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A nmethod for processing a substrate in a plasm
processi ng chanber is provided. The substrate is
di sposed above a chuck and surrounded by an edge ring.
(12T NTEBNAHORAIN GPHLECATI@CRUHLTHIEIDYUNDEB [THE EATENTOOOPIRATEON TREATY (PCT)
The met hod includes providing first RF power to the

h ;[”T“* provi di n
o V@E‘*%f colf i %ofg%‘é‘rz%‘ﬁ"ﬁ : TIIImIIIHilﬂltlHﬁIIIIIIHHhIIIIﬂﬁlllllllllllllllﬁllllllI|I|I|||II|||I||II|

VO tage contro arrange COUp ed to the ed ge
r to t(i])@lrﬁd@ﬁgohﬁlm’ﬁbhcatlon Number
i ng an wigy 2009/006062 Al

——potenptial—Fhe—rethod—Further—heludes—genrerat-higa—————
(51 Inpdrmgonal Radetti@ilassifickiion:pl asma pr oc e§di gzrehd ey (wias qgroGesgcaed, for every
Ht’%é’”é‘lﬁb@‘foﬁ ap e. HOFRAI87 B PRt e i S U@dﬂf a’ P%U@S@W"WW Al AG, AL, AM,

G, BH, BR, BW, BY, BZ, CA,
@1 hdSsdo ggcap(g NS0l tage control eﬁe%ﬁ . DK, DM, DO, DZ, EC, EE,
cont i gur 10 causeribRoRAee I nQEdjE BNG & GFEOG M GTHN HR, HU, ID,
substantially equal to a DC potenii®lsab kshes xubgtifat gr kz LA, LC.

(22) Ingnpafignaldiilpg Bgs| ngf Jea 2008 GHEI2PRL . LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,

(25) Filing Language: English PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
.. . SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
(26) Publication Language: English ZA, ZM. ZW.
(30) Priority Data: . s
11/770.637 28 June 2007 (28.06.2007)  US (84) Designated States (unless otherwise indicated, for every
’ e kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): LAM GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
RESEARCH CORPORATION [US/US]; 4650 Cushing ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Parkway, Fremont, California 94538 (US). European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, I,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
(72) Inventors; and NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
(75) Inventors/Applicants (for US only): DHINDSA, Rajin- CL CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

der [US/US]; 4650 Cushing Parkway, Fremont, California
94538 (US). MARAKHTANOY, Alexei [RU/US]; 4650 Published:

Cushing Parkway, Fremont, California 94538 (US). —  with international search report
—  before the expiration of the time limit for amending the
(74) Agent: NGUYEN, Joseph A.; IPSG PC, PO BOX claims and to be republished in the event of receipt of
700640, San Jose, California 95170 (US). amendments

(54) Title: METHODS AND APPARATUS FOR SUBSTRATE PROCESSING

LN
302 7 NS UPPER ELECTRODE
334
304 /7Nl 330 Lo
” . L
R
j Veage rig
RFFILTER] ™/ 34
YDAV A
RF POWER | RF MATCH 316
322
Swimer |
400 KHz or
LF RF Gen
FIG. 3

(57) Abstract: A method for processing a substrate in a plasma processing chamber is provided. The substrate is disposed above
a chuck and surrounded by an edge ring. The edge ring is electrically isolated from the chuck. The method includes providing first
RF power to the chuck. The method also includes providing an edge ring RF voltage control arrangement. The edge ring RF voltage
control arrangement is coupled to the edge ring to provide second RF power to the edge ring resulting in the edge ring having an
edge ring potential. The method further includes generating a plasma within the plasma processing chamber to process the substrate.

O The substrate is being processed while the edge ring RF voltage control arrangement is configured to cause the edge ring potential
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to be substantially equal to a DC potential of the substrate while processing the substrate.



