A substrate support useful

for a plasma processing
apparatus includes a netallic heat transfer

menber and

an overlying electrostatic chuck having a substrate
(123 INEBNATIONAT. SRREICATINGN PIFAISHEDANSER MTHABARFDE COORERATI@S TREATY (PCT)

on

% oy
mm%%
mass a

T IllZal

atlonal
can

||l.g:\\":)>

e t hrough ich aliquidis
ﬁﬁ?@ﬁhéﬁgwgnd/oréﬁﬁik*the heat transfer
|||||H|Hi||| IHIIIIIIIIﬂmIItIII||Ha||11|IHHIIIIIIIIIIIIIIIIIIIIIII TR R O

/or cool ed

e
i atlu by the i, ) fert amnsmuﬁmxm umber
B A A crmegqepr el Ty econ o

pT oCessrng.

HO1L

(51) International Patent Classification’:

(21) International Application Number:
PCT/US2004/020749

(22) International Filing Date: 28 June 2004 (28.06.2004)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

10/608,091 30 June 2003 (30.06.2003) US

(71) Applicant (for all designated States except US): LAM
RESEARCH CORPORATION [US/US]; 4650 Cushing
Parkway, Fremont, CA 94538 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): STEGER, Robert, J.
[US/US]; 2240 Homestead Court, #307, Los Altos, CA
94024 (US).

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

(81)

(34)

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, L.C, 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.

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, IT, LU, MC, NL, PL, PT, RO, SE, SI,
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report

[Continued on next page]

-
(en]

49 52 64 65

63

(54) Title: SUBSTRATE SUPPORT HAVING DYNAMIC TEMPERATURE CONTROL

40

/

70

48 50 65 64 52

6;1 \

0:5/006400 A2 |10 00O 0 0 0 R0

& (57) Abstract: A substrate support useful for a plasma processing apparatus includes a metallic heat transfer member and an over-
lying electrostatic chuck having a substrate support surface. The heat transfer memeber includes one or more passage through which
a liquid is circulated to heat and/or cool the heat transfer member. The heat transfer member has a low thermal mass and can be
rapidly heated and/or cooled to a desired temperature by the liquid, so as to rapidly change the substrate temperature during plasma

processing.
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