wo 2020/123518 A2 | A0 0 TR0 0RO

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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
18 June 2020 (18.06.2020)

0 00 0 0T T
(10) International Publication Number

WO 2020/123518 A2

WIPO I PCT

(51) International Patent Classification:
HOIL 21/263 (2006.01)

(21) International Application Number:
PCT/US2019/065494

(22) International Filing Date:

10 December 2019 (10.12.2019)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

62/779,604 14 December 2018 (14.12.2018) US
16/287,669 27 February 2019 (27.02.2019) US
16/402,634 03 May 2019 (03.05.2019) US

(71) Applicant: TOKYO ELECTRON LIMITED [JP/JP],
Akasaka Biz Tower, 3-1 Akasaka 5-chome, Minato-ku,
Tokyo 107-6325 (JP).

(71) Applicant (for JP only): TOKYO ELECTRON U.S.
HOLDINGS, INC. [US/US], 2400 Grove Boulevard,
Austin, Texas 78741 (US).

(72) Inventors: ZANDI, Omid, 2400 Grove Blvd., Austin,
Texas 78741 (US). FAGUET, Jacques; 2400 Grove Blvd.,
Austin, Texas 78741 (US).

(74) Agent: LUDVIKSSON, Audunn; Tokyo Electron U.S.
Holdings, Inc., 2400 Grove Blvd., Austin, Texas 78741
(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, 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, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, 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,

(54) Title: PROCESSING SYSTEMS AND PLATFORMS FOR ROUGHNESS REDUCTION OF MATERIALS USING ILLUMI-

NATED ETCH SOLUTIONS

e 850
856
854
52 N -
- \ -
\
858
FIG. 8B

(57) Abstract: Processing system and platform embodiments are described that illuminate etch solutions to provide controlled etching
of materials. The processing systems and platforms deposit a liquid etch solution over a material to be etched and illuminate the liquid
etch solution to adjust levels of reactants. The liquid etch solution has a first level of reactants, and the illumination causes the liquid
etch solution to have a second level of reactants that is different than the first level. The material is modified with the illuminated etch
solution, and the modified material is removed. The delivery, exposing, and removing can be repeated to provide a cyclic etch. Further,
oxidation and dissolution can occur simultaneously or can occur in multiple steps. The material being etched can be a polycrystalline
material, a polycrystalline metal, and/or other material. One liquid etch solution can include hydrogen peroxide that is illuminated to
form hydroxyl radicals.
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