% )
( Good power-generating performance in summer )

( One of the solutions for the Si shortage problem )
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Recent Success of R&D in Japan

February 2011

World's Largest CIS PV Production Capacity Realized

-

SOLAR

FRONTIER

http://www.solar-frontier.com/

(3

Solar Frontier has constructed a factory with a production capacity of

900 MW per year in Kunitomi, Miyazaki Prefecture, Japan.

Solar modules produced at this factory include the results of NEDO’s

long-term CIS PV technology R&D that has been entrusted to the Q

Showa Shell Sekiyu group since 1993.
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