Syst ens,
waf er sub

pl asma-
100 Ang
usi ng the

net hods,
strate are discl osed.

S\%r‘i eﬂecg L QR RESS aﬁon

I’ ore { 10nABp91%g é ﬁ /
first p asma- aSS|sted dep
(43) International Publication Date

19 April 2012 (19.04.2012)

and apparatus for depositing a protective |layer on a
I n one aspect,
deposited over a surface of a wafer substrate using a process configured to
produce sudysi@RNABIONKL hesscAaorgepisaiteNpiriel paubst ¢adierMMRN REAITY &cT)

\,\ T T T

a protective layer is

pr Oﬁ@)%ﬁt‘ernatlonal Publication Number

WO 2012/050770 A2

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification:
HOIL 21/205 (2006.01) HO11 21/31 (2006.01)

International Application Number:
PCT/US2011/052516

International Filing Date:

21 September 2011 (21.09.2011)
Filing Language: English
Publication Language: English
Priority Data:
61/388,513 30 September 2010 (30.09.2010) Us
61/438,912 2 February 2011 (02.02.2011) US
13/234,020 15 September 2011 (15.09.2011) Us

Applicant (for all designated States except US): NOV-
ELLUS SYSTEMS, INC. [US/US]; 4000 North First
Street, San Jose, CA 95134 (US).

Inventors; and

Inventors/Applicants (for US only): WU, Hui-Jung [US/
US]; 43466 Jerome Aveue, Fremont, CA 94539 (US).
SONG, Kay [US/US]; 6623 Bret Harte Drive, San Jose,
CA 95120 (US). LU, Victor [US/US]; 1138 Blythe
Street, Foster City, CA 94404 (US). PARK, Kie-Jin
[KR/US]; 7210 Clarendon Street, San Jose, CA 95129
(US). YAU, Wai-Fan [US/US]; 388 Alvarado Avenue,
Los Altos, CA 94022 (US).

74

62y

84)

Agents: GLADE, Stephen, C. et al.; Weaver Austin Vil-
leneuve & Sampson LLP, P. O. Box 70250, Oakland,
California 94612-0250 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

2012/050770 A2 |0 000 A A0 10 I O 0

200

™

Start )

202 ~

(54) Title: METHOD OF MITIGATING SUBSTRATE DAMAGE DURING DEPOSITION PROCESSES

Deposit a protective layer over the surface of a wafer substrate

204~

Deposit a barrier layer over the protective layer using a first
plasma-assisted process

End

Figure 1

(57) Abstract: Systems, methods, and apparatus for depositing a protective layer on a wafer substrate are disclosed. In one aspect,
a protective layer is deposited over a surface of a wafer substrate using a process configured to produce substantially less damage
in the wafer substrate than a first plasma-assisted deposition process. The protective layer is less than about 100 Angstroms thick.

o A barrier layer is deposited over the protective layer using the first plasma-assisted deposition process.
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