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& (57) Abstract: An apparatus for etching a metal-containing material of a lithographic mask has a chamber with a support for sup-
& porting the mask inside the chamber. Over the metal-containing material, the mask comprises a resist layer having features with
sidewalls. A gas distributor, gas energizer, and gas exhaust are provided. A controller is provided that is adapted to control one or
more of the gas distributor, gas energizer, and gas exhaust to (i) deposit a sacrificial coating on the sidewalls of the features in the
resist layer, and (ii) etch the metal-containing material of the mask. Coincidental etching of the sidewalls of the features in the resist
layer overlying the metal-containing material is reduced by the sacrificial coating formed thereon.



WO 2004/102793 A3 I} H1I0 Y A00OA0 T 000000 AR

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.



INTERNATIONAL SEARCH REPORT Intef@onal Appiication No
PCT/US2004/014459

A.
JIPC 7

CLASSIFIC(A;TION OF SUBJECT MATTER

03F1/14 G03F7/40

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

B. FIELDS SEARCHED

IpC 7

Minimum documentalion searched (classification system followed by classification symbols)

GO3F

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

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

EPO-Internal, WPI Data, PAJ, INSPEC

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category © | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X BUIE M J ET AL: "Chrome etch for <0.13 ' 10-18
‘mu'm advanced reticle production”
PROCEEDINGS OF THE SPIE - THE
INTERNATIONAL SOCIETY FOR OPTICAL
ENGINEERING SPIE-INT. SOC. OPT. ENG USA,
vol. 4562, October 2001 (2001-10), pages
633-640, XP002310310
ISSN: 0277-786X
Y the whole document 1-9
Y US 5 447 598 A (MIHARA SATORU ET AL) 1-6
5 September 1995 (1995-09-05)
abstract; claims 1,8
column 3, 1ine 27 - column 4, Tine 45
examples 5, 11, 12
- / —
Fuﬂherdocuments are listed in the continuation of box C. Patent family members are listed in annex.

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

*E* earlier document but published on or afterthe international
filing date

“L* document which may throw doubts on priority claim(s) or Invoive an Inventive step when the document is taken alone
which is cited to establish the publication date of another
citation or other special reason (as specified)

° Special categories of cited documents :

*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

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

*Q" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the arl.
later than 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 intemational search report
14 December 2004 17/02/2005
Name and mailing address of the ISA Authorized officer

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

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, s
Fax: (+31-70) 340~3016 von Hentig, T

Form PCT/ISA/210 (second sheet) (January 2004)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Intejonal Application No

PCT/US2004/014459

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

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

Relevant to claim No.

Y

EP 0 706 088 A (CANON KK)

10 April 1996 (1996-04~10)

column 16, line 37 — 1ine 47

US 4 613 400 A (TAM SIMON W ET AL)
23 September 1986 (1986-09-23)
claim 1; figures 2,3

coiumn 3, line 27 — 1ine 30

column 4, line 14 - 1ine 20

US 2002/084257 Al (CHAPRA NASREEN GAZALA
ET AL) 4 July 2002 (2002-07-04)
paragraphs ‘0077!, °‘0078!
paragraphs 0086!, °0087!

7-9

1-18

7-12

Form PCT/ISA/210 (continuation of second shest) (January 2004)

page 2 of 2




INTERNATIONAL SEARCH REPORT

formation on patent family members

Inte

fonal Application No

PCT/US2004/014459

Patent document Publication

Patent family

Publication

cited in search report date member(s) date

US 5447598 A 05-09-1995 JP 2125611 A 14-05-1990
JP 2224240 A 06-09-1990
dJP 2610337 B2 14-05-1997
JP 3019335 A 28-01-1991
DE 68923247 D1 03-08-1995
DE 68923247 T2 26-10-1995
EP 0368732 Al 16-05-1990
KR 9607635 Bl 07-06-1996

EP 0706088 A 10-04-1996 JP 2709175 B2 04-02-1998
JP 4017685 A 22-01-1992
JP 2966036 B2 25-10-1999
JP 4015910 A 21-01-1992
JP 4049623 A 19-02-1992
JP 2849458 B2 20-01-1999
JP 4063414 A 28-02-1992
JP 4181712 A 29-06-1992
AT 229229 T 15-12-2002
EP 0706088 Al 10-04-1996
EP 0714119 A2 29-05-1996
AT 199046 T 15-02-2001
DE 69132523 D1 08-03-2001
DE 69133169 D1 16-01-2003
EP 0456479 A2 13-11-1991
us 5344522 A 06-09-1994
us 5413664 A 09-05-1995
us 5490896 A 13-02-1996

US 4613400 A 23-09-1986 DE 3686092 D1 27-08-1992
DE 3686092 T2 07-01-1993
EP 0202907 A2 26-11-1986
JP 2563513 B2 13-11-1996
JP 62030890 A 09-02-1987
KR 9400913 B1 04-02-1994

US 2002084257 Al 04-07-2002 US 6340435 Bl 22-01-2002
us 6054379 A 25-04-2000
us 6287990 B1 11-09-2001
EP 1059664 A2 13-12-2000
JP 2001110789 A 20-04-2001
TW 473870 B 21-01-2002
US 2002074309 Al 20-06-2002
EP 1055012 A2 29-11-2000
JP 2002503879 T 05-02-2002
TW 408369 B 11-10-2000
Wo 9941423 A2 19-08-1999
us 6072227 A 06-06-2000
US 2001004479 Al 21-06-2001
US 2003064610 Al 03-04-2003
US 2001005546 Al 28-06-2001
US 2003113992 Al 19-06-2003
us 6413583 B1 02-07-2002
us 6511909 Bl 28-01-2003
US 2003162410 Al 28-08-2003
us 6511903 Bl 28-01-2003
uS 2002000670 Al 03-01-2002
us 6593247 B1 15-07-2003
us 6660663 Bl 09-12-2003

Form PCT/ISA/210 (patent family annex) (January 2004)

page 1 of 2




INTERNATIONAL SEARCH REPORT

\formation on patent family members

Intel

fonal Application No

PCT/7US2004/014459

Patent document
cited in search report

Publication
date

Patent family
member(s)

Publication
date

US 2002084257 Al

6537929
6562690
6541282
2004029400
2004082199
2004038545
6627532
2004147109
2004166665
2004201103
2002045361
6596655
2002111042
2003124859
2003197077
6499679
2002014545

25-03-2003
13-05-2003
01-04-2003
12-02-2004
29-04-2004
26-02-2004
30-09-2003
29-07-2004
26-08-2004
14-10-2004
18-04-2002
22-07-2003
15-08-2002
03-07-2003
23-10-2003
31-12-2002
07-02-2002

Form PCT/ISA/210 (patent family annex) (January 2004)

page 2 of 2




	Abstract
	Bibliographic
	Search_Report

