A0 0 OO0 O

WO 01/01444 Al

Y

] . §
{12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

{43) International Publication Date

I 0 0 A O

(10) International Publication Number

4 January 2001 (04.01.2001) PCT WO 01/01444 A1
(51) International Patent Classification’ HO1J 37/32 (US). COLLISON, Wenli [CN/US]; 43257 Livermore
Common, Fremont, CA 94539 (US).
(21) International Application Number: PCT/US00/18233
{74) Agent: LEE, Michael;, Beyer Weaver & Thomas, LLP,
(22) International Filing Date: 29 June 2000 (29.06.2000) P.0O. Box 130, Mountain View, CA 94042-0130 (US).
(25) Filing Langnage: English (81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CR, CU, CZ,
(26) Publication Language: English DE, DX, DM, DZ, EE, ES, Fl, GB, GD, GE, GH, GM, HR,

(30) Priority Data:

09/346,564 30 June 1999 (30.06.1999) US

¢71) Applicant (for all designated States except US): LAM RE-
SEARCH CORPORATION [US/US]; P0541.PCT, 4650
Cushing Parkway, Fremont, CA 94538-6516 (US).

{72) Inventors; and
(75) Inventors/Applicants (for US orly: NI, Tugiang
[CNFAUS); 5415 Ontario Common, Fremont, CA 94555

HU, ID, IL, IN, IS, JP, KE, KG, KF, KR, KZ,LC, LK, LR,
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO, NZ, PL, PT,RO,RU, 8D, SE, §G, S, SK, SL, TI, T™,
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG,
Cl, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: ELEVATED STATIONARY UNIFORMITY RING
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{57) Abstraet: A plasma processing reac-
tor (300) for processing a semiconductor
substrate (312) is disclosed. The apparatus
includes a chamber (302). Additionally, the
chamber (302) includes a bottom electrode
(314) that is configured for holding the

substrate. 'The apparatus further includes
a statiopary wniformity ring (350) that is

Jr\.,m

configured to surround the periphery of

the substrate. Furthermore, the stationary

420 uniformity ring is coupled to a portion of
X / \ s x T2 the chamber and disposed above the bottom
303 electrode in a spaced apart relationship
326 to form a vertical space (354) above the
320 bottom electrode. Further, the vertical
~— X space is configured to provide room
for ingress and egress of the substrate.
360 Also, the stationary uniformity ring has a
—| 380 thickness (380) that substantially reduces
rqp(“x : 324 356 R 350 diffusion of a first species from outside the
353 v/ XX ] / 4 - stationary uniformity ring toward an edge
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(57) Abstract: A plasma processing reac- tor (300) for processing a
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