A3 I 01 0O

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

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
2 October 2003 (02.10.2003)

(10) International Publication Number

WO 2003/081645 A3

(51) International Patent Classification’: HO1L 21/00,
21/311
(21) International Application Number:
PCT/US2003/007485

(22) International Filing Date: 10 March 2003 (10.03.2003)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

60/365,962 19 March 2002 (19.03.2002) US
10/379,439 3 March 2003 (03.03.2003) US
(71) Applicant: APPLIED MATERIALS, INC. [US/US];

P.O. Box 450A, Santa Clara, CA 95052 (US).
(72) Inventors: HSIEH, Chang-Lin; 1071 Regency Knoll
Drive, San Jose, CA 95129 (US). MA, Diana, Xiaobing;
19600 Kilt Court, Saratoga, CA 95070 (US). SHIEH,
Brian, Sy Yuan; 3727 Louis Road, Palo Alto, CA 94303
(US). YIN, Gerald, Zheyao; 5511 Country Club Parkway,
San Jose, CA 95138 (US). SUN, Jennifer; 9964 Alpine

Terrace, Sunnyvale, CA 94086 (US). THACH, Senh;
32257 Jean Drive, Union City, CA 94587 (US). LUO,
Lee; 222 Burnswick Place, Fremont, CA 94539 (US).
BJORKMAN, Claes, H.; 1532 California Street #5,
Mountain View, CA 94041 (US).
(74) Agents: SHAFFER, William, L. et al.; TOWNSEND
AND TOWNSEND AND CREW LLP, Two Embarcadero
Center, 8th Floor, San Francisco, CA 94111-3834 (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

(88) Date of publication of the international search report:
15 April 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 Gagzette.

(54) Title: AN INTEGRATED IN-SITU ETCH PROCESS PERFORMED IN A MULTICHAMBER SUBSTRATE PROCESSING

SYSTEM
/-90
DIELECTRIC ETCH
v /—92
PHOTORESIST STRIP
STOP / BARRIER LAYER OPEN

(57) Abstract: An integrated in situ etch process performed in a multichamber substrate processing system having first and second
@ etching chambers. In one embodiment the first chamber includes an interior surface that has been roughened to at least 100 Ra and
\& the second chamber includes an interior surface that has a roughness of less than about 32 Ra. The process includes transferring a
w={ substrate having formed thereon in a downward direction a patterned photoresist mask, a dielectric layer, a barrier layer and a feature
Q@0 in the substrate to be contacted into the first chamber where the dielectric layer is etched in a process that encourages polymer

formation over the roughened interior surface of the chamber. The substrate is then transferred from the first chamber to the second
€ chamber under vacuum conditions and, in the second chamber, is exposed to a reactive plasma such as oxygen to strip away the
S photoresist mask deposited over the substrate. After the photoresist mask is stripped, the barrier layer is etched through to the feature
~ to be contacted in the second chamber of the multichamber substrate processing system using a process that discourages polymer
formation over the relatively smooth interior surface of the second chamber. All three etching steps are performed in a system level
in situ process so that the substrate is not exposed to an ambient between steps. In some embodiments the interior surface of the first
chamber has a roughness between 100 and 200 Ra and in other embodiments the roughness of the first chamber’s interior surface is
between 110 and 160 Ra.
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