
(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 .. ,. _ 

14 October 2010 (1410.2010) WO 2010/117969 A2 

(51) International Patent Classification: 
H01L 21/3065 (2006.01) H05H1/36 (2006.01) 
H05H1/24 (2006.01) 

(21) International Application Number: 
PCT/US2010/030019 

6 April 2010(06.04.2010) 
(22) International Filing Date: 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
61/166,987 6 April 2009 (06.04.2009) US 
12/621,590 19 November 2009 (19.11.2009) US 

(71) Applicant (for all designated States except US): LAM 
RESEARCH CORPORATION [US/US]; 4650 Cushing 
Parkway, Fremont, California 94538 (US). 

(72) Inventors; and 
(75) Inventors/Applicants (for US only): 

MARAKHTANOV, Alexei [RU/US]; 555 Pierce Street, 
Apt. 637, Albany, California 94706 (US). HUDSON, 
Eric [US/US]; 1820 Catalina Ave., Berkeley, California 
94707 (US). DHINDSA, Rajinder [US/US]; 3670 
Rollingside Drive, San Jose, California 95148 (US). BAI­
LEY, Andrew [US/US]; 3363 Sagewood Court, Pleasan-
ton, California 94588 (US). 

(74) Agent: LU, Yan; Sync Technology Law Group, Suite 
205B, 1090 Century Avenue, Shanghai 200120 (CN). 

(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 (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)) 

CJ 

as 
as 

© 
CJ 

o 
& 

(54) Title: MODULATED MULTI-FREQUENCY PROCESSING METHOD 

(57) Abstract: A method is provided for operating a processing system having a space therein arranged to receive a gas and an 
electromagnetic field generating portion operable to generate an electromagnetic field within the space. The method includes pro­
viding a gas into the space, and operating the electromagnetic field generating portion with a driving potential to generate an elec­
tromagnetic field within the space to transform at least a portion of the gas into plasma. The driving potential as a function of time 
is based on a first potential function portion and a second potential function portion. The first potential function portion comprises 
a first continuous periodic portion having a first amplitude and a first frequency. The second potential function portion comprises 
a second periodic portion having an maximum amplitude portion, and minimum amplitude portion and a duty cycle. The maxi­
mum amplitude portion is a higher amplitude than the minimum amplitude portion. The duty cycle is the ratio of a duration of the 
maximum amplitude portion to the sum of the duration of the maximum amplitude portion and the duration of the minimum am­
plitude portion. The second periodic portion additionally has a second frequency during the maximum amplitude portion. An am­
plitude modulation of the second periodic portion is phase locked to the first continuous periodic portion. 


