Title: APPARATUS FOR SUBSTRATE PROCESSI NG AND METHODS
THEREFOR UPPER ELECTRODE Abstract: A nethod for
processing a substrate in a plasma processi ng chanber.

(12T INTEBRNABON 81t @PHLSCAdTI@pHQMSIHbGMER THR BLHENTOOPPERATION TREATY (PCT)

Gl G mmum

i ncl wed@satipraDRirelng RF c“"m;,j
providing an edge ring D m“V control arrangenent.
Fhdntecigtional Ivhli@@nite age cppipol ar (Eh jongl Publication Number
d@dan@ai‘)’ﬂ@()&ﬂ@oéé%)rl ng to provi de f M8M756 A3

‘ - a—or
, G BW BY,BZ,CA, CH,
Clg @ﬁ%&%‘g %ﬁ DM, DO, DZ, EC, EE, EG,

- 2 '8 681, G, 1IN, 1R, HU, ID, L.,
21 qudrralgﬂal Atuptndallqn Ptulmeerpl asrm processi mglsqhzmhgr KMOKIDK@GESBZ, LA, LC, LK,

the substrate. Th&C&Up¥P¥Eie’ i s prrocesEed DA, 81D MB MG, MK, MN, MW,

22) nﬁéﬂﬂaﬁo&i H@g BYee: V ObeliaQ 8008 @NB62007) ar r aMBedie MY, /s NOOWf N i¥.e@M, PG, PH, PL,

to cause the edge ring pot ent i al Pt ¥ Be& RUp &g SPIHNSGR SIHEL, SM, SV, SY,

(25 Fiipglapgrssl of the substrat@h an NortEnth Enh U6 hel% VE VI ZA,
26) paubGtranbduaded y equal to thegRC potential of the

SUI? ]S rate in anot her enbodi nents4) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,

(71) Applicant (for all designated States except US): LAM ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
RESEARCH CORPORATION [US/US]; 4650 Cushing European (AT, BE, BG, CH, CY, CZ, DE, DK, EL, ES, I,
Parkway, (p1499pct), Fremont, California 94538 (US). FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,

PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,

(72) Inventor; and GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(75) Inventor/Applicant (for US only): DHINDSA, Rajinder .

[US/US]; c/o Lam Research Corporation, 4650 Cushing p ubhshed:. )
Parkway, Fremont, California 94538 (US). —  with international search report
—  before the expiration of the time limit for amending the

(74) Agent: NGUYEN, Joseph, A; PO Box 700640, -, San claims and to be republished in the event of receipt of

Jose, California 95170 (US). amendments

(81) Designated States (unless otherwise indicated, for every (88) Date of publication of the international search report:
kind of national protection available): AE, AG, AL, AM, 8 May 2008

(54) Title: APPARATUS FOR SUBSTRATE PROCESSING AND METHODS THEREFOR

w0 S UPPER ELECTRODE
104 \//-\ R & e
106/ 0 ORI :
-
™ Vsubst(ate
108 \/ 120 Lvedge ring

N RF FILTER\E\/\ 314
10 \/\\/\ 0oc

318

RF POWER

7005756 A3 I 0O 0 0 00O

(57) Abstract: A method for processing a substrate in a plasma processing chamber. The substrate is disposed above a chuck
o and surrounded by an edge ring while the edge ring being electrically isolated from the chuck. The method includes providing RF
power to the chuck and providing an edge ring DC voltage control arrangement. The edge ring DC voltage control arrangement is
& coupled to the edge ring to provide first voltage to the edge ring, with the edge ring potential being one of a positive potential, a
negative potential and a ground. The method further includes generating a plasma within the plasma processing chamber to process
the substrate. The substrate is processed while the edge ring DC voltage control arrangement is configured to cause the edge ring
potential to be less than a DC potential of the substrate in an embodiment and to be substantially equal to the DC potential of the
a substrate in another embodiment.
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