wo 20207185557 A1 | AI] 000 KO RO OO

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

(10) International Publication Number

WO 2020/185557 A1

(19) World Intellectual Property 3J

=

Organization
International Bureau

(43) International Publication Date

17 September 2020 (17.09.2020) WIRPO | PCT

(51) International Patent Classification:
C23C 16/44 (2006.01) H01J 37/32 (2006.01)
C23C 16/455 (2006.01)

(21) International Application Number:

(22) International Filing Date:

06 March 2020 (06.03.2020)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
62/816,820 11 March 2019 (11.03.2019)

94538 (US).

(72) Inventors: LAVOIE, Adrien; 12705 NE Coyote Loop,

UsS

(71) Applicant: LAM RESEARCH CORPORATION
[US/US]; 4650 Cushing Parkway, Fremont, California

9890 SW Tephra Ter, Beaverton, Oregon 97007 (US).
PASQUALE, Frank Loren, 20443 SW Annadel St,
Beaverton, Oregon 97078 (US). KUMAR, Purushottam;
6616 NE Karlson Ct, Hillsboro, Oregon 97124 (US).

PCT/US2020/021385  (74) Agent: WIGGINS, Michael D.; Harness, Dickey & Pierce,
PL.C., P.O. Box 828, Bloomfield Hills, Michigan 48303

(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, JO, JP, KE, KG, KI1, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NL, 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,

Newberg, Oregon 97132 (US). AGARWAL, Pulkit;

TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(54) Title: APPARATUS FOR CLEANING PLASMA CHAMBERS

/—124-1 /—126-1
1221 - -
i _I/I Gas Source |—>| Valve H MFC } 5_128
120~
122'214 Gas Source |—>| Valve |—>| MFC l
| oo
H H .
L] L L]
122-N
j,l Gas Source H Valve |—>| MFC I
Y
—124-N <126-N J 182
170 Remote
132 RF Purge Plasma
150? 130 —| Generator Gas Generator
1 134 T ¥ — 180
Controller Matching | Valves Cleaning
Network Gas
122 ¥7og
< ll_f_ /—108
B
L I L112 160

AR

fe

[ | [ 104

162

—>| VaIve |—>| Pump

j FIG. 1

(57) Abstract: Systems and methods for cleaning a processing chamber include supplying a pre-activated cleaning gas through a collar
surrounding a showerhead stem into the processing chamber to clean the processing chamber. In other embodiments, a cleaning gas is
supplied to the collar, and RF power is supplied to the showerhead or to a pedestal to generate plasma in the processing chamber to
clean the processing chamber. In still other embodiments, an inert gas is supplied to the collar, a pre-activated cleaning gas is supplied
to the showerhead stem, and RF power is supplied to the showerhead or to the pedestal to generate plasma in the processing chamber

to clean the processing chamber.

[Continued on next page]



WO 20207185557 A | [ 100 0ADE 000 00T

(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, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

— as to applicant's entitlement to apply for and be granted a
patent (Rule 4.17(ii))

— as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

—  ofinventorship (Rule 4.17(iv))

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



