=B EIE CIGS EE KRG ERM ORI R

WHEREHE

J. Sites  (FRTRMSLKRA:: 7 AUA)

JLEIFIEE

FH RR (FIFERERT:: AA)

H. W. Schock (= NIV RS: RAY)

M. Contreras ([ENZFAEARE= R/ —WFPCET, NREL: 7 AU )
I B RO EERY: HA)

2R 5% (PEEBINAEWIZERT: HAR)

T. Nakada J. Sites

"y

p

A. Yamada H. W. Schock M. Contreras S. Niki

1. WFZEOBE

CulnSe, (LL'F CIS)RAREMIT, AR B 1 Cldfed Z B3 m< /N2 B3 5B kD
ITONDENTeoTz, LU, BRROMREIZ 5712 CIS RARBGEMOR T v/l 25 [ E L TOAH e
FWEE N, EIZBHIEE Voo ITEERMEIZ L~ TEL, & Voc (k23 CIS KIG5ELod LD 728 | Theh THEEL
IRREE TR > TUNVD, 22T, AT By =/ N TIEL RERO CIS SRRBEMO AR TGS AL AT Tib
FEE LDV BIEEE A 5 CIS K EMELE~OfRE 21T 2202 BIEL 45, SBITF Y= ME
TETINEFE CTEHNER 20%LL EoEsa: a3, 20729, BEEZHIRL TWAERZHHL, Zh
N E R T CRINE D Fci{b a1 T), 7o, FKif - FmdiliEa Il . Zaba IV em Voo {6 CIS oKy
DR EATD . ZORS, HEORE G H | BERBIRHIS LB L0 D, ST, K5 E RO /LR RS,
BT NAAEEE L ST KGR ARG 5 L CORMBHMEL T, TAA A2 — T a ORI D
THEETHD,

AT 0y = 7N TR, ZHOO BRI Z | BIFE CIS KIGEMO 3B CHFRAY —R T2 KE, R,
A AROWFFEREEIN A 2 F B LT D082 5L A2 HEE T2,



2. FR~DEE

AWFFENZLY CIS SBRBF B O BB OSEEE . U R b RS IAUE, KGR K& A3
RS, CIS RKMFEMA PLEL-EEARR., BEXOEAOAIHN IR TED, £, s s LT
SEEITIROVE SO, BER FEBI O E | B ORI F kB 508 E /)
AT BOFEERE 2 HIVD, SHIT, FERINTIX, CIS KBRS BURHR RO R R A A0 L, KRR
BAOILHPHIRFCED, ZRHOFEHUICIY | AMARBE= R LX —HOMRE, 7Y —U 723X —JREL T,
CO, T AHIEF L OHIERIR B L EL G oMl Bk C& 2 L Ebins,

Light

Zn0O
Buffer

CIGS
Mo

Soda-lime glass

1 CIS SRR At O 5
Fig. 1 Schematic of CIS—based thin film solar cell
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1. Outline of the Research

In recent years, solar cells have become one of the most promising candidates for new and clean energy
sources and thus provided an alternative to oil. Among these solar cells the CIS-based thin film solar cells
have attracted much attention as one of the most promising photovoltaic devices since these devices show
the highest efficiency among low-cost thin film solar cells and exhibit long-term stability. However, the
open-circuit voltage (Moc) is still relatively low compared to its theoretical value. The improvement in the
\oc is the most important issue for practical manufacturing of CIS thin film solar cells from the viewpoint
of reducing loss at the cell level and improving the efficiency of modules. The main objective of this
project is to offer guidelines for manufacturing high-voltage CIS-based thin film solar cells. A second
objective is to realize CIS-based thin film solar cells with more than 20% efficiency by the end of this
project.

For this purpose, we will investigate new wide-gap absorber materials and devices. We will develop
techniques for controlling bulk and surface properties of these absorber layers and absorber/buffer
interfaces to reduce carrier recombination. The structural and optical properties of buffer and ZnO/CIGS
interface will be pursued using extended X-ray absorption fine structure (EXAFS), photoluminescence,
positron annihilation, etc. The defect analysis by admittance spectroscopy, and extensive device
characterization and simulation will also be carried out in order to support above investigations. In this
research project leading institutes working on CIS thin film solar cells in Japan, USA, and Germany will
share the above issues, and will carry out the research and development for the common objectives.

2. Future Development
If the open-circuit voltage related to the cell efficiency can be significantly improved by this joint
research, it will advance the practical use of the CIS-based thin film solar cells not only for a terrestrial



power generation due to low-cost high-efficiency devices but also large-scale power generation in space
due to its radiation resistive properties. Furthermore, the results of this project have a possibility of
leading to a new market for the solar cell industries and to an increase in employments opportunities.



