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Met hods of form ng an oxide are disclosed and incl ude
contacting a rutheniumcontaining material (130) with
a tantal um contai ni ng precursor and contacting the

12y mtrhmmzaompmdmmgq lﬂﬁiLﬁiH'Eﬁ'UNWEﬁ IﬂHﬂPA{ﬁImTCddﬁﬁﬁATION TREATY (PCT)

A't1 61 65 1ol udi g GURRLC LEA VAR oHaN ok o o <
(19) WRER Rl p1gh 0 epgngmcymmﬁmww|||m¢"mm‘|"m|||||||||,|||||||||,||||”|"|||||||||

p e n Q%é 10 a au on at e 9
wher f)) thedeRfioh A PSblication Number

PSRRI TR 7104
ptgng 1 a |1
i hBecemer M SHLA 20BN  heperpat al |ogn i 200948799 A3

orientation of the second crystalline tantalum

(51) IRE@MkiEMI rlRat CRkBicabs0 di scl osed. AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
C23C 16/40 (2006.01) C23C 16/448 (2006.01) CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
i L. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(21) International Appllcatlon Number: HR. HU. ID. IL. IN. IS, JP. KE. KG. KM. KN. KP. KR.
PCT/US2009/044084 KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(22) International Filing Date: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
15 May 2009 (15.05.2009) NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
- ) SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,

(25) Filing Language: English UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English  (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
12/132,758 4 June 2008 (04.06.2008) Us GM, KE, LS, MW, MZ, NA, 8D, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TI,
(71) Applicant (for all designated States except US). MI- TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
CRON TECHNOLOGY, INC [US/US]; 8000 South ES, FIL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
Federal Way, Boise, ID 83707 (US). MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK, TR),

(72) Inventors; and OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,

(75) Inventors/Applicants (for US only): BHAT, Vishwanath MR, NE, SN, TD, TG).
[IN/US]; 4715 E. Pegasus Court, Boise, ID 83716 (US). Published:
ANTONOYV, Vassil [BG/US]; 3684 S. Vintage Way,
Boise, ID 83706 (US).

(74) Agent: ALBIN, Loren, D.; Mueting, Raasch & Gebhardt,
P.A., P.O. Box 581336, Minneapolis, MN 55458-1336
(US). (15) Information about Correction:

see Notice of 18 March 2010

—  with international search report (Art. 21(3))

(48) Date of publication of this corrected version:
18 March 2010

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(54) Title: METHOD FOR MAKING ORIENTED TANTALUM PENTOXIDE FILMS

Tlg. 2 /no

L —~150

140

A
\\130

(57) Abstract: Methods of forming an oxide are disclosed and include contacting a ruthenium-containing material (130) with a
tantalum-containing precursor and contacting the ruthenium-containing material with a vapor that includes water and optionally
molecular hydrogen (H»). Articles including a first crystalline tantalum pentoxide (140) and a second crystalline tantalum pentox-
ide (150) on at least a portion of the first crystalline tantalum pentoxide, wherein the first tantalum pentoxide has a crystallograph-
ic orientation that is different than the crystallographic orientation of the second crystalline tantalum pentoxide, are also disclosed.



