
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
23 May 2013 (23.05.2013) WIPOIPCT 

(10) International Publication Number 

WO 2013/074824 A1 

(51) International Patent Classification: 
H05H1/00 (2006.01) 

(21) International Application Number: 
PCT/US2012/065333 

15 November 2012 (15.11.2012) 
(22) International Filing Date: 

1 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
61/561,167 17 November2011 (17.11.2011) US 
13/627,696 26 September 2012 (26.09.2012) US 

(71) Applicant: LAM RESEARCH CORPORATION; 4650 
Cushing Parkway, Fremont, CA 94538-6470 (US). 

(72) Inventors; and 
(71) Applicants : SHAJII, Ali [US/US]; 4650 Cushing Park­

way, Fremont, CA 94538-6470 (US). GOTTSCHO, 
Richard [US/US]; 4650 Cushing Parkway, Fremont, CA 
94538-6470 (US). BENZERROUK, Souheil [US/US]; 
4650 Cushing Parkway, Fremont, CA 94538-6470 (US). 
COWE, Andrew [GB/US]; 4650 Cushing Parkway, Fre­
mont, CA 94538-6470 (US). 

(72) Inventors; and 
(71) Applicants (for US only): NAGARKATTI, Siddharth, 

P. [US/US]; 4650 Cushing Parkway, Fremont, CA 94538-
6470 (US). ENTLEY, William, R. [US/US]; 4650 Cush­
ing Parkway, Fremont, CA 94538-6470 (US). 

(74) Agent: LEAVELL, George, B.; Martine Penilla Group, 
LLP, 710 Lakeway Drive, Suite 200, Sunnyvale, CA 94085 
(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, 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, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, 
RW, 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, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 

[Continued on next page] 

(54) Title: DISTRIBUTED, NON-CONCENTRIC MULTI-ZONE PLASMA SOURCE SYSTEMS, METHODS AND APPARAT­
US 

•t 
CJ 
00 •t 
l> o 

(57) Abstract: The present invention fills these needs by 
providing a distributed multi-zone plasma source. It 
should be appreciated that the present invention can be 
implemented in numerous ways, including as a process, 
an apparatus, a system, computer readable media, or a 
device. Several inventive embodiments of the present in­
vention are described below. One embodiment provides 
a processing chamber including multiple plasma sources 
in a process chamber top. Each one of the plasma 
sources is a ring plasma source including a primary 
winding and multiple ferrites. Multiple plasma chamber 
outlets can couple a plasma chamber of each one of the 
plasma sources to the process chamber. 
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