005/059962 A3 |0 |00 0 0 000 OO O

A tenperature-controll ed hot

adapted to surround a substrate support

reacti on chanber. The assenbl

edge ring assenbly
in a plasma
y includes a conductive

(12) DVRERNATIONAL SPREECAMON PURMSHEDBINDAR GHE PAKENTAOOPERATUPNEREATY (PCT)

ring. The internedi ate rlnziéyerlies the I ower ring
(19) Qltalggaﬁ?g 8 %ﬁﬂl RN a the | ower 1 to an
AR L }% ) % per’ "‘”,ﬁ,,"* MIIIIIIIIHIHiIIIHIIlHHIIIIIIIHIIIIHaIHIﬁHItIIIIIHIII#IIIIIIIIIIIII|III|||||II|
ring, and has an upper S UV L@éexpose to an interior
@) 1fefdhBmaPPubBAGSH Bie Ch anb (10) International Publication Number

30 June 2005 (30.06.2005)

WO 2005/059962 A3

(51) International Patent Classification :  HO1L 21/306,
B24B 37/04, 41/06, 7/22, 5/00, 29/00, C23F 1/02

(21) International Application Number:
PCT/US2004/041768

(22) International Filing Date:
10 December 2004 (10.12.2004)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
10/736,666 17 December 2003 (17.12.2003) US
(71) Applicant (for all designated States except US): LAM
RESEARCH CORPORATION [US/US]; 4650 Cushing

Parkway, Fremont, CA 94538 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): FISCHER, An-
dreas [DE/US]; 18989 Mount Lassen Drive, Castro Valley,
CA 94552 (US). LOEWENHARDT, Peter [CA/US];
5602 Selena Court, Pleasanton, CA 94566 (US).

(74) Agent: PETERSON, James, W.; Burns, Doane, Swecker
& Mathis, LLP, P.O. Box 1404, Alexandria, VA 22313-
1404 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ,LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, S1, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

(88) Date of publication of the international search report:
23 February 2006

Fortwo-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: TEMPERATURE CONTROLLED HOT EDGE RING ASSEMBLY FOR REDUCING PLASMA REACTOR ETCH

RATE DRIFT

110

N\

126
112

—/{(\/ Z NN
22N\

134

\1.;
(o1
(]

N

138

120 128

100
/

140

o (57) Abstract: A temperature-controlled hot edge ring assembly adapted to surround a substrate support in a plasma reaction cham-

ber. The assembly includes a conductive lower ring, a ceramic intermediate ring, and an upper ring. The intermediate ring overlies
the lower ring and is adapted to be attached via the lower ring to an RF electrode. The upper ring overlies the intermediate ring, and
has an upper surface exposed to an interior of a plasma reaction chamber.



