Title: EXTERNALLY EXCl TED TORRO DAL PLASMA SOURCE [err] Abstract: A
pl asma reactor for processing a work- piece, including an encl osure
defining a vacuum cham ber, a workpiece support within the encl osure

facing an (l%\ﬁﬁ{-wg‘gg)olﬁgrAtpl’ﬂ@AﬂBNEUELI@Q%?}E%@H&M?EI@PEJ)M?IMERQY )

| east first an openi ngs there near gener -

(19) World Intellectual Property Organization
International Bureau

A 0 A

(43) International Publication Date _ (10) International Publication Number
21 February 2002 (21.02.2002) PCT WO 02/15650 A3
(51) International Patent Classification’: HO1J 37/32 (71) Applicant: APPLIED MATERIALS, INC. [US/US];

P.O. Box 450A, Santa Clara, CA 95052 (US).
(21) International Application Number: PCT/US01/25505
(72) Inventors: HANAWA, Hiroji; 696 Spruce Drive, Sun-

(22) International Filing Date: 13 August 2001 (13.08.2001) nyvale, CA 94086 (US). YE, Yan; 13271 Via Arriba
Drive, Campbell. CA 95008 (US). COLLINS, Kenneth,
(25) Filing Language: Enelish S.; 7214 Glenview Drive, San Jose, CA 95120 (US).

RAMASWAMY, Kartik; 3282 St. Ignatius Place, #322,
Santa Clara, CA 95051 (US). NGUYEN, Andrew; 3148
Hostetter Road. San Jose, CA 95132 (US). TANAKA,
Tsutomu; 744 Nicholson Avenue, Santa Clara, CA 95051

(26) Publication Language: English

(30) Priority Data:

US).
09/638,075 11 August 2000 (11.08.2000) US LS
09/636.435 11 August 2000 (11.08.2000) US .
09/637.174 11 August 2000 (11.08.2000) us (74) Agents: BERNADICOU, Michael, A. et al.; Blakely,
09/636.436 11 AU;USt 2000 (11.08.2000) us Sokoloff, Tay]or & Zafman LLP, 12400 Wilshire Boule-
09/636.434 11 August 2000 (11.08.2000)  US vard, 7th floor. Los Angeles, CA 90025 (US).
09/636,699 11 August 2000 (11.08.2000) US
09/636.700 11 August 2000 (11.08.2000) US  (81) Designated States (national): JP, KR, SG.

[Continued on next page]

(54) Title: EXTERNALLY EXCITED TORROIDAL PLASMA SOURCE

(57) Abstract: A plasma reactor for processing a work-

190 piece, including an enclosure defining a vacuum cham-
ber, a workpiece support within the enclosure facing an
125 PROCESS 100 overlying portion of the enclosure, the enclosure having

at least first and second openings therethrough near gener-

PRgglsESS ally opposite sides of the workpiece support. At least one
SUPPLY 185 hollow conduit is connected to the first and second open-

ings. A closed torroidal path is provided through the con-
duit and extending between the first and second openings
across the wafer surface. A process gas supply is coupled
to the interior of the chamber for supplying process gas
to the torroidal path. A coil antenna is coupled to an RF
power source and inductively coupled to the interior of
the hollow conduit and capable of maintaining a plasma
in the torroidal path.
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