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(57) Abstract: Apparatus for the delivery of a gas to a chamber and methods of use thereof are provided herein. In some embodi-
ments, a gas distribution system for a process chamber may include a body having a first surtace configured to couple the body to
an interior surface of a process chamber, the body having a opening disposed through the body; a flange disposed proximate a first
end of the opening opposite the first surface of the body, the flange extending inwardly into the opening and configured to support
a window thereon; and a plurality of gas distribution channels disposed within the body and fluidly coupling a channel disposed
within the body and around the opening to a plurality of holes disposed in the flange, wherein the plurality of holes are disposed
radially about the flange.



WO 20117137010 A3 I 0000 A0 00 O

Published: (88) Date of publication of the international search report:
8 March 2012

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

—  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.
PCT/US2011/033332

A. CLASSIFICATION OF SUBJECT MATTER

HOIL 21/3065(2006.01)i

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)
HO1L 21/3065; HO1L 21/302; C23F 1/00, HO1L 21/306; HO1L 21/8238; C23C 16/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: gas distribution, opening, flange, window, channel

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO 2010-042410 A2 (APPLIED MATERIALS, INC. et al.) 15 April 2010 1-14
See abstract; paragraphs [0044]-[0088]; and figures 2, 4, 6.

A US 2004-0261720 Al (YURI NIKOLAEVICH TOLMACHEV et al.) 30 December 2004 1-14
See abstract; paragraphs [0036]-[0053]; and figure 4.

A US 2006-0113038 Al (SUDHIR GONDHALEKAR et al.) 01 June 2006 1-14
See abstract; paragraphs [0016]-[0036]; and figures 1-4.

A US 2002-0078%93 Al (RON VAN OS et al.) 27 June 2002 1-14
See abstract; paragraph [0028]-[0058]; and figures 2-4.

A US 2007-0231992 Al (VAIDYANATHAN BALASUBRAMANIAM) 04 October 2007 1-14
See abstract; paragraphs [0050]-[0064]; and figures 3-4, 6A-8B.

|:| Further documents are listed in the continuation of Box C. & See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application 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"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O"  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 later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
11 JANUARY 2012 (11.01.2012) 12 JANUARY 2012 (120120 12)
Name and mailing address of the ISA/KR Authorized officer :
' Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro, CHOIL, SANGWON
Seo-gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5695

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2011/033332
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2010-042410 A2 15.04.2010 KR 10-2011-0079832 A 08.07.2011
TW 201025482 A 01.07.2010
US 2010-0133255 A1 03.06.2010
WO 2010-042410 A3 10.06.2010
WO 2010-042410 A3 15.04.2010
US 2004-0261720 A1 30.12.2004 CN 1574199 A 02.02.2005
CN 1574199 CO 11.06.2008
JP 2005019968 A 20.01.2005
KR 10-0988085 B1 18.10.2010
KR 10-2005-0000727 A 06.01.2005
US 7210424 B2 01.05.2007
US 2006-0113038 A1 01.06.2006 CN 101065513 AO 31.10.2007
CN 101065513 B 12.05.2010
JP 2008-522416 A 26.06.2008
JP 2008-522416 T 26.06.2008
KR 10-0927495 B1 19.11.2009
KR 10-2007-0086758 A 27.08.2007
US 2008-0041821 A1 21.02.2008
Us 7722737 B2 25.05.2010
WO 2006-058240 A1 01.06.2006
US 2002-0078893 At 27.06.2002 CN 1160479 CO 04.08.2004
CN 1189859 A0 05.08. 1998
EP 0839217 Al 03.03.2004
EP 0839217 A4 04.04.2001
EP 0839217 B1 21.06.2006
JP 03701390 B2 28.09.2005
JP 09-167762 A 24.06. 1997
KR 10-0241171 B1 01.02.2000
US 05792272A A 11.08. 1998
US 06001267A A 14.12.1999
US 6178918 B1 30.01.2001
US 6375750 B1 23.04.2002
WO 97-03224 A1 30.01.199/7
US 2007-0231992 A1 04.10.2007 JP 2007-266609 A 11.10.2007
US 7759249 B2 20.07.2010

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report

