0037107382 A3 | 0001 0 0000 OO0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

24 December 2003 (24.12.2003)

AT OO A

(10) International Publication Number

WO 2003/107382 A3

(51) International Patent Classification’:
HO1L 21/314, 21/318

HO01J 37/32,

(21) International Application Number:
PCT/US2003/018784

(22) International Filing Date: 12 June 2003 (12.06.2003)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
10/170,925 12 June 2002 (12.06.2002) US
60/395,677 12 July 2002 (12.07.2002) US

(71) Applicant: APPLIED MATERIALS, INC. [US/US];
P.O. Box 450A, Santa Clara, CA 95052 (US).

(72) Inventors: KRAUS, Philip, Allan; 5697 Makati Circle,
Apt.B, San Jose, CA 95123 (US). CHUA, Tai, Cheng;
7207 Via Vico, San Jose, CA 95129 (US). HOLLAND,
John; 1565 Calaveras Avenue, San Jose, CA 95126 (US).

CRUSE, James, P.; P.O. Box 938, Capitola, CA 95010
(US).

(74) Agents: BERNADICOU, Michael, A. et al.; Blakely,
Sokoloff, Taylor & Zafman LLP, 12400 Wilshire Boule-
vard, 7th floor, Los Angeles, CA 90025 (US).

(81) Designated States (national): CN, JP, KR, SG.

(84) Designated States (regional): European patent (AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU,
IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
23 September 2004

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 Gazette.

(54) Title: PLASMA APPARATUS AND METHOD FOR PROCESSING A SUBSTRATE

PLASMA 22
N'i‘
2 Ny* Np* Ny Ny*
+ +
NZNz’f N2*  Np* N2 N2* Nyt
+
TR T B R A A
N N N N N N N
N NN TN Ty T VR R s
Si0p
54
Si «

o (57) Abstract: Embodiments of the invention generally provide a method of forming a nitride gate dielectric layer. The method
includes generating a nitrogen-containing plasma in a processing chamber via introduction of a nitrogen-containing processing gas
into the processing chamber and the application of an ionizing energy to the processing gas, and pulsing the ionizing energy to
maintain a mean temperature of electrons in the nitrogen-containing plasma of less than about 0.7 eV.



INTERNATIONAL SEARCH REPORT

Inter; nal Application No

PCT/US 03/18784

A. CLASSIFICATION OF SUBJECT MATTER
IPC 7 HO01J37/32 HO1L21/314 HO1L21/318

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 7 HO1J HOIL

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

EPO-Internal, WPI Data, PAJ

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 6 136 654 A (KRAFT ROBERT ET AL) 1,3,4
24 QOctober 2000 (2000-10-24)
column 3, Tine 48 - column 5, Tine 8
claims 1,3
Y 9,15,16,
30,33,36
X US 6 251 761 B1 (RODDER MARK S ET AL) 1,3,4
26 June 2001 (2001-06-26)
column 3, Tine 26 ~ line 54
X US 6 110 842 A (OKUNO YASUTOSHI ET AL) 1,3,4
29 August 2000 (2000-08-29)
column 3, Tine 55 — column 4, line 2
- / —_—
Further documents are listed in the continuation of box C. Patent family members are listed in 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 document but published on or after the international
filing date

invention

which is cited to establish the publication date of another
citation or other special reason (as specified)

'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

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
*L* document which may throw doubts on priority claim(s) or 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

20 July 2004 -

*0" 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 art.
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 international search report

18. 08 2004

European Patent Office, P.B. 5818 Patentlaan 2
NL -~ 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Name and mailing address of the ISA Authorized officer

Fax: (+31-70) 340-3016 Aguilar, M.

Fom PCT/ISA/210 (second sheet) (January 2004}




INTERNATIONAL SEARCH REPORT Inter

nal Application No

PCT/US 03/18784

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X WO 01/13403 A (APPLIED MATERIALS INC)
22 February 2001 (2001-02-22)
page 4, line 24 - page 6, line 28

figures 1-4

X EP 1 071 120 A (APPLIED MATERIALS INC)
24 January 2001 (2001-01-24)

paragraph ‘0012! - paragraph ‘0021!
paragraph ‘0034! - paragraph ‘0036!
figures 1,2,5

X US 6 309 978 B1 (HAGEDORN MARVIN F ET AL)
30 October 2001 (2001-10-30)

column 4, line 32 - Tline 67

column 5, Tine 59 - column 6, 1ine 65
figures 1,2,6-8

X US 5 928 528 A (HAYASHI SHIGEMORI ET AL)
27 July 1999 (1999-07-27)

column b, line 29 - column 2, line 15
figures 1-7

X PATENT ABSTRACTS OF JAPAN

vol. 1992, no. 09,

30 July 1299 (1299-07-30)

% JP 11 102895 A (FUJITSU LTD),
13 April 1999 (1999-04-13)
abstract

P.X US 2003/075522 A1l (KRASSNITZER SIEGFRIED
ET AL) 24 April 2003 (2003-04-24)
paragraph °0020! - paragraph ‘0033!
figure 1

21-27,29

17
28

9,15,16,
30,33,36

28

15,30,
33,36

28

15,30,
33,36

28

15,30,
33,36

15,28

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




INTERNATIONAL SEARCH REPORT

W% ormation on patent family members

lnterlﬁnal Application No

PCT/US 03/18784

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 6136654 A 24-10-2000 US 6110842 A 29-08-2000
EP 0847079 A2 10-06-1998
JP 10173187 A 26-06-1998

US 6251761 Bl 26-06-2001  NONE

US 6110842 A 29-08-2000 US 6136654 A 24-10-2000
EP 0847079 A2 10-06-1998
JP 10173187 A 26-06-1998

WO 0113403 A 22-02-2001 EP 1238407 Al 11-09-2002
JP 2004500703 T 08-01-2004
Wo 0113403 Al 22-02-2001
US 2003006009 Al 09-01-2003
us 6447637 Bl 10-09-2002

EP 1071120 A 24-01-2001 US 2002052111 Al 02-05-2002
EP 1071120 A2 24-01-2001

US 6309978 Bl 30-10-2001 US 6126778 A 03-10-2000
us 6312556 Bl 06-11-2001

US 5928528 A 27-07-1999 JP 10079372 A . 24-03-1998

JP 11102895 A 13-04-1999  NONE

US 2003075522 Al 24-04-2003 DE 10147998 Al 10-04-2003
Wo 03030207 Al 10-04-2003
EP 1433192 Al 30-06-2004

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




	Abstract
	Bibliographic
	Search_Report

