wo 2023177409 A1 | AT ON 0 TR0 1000 0 O

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

(19) World Intellectual Property 3J

Organization
=

International Bureau

(43) International Publication Date
21 September 2023 (21.09.2023)

(10) International Publication Number

WO 2023/177409 A1

WIPO I PCT

(51) International Patent Classification:
HO01J 37/32 (2006.01) HO3H 7/38 (2006.01)

(21) International Application Number:
PCT/US2022/030252

(22) International Filing Date:
20 May 2022 (20.05.2022)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
63/269,600 18 March 2022 (18.03.2022) US

(71) Applicant: LAM RESEARCH CORPORATION
[US/US]; 4650 Cushing Parkway, Fremont, California
94538 (US).

(72) Inventors: DEHGHAN, Sina;, 4650 Cushing Parkway,
Fremont, California 94538 (US). KONKOLA, Paul; 4650
Cushing Parkway, Fremont, California 94538 (US). TOP-
PING, Stephen; 4650 Cushing Parkway, Fremont, Califor-
nia 94538 (US). LEESER, Karl Frederick; 4650 Cushing

(74) Agent: SRINIVASAN, Arthi et al.; Weaver Austin Vil-
leneuve & Sampson LLP, P.O. Box 70250, Oakland, Cali-
fornia 94612-0250 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AOQ, 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, IQ, IR, IS, IT, JM, 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.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SC, 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,

Parkway, Fremont, California 94538 (US).

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
GW. KM, ML, MR, NE, SN, TD, TG).

(54) Title: FEEDBACK CONTROL SYSTEMS FOR IMPEDANCE MATCHING

200 e
~ | Signal
(\4 Generator 205

Sensing Circuit

Shunt
Reactance

Match [ 3
Reflection €220
Optimizer

220 -

Series
Reactance
C2258

RF Power J E

Control 2254 |

{

RF Power ﬁ!

Control 2258

Seres
Reactance
C225A

I Phasefvoltage/
Currerit Sense
| Circuit 235A

,

Station 102A

Phase/Voltage/
Current Sense
Circuit 2358

Station 1028

Figure 2

(57) Abstract: Methods, systems, and media for feedback control
systems for impedance matching are described. A computer program
product for an impedance matching and power distribution network is
disclosed. The computer program product may comprise computer-ex-
ecutable instructions which may cause obtaining, at a present time,
present values of variable reactances associated with a station of a
process chamber, wherein the variable reactances are associated with
a first feedback control system for performing impedance matching
for the process chamber, and wherein frequency tuning is being per-
formed on an RF generator of the process chamber in association with
a second feedback control system for performing impedance matching
for the process chamber. The instructions may cause determining up-
dated values of the variable reactances for the station to be utilized in
connection with the first feedback control system based at least in part
on an error associated with the second feedback control system.
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