wo 2022/086638 A1 | A O0 0 TR0 00 OO O

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

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
28 April 2022 (28.04.2022)

=
WIPO | PCT

A

(10) International Publication Number

WO 2022/086638 A1

(51) International Patent Classification:
HOIL 21/683 (2006.01)
HOIL 21/67 (2006.01)

(21) International Application Number:

PCT/US2021/049632

(22) International Filing Date:

09 September 2021 (09.09.2021)

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

(30) Priority Data:
63/094,291

(71) Applicant:

Us).
72)

H01J 37/32 (2006.01)

20 October 2020 (20.10.2020)

LAM RESEARCH CORPORATION
[US/US]; 4650 Cushing Parkway, Fremont, CA 94538

Inventors: CHHATRE, Ambarish; 4650 Cushing Park-
way, Fremont, CA 94538 (US). CHUNG, Patrick; 4650
Cushing Parkway, Fremont, CA 94538 (US). MAROHL,
Dan; 4650 Cushing Parkway, Fremont, CA 94538 (US).
ROSSLEE, Craig, A.; 4650 Cushing Parkway, Fremont,

(74) Agent: PENILLA, Albert, S.; Penilla [P, APC, 1200 Pa-
cific Avenue, Suite 250, Santa Cruz, CA 95060 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP, KR, KW,KZ,LA,LC,LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

English
English

UsS

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

CA 94538 (US). SETTON, David, A.; 4650 Cushing Park-

way, Fremont, CA 94538 (US). SHAIK, Mohammad, So-
hail; 4650 Cushing Parkway, Fremont, CA 94538 (US).

Published:
with international search report (Art. 21(3))

(54) Title: COLD EDGE LOW TEMPERATURE ELECTROSTATIC CHUCK

Cold Edge Temp
Region
308

Annular Heater

Setback 203 Temp Transition Zone

Wafer Overhang 312

Annular Area Temp
Zone 318

Ds

3027~ Chier

3

Set Point

122 Control

System

Fig. 3A

(57) Abstract: An electrostatic chuck is provided. In one example, the elec-
trostatic chuck includes a base plate, a bond layer disposed over the base plate,
a ceramic plate, and a heater. The ceramic plate includes a bottom surface dis-
posed over the bond layer and a raised top surface for supporting a substrate.
The raised top surface includes an outer diameter. The heater is disposed be-
tween the bottom surface of the ceramic plate and the bond layer. The heater
element includes an inner heating element and an outer heating element. The
inner heating element is arranged in a central circular area adjacent to the bot-
tom surface of the ceramic plate and the outer heating element is arranged in
an annular area that surrounds the central circular area and is adjacent to the
bottom surface of the ceramic plate. An outer diameter of the outer heating
element is inset from an annual heater setback region of the ceramic plate. The
annular heater setback region is between the outer diameter of the raised top
surface and the outer diameter of the outer heating element. The base plate
includes a plurality of cooling channels. The plurality of cooling channels is
disposed below the inner heating element, below the outer heating element,
and below the annular heater setback region. Each of plurality of the cooling
channels are configured to flow a cooling fluid to cause thermally conductive
cooling in the annular heater setback region of the ceramic plate.



