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FIG. 1

(57) Abstract: Described herein are compositions for depositing a carbon-doped silicon containing film wherein the composition
comprises a first precursor comprising at least one compound selected from the group consisting of: an organoaminoalkylsilane hav -
ing a formula of R*Si(NR*R"),Hsx wherein x=1, 2, 3; an organoalkoxyalkylsilane having a formula of R*Si(OR”),Hs.« wherein x=1,
2, 3; an organoaminosilane having a formula of R*N(SiR*(NR! R")H),; an organoaminosilane having a formula of R®N(SiR°LH),
and combinations thereof; and optionally a second precursor comprising a compound having the formula: Si(NR'R*)Hs. Also de-
scribed herein are methods for depositing a carbon- doped silicon-containing film using the composition wherein the method is one
selected from the following: cyclic chemical vapor deposition (CCVD), atomic layer deposition (ALD), plasma enhanced ALD
(PEALD) and plasma enhanced CCVD (PECCVD).



WO 2012/167060 A3 WAL H0 TN A A O

(88) Date of publication of the international search report:
24 January 2013

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



INTERNATIONAL SEARCH REPORT

International application No

ADD.

PCT/US2012/040433
A. CLASSIFICATION OF SUBJECT MATTER
INV. (C23C16/30 CO7F7/00 CO7F7/08 C23Cl16/34 C23C16/40
C23C16/455 CO7F7/10 CO7F7/18

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

€C23C CO7F

Minimum documentation searched (classification system followed by classification symbols)

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)

EPO-Internal, INSPEC, IBM-TDB, WPI Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X BLASZCZYK-LEZAK ET AL:

Si:C:N films",
AMSTERDAM, NL,

ISSN: 0169-4332, DOI:
10.1016/J.APSUSC.2007.03.027
the whole document

"Silicon
carbonitride by remote microwave plasma
CVD from organosilicon precursor: Physical
and mechanical properties of deposited

APPLIED SURFACE SCIENCE, ELSEVIER,

vol. 253, no. 18, 7 June 2007 (2007-06-07)
, pages 7404-7411, XP022107405,

1,15,16

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

26 November 2012

Date of mailing of the international search report

03/12/2012

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Brisson, Olivier

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 3




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2012/040433

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

A. M. WROBEL ET AL: "Reactivity of
organosilicon precursors in remote
hydrogen microwave plasma chemical vapor
deposition of silicon carbide and silicon
carbonitride thin-film coatings",

APPLIED ORGANOMETALLIC CHEMISTRY,

vol. 24, no. 3, 1 March 2010 (2010-03-01),
pages 201-207, XP55036872,

ISSN: 0268-2605, DOI: 10.1002/aoc.1589
the whole document

JP 2010 275602 A (ADEKA CORP)

9 December 2010 (2010-12-09)

cited in the application

abstract

US 5 424 095 A (CLARK TERENCE [US] ET AL)
13 June 1995 (1995-06-13)

column 6, lines 20-41

column 3, line 54 - column 4, line 37

US 2004/052004 Al (NAKAYAMA MASATOSHI
[JP]) 18 March 2004 (2004-03-18)
paragraph [0049]

EP 1 785 266 Al (KONICA MINOLTA HOLDINGS
INC [JP]) 16 May 2007 (2007-05-16)
paragraph [0043]

US 4 988 573 A (NAKAYAMA MASATOSHI [JP] ET
AL) 29 January 1991 (1991-01-29)

column 5, lines 20-63

US 5 888 662 A (GORSUCH CYNTHIA A [US] ET
AL) 30 March 1999 (1999-03-30)

claim 1

US 4 950 950 A (PERRY ROBERT J [US] ET AL)
21 August 1990 (1990-08-21)

column 15, Tine 60 - column 16, line 3

JP 2 265242 A (MATSUSHITA ELECTRONICS
CORP) 30 October 1990 (1990-10-30)
abstract

