20097058385 A 1IN} 110 00 10 0 00

The present invention provides transparent conductive

oxide (TCO thin filnms with inproved optical and

el ectrical properties and nmethods of making the sane.
(12VINTERS FHONAL SEHLIGATIONBUHLISHENUNDER [FHD VARG COOPERANRON TREATY (PCT)

processes for producing TOgtRin filnms that allow for

(10) International Publication Number

WO 2009/058385 Al

(43) International Publication Date
7 May 2009 (07.05.2009)

(51) International Patent Classification: (74) Agents: ZOLTICK, Martin M. et al.; 1425 K Street,
C03C 17/34 (2006.01) C23C 14/08 (2006.01) N.W., Suite 800, Washingtion, District of Columbia 20005
C23C 14/58 (2006.01) (US).

(21) International Application Number: (81) Designated States (unless otherwise indicated, for every

PCT/US2008/012409 kind of national protection available): AE, AG, AL, AM,

(22) International Filing Date: AQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW,BY, BZ, CA,
3 November 2008 (03.11.2008) CH, CN, CO,CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,

EG, ES, F1, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,

(25) Filing Language: English 1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,

(26) Publication Language: English MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
(30) Priority Data: RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
60/996,144 2 November 2007 (02.11.2007) US T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

ZW.
(71) Applicant (for all designated States except US): AGC

FLAT GLASS NORTH AMERICA, INC [US/US]; (84) Designated States (unless otherwise indicated, for every
11175 Cicero Drive, Suite 400, Alpharetta, Georgia 30022 kind of regional protection available): ARIPO (BW, GH,
(US). GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(72) Inventors; and

(75) Inventors/Applicants (for US only): CORDING,
Christopher R. [US/US]; 256 Ascot Drive, Kingsport,
Tennessee 37663 (US). MASUMO, Kunio [JP/IP];
6-4-2 Sagamigaoka, Zama-shi, Kanagawa 228-0001 (JP).
AGUSTSSON, Sveinn Otto [LU/BE]; Rue Maurice Published:
Wilmotte 20, B-1060 Brussels (BE). —  with international search report

(54) Title: TRANSPARENT CONDUCTIVE OXIDE COATING FOR THIN FILM PHOTOVOLTAIC APPLICATIONS AND
METHODS OF MAKING THE SAME

ELECTRICAL CONDUCTIVITY INCREASE

60

50 ‘ —

INCREASE %

I
I

AFG 07032042

AFG 07032084 ||

AFG 07041341
|

AFG 0705|17#2

AFG (7062241

AFG 07062242

AFG (7062244

AFG (7080841

AFG 070808%2

AFG 07080843

2
=y
[

AFG 1022std

|

AFG 1119std

FIG. 7

(57) Abstract: The present invention provides transparent conductive oxide (TCO) thin films with improved optical and electrical
properties and methods of making the same. More specifically, the invention provides on-line processes for producing TCO thin
films that allow for improvements in optical properties and post-production improvements in electrical properties of the TCO.



