
(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 . . ,. _ 
2 September 2010 (02.09.2010) WO 2010/098993 A2 

(51) International Patent Classification: 
G11B 5/73 (2006.01) G11B 5/84 (2006.01) 
G11B 5/82 (2006.01) 

(21) International Application Number: 

(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

PCT/US2010/024163 

12 February 2010 (12.02.2010) 

English 

English 

(30) Priority Data: 
61/156,194 27 February 2009 (27.02.2009) US 
61/185,111 8 June 2009 (08.06.2009) US 

(71) Applicant (for all designated States except US): AP­
PLIED MATERIALS, INC. [US/US]; 3050 Bowers Av­
enue, Santa Clara, CA 95054 (US). 

(72) Inventors; and 
(75) Inventors/Applicants (for US only): FOAD, Majeed, A. 

[GB/US]; 640 Sheraton Drive, Sunnyvale, California 
94086 (US). NEWMAN, Jacob [US/US]; 1335 Green­
wood Ave., Palo Alto, California 94301 (US). MARIN, 
Jose, Antonio [ES/US]; 5319 Beaumont Canyon Drive, 
San Jose, California 95138 (US). HOFFMAN, Daniel, J. 
[US/US]; 3700 Bald Eagle Lane, Fort Collins, Colorado 
80528 (US). MOFFATT, Stephen [GB/GB]; Seafield 
Coach House, Milbrook, St. Lawrence, Jersey JE3 ILL 
(GB). VERHAVERBEKE, Steven [BE/US]; 139 Welsh 
Street, Unit 10, San Francisco, California 94107 (US). 

(74) Agents: PATTERSON, B., Todd et al.; Patterson & 
Sheridan, L.L.P., 3040 Post Oak Blvd., Suite 1500, Hous­
ton, Texas 77056-6582 (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, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM), European (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, SE, SI, SK, SM, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

Published: 
— without international search report and to be republished 

upon receipt of that report (Rule 48.2(g)) 

(54) Title: HDD PATTERN IMPLANT SYSTEM 

300 

308-

(^306B) ^306A^ 

(• (°\ 

/ / 

304 

> 310 

302 

CJ 

m as as oo 
as 
© 

o 
CJ 

o 
& 

318 314 

FIG. 3A 
(57) Abstract: Methods and apparatus for forming substrates having magnetically patterned surfaces is provided. A magnetic lay­
er comprising one or more materials having magnetic properties is formed on a substrate. The magnetic layer is subjected to a pat­
terning process in which selected portions of the surface of the magnetic layer are altered such that the altered portions have dif­
ferent magnetic properties from the non-altered portions without changing the topography of the substrate. A protective layer and 
a lubricant layer are deposited over the patterned magnetic layer. The patterning is accomplished through a number of processes 
that expose substrates to energy of varying forms. Apparatus and methods disclosed herein enable processing of two major sur­
faces of a substrate simultaneously, or sequentially by flipping. In some embodiments, magnetic properties of the substrate surface 
may be uniformly altered by plasma exposure and then selectively restored by exposure to patterned energy. 