ARKLES B: "Silicon nitride from
organosilazane cyclic and linear
prepolymers",

JOURNAL OF THE ELECTROCHEMICAL SOCIETY
USA,

vol. 133, no. 1, January 1986 (1986-01),
pages 233-234, XP009164380,

ISSN: 0013-4651

the whole document

1,15,16

1,15,16

1,15,16,
19-22

1,17,18

1,17,18

1,17,18

1,19,20

1,19,20

1,19,20

1,21,22

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 3




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2012/040433

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

HOLGER FLEISCHER ET AL: "Gas-phase
molecular structures of
bis(chloromethylsilyl)amine and
bis(chloromethylsilyl)methylamine by
electron diffraction and ab initio
calculations; experimental support for
n(N)-[sigma]*(Si-C1) hyperconjugation?+",
JOURNAL OF THE CHEMICAL SOCIETY, DALTON
TRANSACTIONS,

no. 4, 1 January 1998 (1998-01-01), pages
593-600, XP55043355,

ISSN: 0300-9246, DOI: 10.1039/a708219c
the whole document

BE 672 101 A (YISSUM RESEARCH DEVELOPMENT
COMPANY) 1 March 1966 (1966-03-01)

page 4, line 10 - page 5, line 8

-& Chemical Abstract 1966:473661
XP55043368

abstract

ERIC BACQUE ET AL: "Synthesis and
chemical properties of
1,3-dichloro-1,3-dihydridodisilazanes",
JOURNAL OF ORGANOMETALLIC CHEMISTRY,

vol. 481, 1 January 1994 (1994-01-01),
pages 167-172, XP55043403,

the whole document

1,21,22

1,21,22

1,21,22

1,21,22

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 3 of 3




International application No.
INTERNATIONAL SEARCH REPORT PCT/US2012/040433
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:' Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

15-22(completely); 1-14(partially)

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

m No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




International Application No. PCT/ US2012/ 040433

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 21, 22(completely); 1-14(partially)

A composition for depositing a carbon-doped silicon
containing film comprising a precursor of formula (iv) and a
method of forming a carbon-doped silicon oxide film
involving the use of such a precursor

2. claims: 15, 16(completely); 1-6(partially)

A composition comprising optionally a second precursor as
defined in claim 2, in addition to a first precursor
comprising an organoaminoalkylsilane of formula (i)

3. claims: 7-14(partially)

Methods comprising the step of introducing into a reactor a
first precursor comprising an organoaminoalkylsilane of
formula (i)

4. claims: 17, 18(completely); 1-14(partially)

A composition for depositing a carbon-doped silicon
containing film comprising a precursor of formula (ii) and a
method of forming a carbon-doped silicon oxide film
involving the use of such a precursor

5. claims: 19, 20(completely); 1-14(partially)

A composition for depositing a carbon-doped silicon
containing film comprising a precursor of formula (iii) and
a method of forming a carbon-doped silicon oxide film
involving the use of such a precursor




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2012/040433
Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 2010275602 A 09-12-2010  NONE

US 5424095 A 13-06-1995 AT 161589 T 15-01-1998
DE 69501274 D1 05-02-1998
DE 69501274 T2 16-04-1998
EP 0671483 Al 13-09-1995
ES 2111972 T3 16-03-1998
US 5424095 A 13-06-1995

US 2004052004 Al 18-03-2004 CN 1495708 A 12-05-2004
US 2004052004 Al 18-03-2004

EP 1785266 Al 16-05-2007  EP 1785266 Al 16-05-2007
US 2009053526 Al 26-02-2009
WO 2006025356 Al 09-03-2006

US 4988573 A 29-01-1991  NONE

US 5888662 A 30-03-1999  NONE

US 4950950 A 21-08-1990 US 4950950 A 21-08-1990
WO 9014744 Al 29-11-1990

JP 2265242 A 30-10-1990 JP 2265242 A 30-10-1990
JP 8012845 B 07-02-1996

BE 672101 A 01-03-1966 AT 270677 B 12-05-1969
BE 672101 A 01-03-1966
GB 1086250 A 04-10-1967
IL 22431 A 27-11-1968
NL 6514660 A 25-01-1966

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report
	Page 7 - wo-search-report
	Page 8 - wo-search-report

