wo 20217158433 A1 | AT N0 700001 OO OO

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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
12 August 2021 (12.08.2021)

(10) International Publication Number

WO 2021/158433 A1

WIPO I PCT

(51) International Patent Classification:
GO3F 7/38 (2006.01) GO3F 7/16 (2006.01)
GO3F 7/36 (2006.01) HOIL 21/027 (2006.01)

(21) International Application Number:
PCT/US2021/015656

(22) International Filing Date:
29 January 2021 (29.01.2021)

English
English

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

(30) Priority Data:
62/970,020 04 February 2020 (04.02.2020) US

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

(72) Inventors: YU, Jengyi;, 4650 Cushing Pkwy., Fremont,
California 94538 (US). LI, Da; 4650 Cushing Pkwy.,
Fremont, California 94538 (US). TAN, Samantha S.H.;
4650 Cushing Pkwy., Fremont, California 94538 (US).
LEE, Younghee; 4650 Cushing Pkwy., Fremont, Califor-

nia 94538 (US).

(74) Agent: KESICH, Amanda ct al.; WEAVER AUSTIN
VILLENEUVE & SAMPSON LLP, P.O. BOX 70250, Oak-
land, California 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, 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.

(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, SL SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: POST APPLICATION/EXPOSURE TREATMENTS TO IMPROVE DRY DEVELOPMENT PERFORMANCE OF MET-

AL-CONTAINING EUV RESIST

(57) Abstract: Various embodiments described herein relate to methods,
apparatus, and systems for treating metal-containing photoresist to modify

ﬁ_”fo material properties of the photoresist. For instance, the techniques herein
may involve providing a substrate in a process chamber, where the substrate
Providing in a process charnber a includes a photoresist layer over a substrate layer, and where the photoresist
metal-containing photoresist on a 1o includes metal, and treating the photoresist to modify material properties of
substrate layer of a semiconductor the photoresist such that etch selectivity in a subsequent post-exposure dry
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mote plasma. One or more process conditions such as temperature, pressure,
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v ing treatment to tune the material properties as desired.
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dry development process is increased

FIG. 1

[Continued on next page]



WO 20217158433 A1 |10V 0ADE 00000 T 20 T

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



