wo 2022/232059 A1 | ALK 0000 TR 0RO OO

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

A

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
03 November 2022 (03.11.2022)

(10) International Publication Number

WO 2022/232059 A1

WIPO I PCT

(51) International Patent Classification:
GOIB 11/06 (2006.01) HOIL 21/66 (2006.01)

(21) International Application Number:
PCT/US2022/026197

(22) International Filing Date:
25 April 2022 (25.04.2022)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

17/242.569 28 April 2021 (28.04.2021) US

(71) Applicant: APPLIED MATERIALS, INC. [US/US];
3050 Bowers Avenue, Santa Clara, California 95054 (US).

(72) Inventors: ERICKSON, Blake, 3050 Bowers Avenue,
Santa Clara, California 95054 (US). BERDING, Keith;
3050 Bowers Avenue, Santa Clara, California 95054 (US).
KUTNEY, Michael; 3050 Bowers Avenue, Santa Clara,
California 95054 (US). BARMAN, Soumendra; 3050

74

@81)

Bowers Avenue, Santa Clara, California 95054 (US). ZHU,
Zhaozhao; 3050 Bowers Avenue, Santa Clara, California
95054 (US). SANPEDRO, Michelle, 3050 Bowers Av-
enue, Santa Clara, California 95054 (US). RAO, Suresh
Polali Narayana; 3050 Bowers Avenue, Santa Clara, Cal-
ifornia 95054 (US).

Agent: PORTNOVA, Marina et al.; LOWENSTEIN
SANDLER LLP, One Lowenstein Drive, Roseland, New
Jersey 07068 (US).

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, 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,

(54) Title: MULTIPLE REFLECTOMETRY FOR MEASURING ETCH PARAMETERS

1

Sensor head
120 o

Collection cylinder
122-1 -

Optical detector| Memory

132 138

Etch recipe
Lamp 139
13 {

Processing

[ device
| Switch device 136
134
Sub-system
130

Collection cylinder
: 122-2

Collection cylinder
122-3

Carrier wafer
. 110

FIG. 1

(57) Abstract: A system includes a memory and at least one processing device operatively coupled to the memory to facilitate an etch
recipe development process by performing a number of operations. The operations include receiving a request to initiate an iteration
of an etch process using an etch recipe to etch a plurality of materials each located at a respective one of a plurality of reflectometry
measurement points, obtaining material thickness data for each of the plurality of materials resulting from the iteration of the etch
process, and determining one or more etch parameters based on the material thickness data.
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