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cl eaning patterned substrates with fine features. The cleaning material s
have advantages in cl eaning patterned substrates with fine features w thout

S P?f‘t ant i @) hyregsARgNAg At’i‘lﬁcz_iﬁaflﬁ ym_ssdnﬂmmﬁnamimmmwﬂmmﬁmnmw ted:m)
Feat ar oD WiriHtafinRUAP ek, didancdaot o8P iGN RN ER AL FR R WBRAYER, e

device features or re(Juce damage al 5t her . 199, §ii(§1t§1;u%ﬂ8}/iinplgu[9trer

particl es f{483phterimcionwhPaic{ton Dagbst r J’/ urface C ound of
the pol ymers 1¢Aycoit di9S20HBI ar f ungiggnal ar ooV R0/ ed2 AT o

pol ar-pol ar nol ecular interaction and hydrogen bonds with hydrolyzed

particl (Iﬁﬁ Renh 3l VREEEsSHLERACE. The pol YRS BesRiacd sRRL YHBL bernG 0 WROMALS)ery
with a | argep pol@osdiar wei ght form | ong pol yaey @hai pscadndnetwer ke, AThem,

| ong po ne/. gttaggl n l.gpgyl\qlr b eQ,ol ymer networ k 8how. super BomB &8 BR, BWeBY, L,
capturi (Irzlé and ént r%’p‘pllng glonb@m@gj@)@/b@ggzi n c6‘h¢%é‘r EISGH» Ke) Cgﬁéﬁﬁ%@kélgm ]é(%
ol eani ng, ket Al by Jig pol ymreric_conpound( B b N Dok ST R Y kel R0 ke
i ncl ude™@ TUnct’t onal® group.ddiabosGanbh®@$ Charges atlieric @A ng'LslvuiaChD,
The charge of the functional group %f ,the PUEYM®E MK, IMI MOW 85K, MiieMpaval NG Mg,
r erroval CRf g f‘@’ﬁ%a?f' nglis NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

(26) Publication Language: English SE, 8G, SK, SL, SM, ST, 8V, §Y, TJ, TM, TN, TR, TT,

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

(30) Priority Data:

12/267345 7 November 2008 (07.11.2008) ys (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,

(71) Applicant (for all designated States except US): LAM GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
RESEARCH CORPORATION [US/US]; 4650 Cushing ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Parkway, Fremont, CA 94538 (US). TM), European (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, SE, SL SK, SM,
3101 Carlson Blvd., Apt. #4, El Cerrito, CA 94530 (US). TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

MENDIRATTA, Arjun [US/US]; 2936 Harper St., FL.1, ML, MR, NE, SN, TD, TG).
Berkeley, CA 94703 (US). MUI, Davie [US/US]; 48472 Published:
Arkansas Place, Fremont, CA 94539 (US).

(74) Agent: CHENG, Lie-Yea; Martine Penilla & Gencarella,
LLP, 710 Lakeway Drive, Suite 200, Sunnyvale, CA
94085 (US).

(72) Inventors; and
(75) Inventors/Applicants (for US only): ZHU, Ji [CN/US];

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

(54) Title: COMPOSITION OF A CLEANING MATERIAL FOR PARTICLE REMOVAL

PAM - PAA copolymer

- -~ Hydrogen Bond

AN 4

o o \
@ Hydrogen Bond

FIG. 2D

(57) Abstract: The embodiments of the present invention provide improved materials for cleaning patterned substrates with fine
features. The cleaning materials have advantages in cleaning patterned substrates with fine features without substantially damag-
ing the features. The cleaning materials are fluid, either in liquid phase, or in liquid/gas phase, and deform around device features;
therefore, the cleaning materials do not substantially damage the device features or reduce damage all together. To assist removing
of particles from the wafer (or substrate) surfaces, the polymeric compound of the polymers can contain a polar functional group,
which can establish polar-polar molecular interaction and hydrogen bonds with hydrolyzed particles on the water surface. The
polymers of a polymeric compound(s) with a large molecular weight form long polymer chains and network. The long polymer
chains and/or polymer network show superior capabilities of capturing and entrapping contaminants, in comparison to conven-
tional cleaning materials. The polymeric compound(s) of the polymers may also include a functional group that carries charge in
the cleaning solution. The charge of the functional group of the polymers improves the particle removal efficiency.
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