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(57) Abstract: This disclosure provides methods for forming a perovskite film. Exemplary methods can include the steps of forming
an amorphous layer on a substrate disposed in a reaction chamber, covering at least a portion of the amorphous layer with a barrier
that at least partially prevents the first metal, the second metal, oxygen atoms, or a combination thereof from being released during
annealing and annealing the amorphous layer to form a perovskite film. Formation of the amorphous layer on the substrate disposed
in a reaction chamber may be etfected by introducing a first compound comprising a first metal; introducing an oxidizing agent; and
introducing a second compound comprising a second metal.



INTERNATIONAL SEARCH REPORT Y R IO 2u T

PCT/US14/33157

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - C30B 1/02, 25/18 (2014.01)
USPC - 428/697;117/7;427/126.3
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8): C30B 1/02, 25/18 (2014.01)
USPC: 428/697; 117/7; 427/126.3

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

MicroPatent (US-G, US-A, EP-A, EP-B, WO, JP-bib, DE-C,B, DE-A, DE-T, DE-U, GB-A, FR-A); Google Scholar; ProQuest; IP.com;
atomic layer deposition, metal source, precursor, oxidize, ozone, cover, anneal, substrate, perovskite, epitaxial, layer, film

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 7,713,584 B2 (HATANPAA, T et al.) 11 May 2010; figure 2; column 1, lines 49-67; column 2, | 1-18, 20, 22-24, 26-28
- \ [ lines 1-26; column 4, lines 16-38; column 7, lines 32-67; column 8, lines 1-67; column 9, lines -
Y 1-38; column 10, lines 13-31; claims 1, 9, 25 19, 21, 25, 29-30
Y US 7,170,095 B2 (VAUDO, RP et al.) 30 January 2007; column 8, lines 42-59 19
Y US 5,114,906 A (HIGAKI, K et al.) 19 May 1992; column 2, lines 13-21 21
Y US 5,556,463 A (GUENZER, CS) 17 September 1996; abstract 25
Y ANNEALSYS Rapid Thermal Processing furnaces & Chemical Vapor Deposition systems” 28 29
< February 2011. [online], [retrieved on 2014-07-21]. Retrieved from the Intemet
“ [<URL: -
https://web.archive.org/web/20110228051708/http://www.annealsys.com/annealsys-products/rtp
-rtevd>; page 1 .
Y US 5,437,761 A (KOIDE, A) 01 August 1995; column 3, lines 6-9 30
A \, | Simoes, A et al. Lanthanum-doped Bi4Ti3012 prepared by the soft chemical method: Rietveld 1-30
analysis and piezoelectric properties. Ceramics International, 2008. Vol. 34; entire document
A +| Hanada, A et al. Developmental mechanism for the resistance change effect in perovskite 1-30
oxide-based resistive random access memory consisting of Bi2Sr2CaCu208+d bulk single
crystal. Journal of Applied Physics. Vol. 110.8. 2011; entire dopument
Further documents are listed in the continuation of Box C. D
*  Special categories of cited documents: “T” later document published after the international fiting date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the aplglic_anon but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” d_ocgment Wltl;ilc'hhmﬁy thrglw doubl.:,j on p?ority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .y . . ; ; ;
; < Y” document of particular relevance; the claimed invention cannot be
special reason (a§ specified) considered top involve an inventive step when the document is
“0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but laterthan  « g,» ;
the priority date claimed &” document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
29 July 2014 (29.07.2014) 2 5 A U G 2014
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents . Shane Thomas
P.O. Box 1450, Alexandria, Virginia 22313-1450 )
. PCT Helpdesk: 571-272-4300
Facsimile No.  571-273-3201 PCT OSP: 571-272-7774




INTERNATIONAL SEARCH REPORT

’ Intemauonai app'icatlon bl

PCT/US14/33157
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A lzuha, M et al. Electrical properties of all-perovskite oxide (SrRuQ3/BaxSr1-xTiO3/SrRu03) 1-30
capacitors. Japanese Journal of Applied Physics. Vol. 36.9S. 1997; entire document
AP US 2014/0191618 A1 (KIJIMA, T et al.) 10 July 2014; abstract 30




	Page 1 - front-page
	Page 2 - wo-search-report
	Page 3 - wo-search-report

