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Rt X LX)
NETOILFITILCIGSE D a—ILERIFETHT)yRE
O UwyREME  HMI (currently OEHE DR IS

HZB, GE)
SoloPower (US) — ZSW (GE) i &R
0.48cm?, 13.76% TisE
, . 7 x 8cm? (act. 46cm?, 10 cells), 6.8%

102cm?, 12.25% 0.5cm*, 16.7% 20 x 30cm? (act. 467cm?, 39 cells), 3.8%
B.M.Basol, et al., Proc. 34t | 27.1cm?, 15.0% IHIK10% LLTF 9
IEEE PVSE pp.002310. C.AKaufmann, et al., MRS F. Kessler, et al., Thin Solid

GSE (US) Symp. Proc. 865 (2005) 279. Flims 480/481 (2005) 491.

Stainless-steel

Total area 15.45% | http://www.globalsolar
.com/en/press/press-

Cell strings 13.2% | releases.html
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ssaner> S, |shizuka, et al., S. Ishizuka, et al., |
* SOLMAT Appl. Phys. Lett.
93 (2009) 792. 93 (2008) 124105.
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S. Niki, et al., Proc. 23rd European Photovoltaic Solar Energy
Conference and Exhibition, Valencia (2008) pp. 2129.
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MoEEEBMN A SNTERASRAERIICIGSHIREFD &R
TERLPT L = Fho9<h5

r ' g
/ CIGSOERRIEFE/-IZ
= MoE 4GB EE{L (R
M\ AEF) HANE

CIGSHERDRISAEL T TEETEINT-
250 um/EERSLGE R

OE;EH[E (550°C—500°C) + RFI5v KRS HILSe BN FE
OMoEEEBMDEIEIL (800 nm = 400, 200 nmIZ)
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Mo thickness N
s —— 400 nm, n: 15.0% Y
E |- 200 nm, n: 14.5% °

AM1.5G (100 mW/cm?),

N
o
IIIIIII LI

Current density (mA/cmz)
=
|

g 25°C
of
10
-20 ;_ ....... Ly sy Lo vy ’
0 4 8 10 X 10 cm? size 250-um thick SLG substrate
Voltage (V) monolithically 17-cell-integrated submodule
CIGSHZ:m % :500°C
n V.. (/cell) Jo. Ap. area Mo thickness Se
Substrate (%) (V) (mA/cm?) FF (cm?) (nm) source
SLG 0.25 mm 15.0° 11.0 (0.646) 33.2 0.700 8.5X9.0(76.5) 400 Radical
SLG 0.25 mm 14.5* 11.1 (0.650) 33.4 0.667 8.5X6.0(51.0) 200 Radical

*in-house measurements
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SLGTF ¥y—4ENEE
INEFEEILHER v.s. SLGTFIRE*

18F Substrate

< 161 4, SLGTF thickness ~100 nm

2 14l ¢ T = ~10"/cm? Na in CIGS

iy 12:— No SLGTF exfoliation on ceramic
wZo 3 B @ 3 3 substrates (good CTE matching)
533 3 2 3 =z =3 Coefficient of thermal expansion (CTE)
B 3 S SLG 83~90 x 10-7 [/K]

SLGETF shicknisss zirconia 99 x 107 [/K]
Without AR coating, Substrate: Ti-foil

*S. Ishizuka, et al., Appl. Phys. Lett. 93 (2008) 124105.
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#15.9%"*

I1-V CURVE Date : 19 Apr 2010
IEC60904-3Ed.2 75.7 cm Z(aperture area) WxXS-2205-20 Data No :
EQO604-01
Sample No :
160 1 2 EQO0604
I — Fepeat Times : 3
140 \\ 1, Toc 151.2  ma
120 | N\ | Voc 11.61 v
Prax 1.201 W
i Tomax  135.1  pa
El .\ {rtrz EF e s
o el \ N Eff (ap) 15.9 %
E r I\“\.I"-.‘ %’ DTemp. 35 .0 C .
E 60 * _ 0.8 % giiilp l[—)gg m‘wfcm2 -
| MIrr. 100.4 mW/cmZ b d [\ ‘-
A f ’!,| ] 0.4 E{:J;.}ZDevice No ls- \‘& >
20 i Cal. Val. of Ref. . .
o \ O 2946 tma acsoomv/entl 10 X 10 cm? size 200-pum thick
S fee 59 Vo ceramic substrate submodule
__!é'," (17 cells, ap. area 75.7cm?2)
CIGS&! =R : 550°C
n V.. (/cell) Jo. Ap. area :
Substrate (%) V) (mA/em?) FF (cm?) Mo thickness  Se source
Cer.300 um 15.9* 11.59 (0.682) 334 0.699 75.7 800 nm Evaporative
Cer.200 um 15.9* 11.61 (0.683) 34.0 0.684 75.7 400 nm Evaporative

*independently certified efficiency.
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CIGSKBEEMYTE S 1—)LEZEH

SERASRAEMRT15.0% (Mo400nm) . 14.5%(Mo200nm)
- JLXLTILESIVIEIRT15.9% (17 cells, ap. area 75.7 cm?)
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