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

(19) World Intellectual Property Organization 
International Bureau 

11 W (10) International Publication Number 
(43) International Publication Date f .. ,. ,wwl . _ 

16 June 2011 (16.06.2011) WO 2011/071980 A3 

(51) International Patent Classification: 
H01L 21/3065 (2006.01) 

(21) International Application Number: 
PCT/US2010/059388 

(22) International Filing Date: 
8 December 2010 (08.12.2010) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
12/636,582 11 December 2009 (11.12.2009) US 

(71) Applicant (for all designated States except US): NOV-
ELLUS SYSTEMS, INC. [US/US]; 3970 North First 
Street, San Jose, California 95134 (US). 

(72) Inventors; and 
(75) Inventors/Applicants (for US only)-. CHEUNG, David 

[US/US]; 235 Billingsgate Lane, Foster City, California 
94404 (US). FANG, Haoquan [US/US]; 84 E. Home­
stead Road, Sunnyvale, California 94087 (US). KUO, 
Jack [US/US]; 3156 Paseo Robles, Pleasanton, California 
94566 (US). KALINOVSKI, Ilia [RU/US]; 1322 Shat-
tuck Avenue, #305, Berkeley, California 94709 (US). LI, 
Ted [CN/US]; 825 Maria Lane, #645, Sunnyvale, Califor­
nia 94086 (US). YAO, Andrew [CN/US]; 1058 Durness 

Place, San Jose, California 95122 (US). GUHA, Anirban 
[IN/US]; 1088 N. Abbott Avenue, Milpitas, California 
90535 (US). OSTROWSKI, Kirk [US/US]; 5544 Milli-
gan Drive, San Jose, California 95124 (US). 

(74) Agents: BERGIN, Denise, S. et al.; Weaver Austin Vil-
leneuve & Sampson LLP, P.O. Box 70250, Oakland, Cal­
ifornia 94612-0250 (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, 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, RO, RS, RU, 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, 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, 

[Continued on next page] 

(54) Title: ULTRA LOW SILICON LOSS HIGH DOSE IMPLANT STRIP 

400 

Pre-heat Wafer •—401 

J 
Expose Wafer to Plasma generated 

from H2/C02/NF3/CF4 Gas 403 

I 
Expose Wafer to Plasma generated 

from H2/C02/NF3 Gas " 405 

o 
00 
0\ 

T 
End —- 407 

£ FIG. 4 
(57) Abstract: Improved methods for stripping photoresist and removing ion implant related residues from a work piece surface 

© are provided. According to various embodiments, plasma is generated using elemental hydrogen, a fluorine-containing gas and a 
protectant gas. The plasma-activated gases reacts with the high-dose implant resist, removing both the crust and bulk resist layers, 
while simultaneously protecting exposed portions of the work piece surface. The work piece surface is substantially residue free 
with low silicon loss. 
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