57065186 A3 I 10 00 0 OO

A shower head el ectrode assenbly (10) of a plasm

processi ng apparatus includes a thernal
(58) attached to a showerhead el ectrode (20),

control plate

and a

(12 DYERNSIION(IBOIPLACATACIRICBLISHEDNADER #HIBATEND CO0BER D@ EREATY (PCT)

(58). At
(19) WoRll MAAR @A PRSRHy OHLhRARS

and thendiop plratie to alld
conducti on between the thE

(#3) pntptnati@al Bblicatidh Darbr i cat §

t hat Jlﬂyaﬁ(mil(ZbW 296) (61) an

IS provided

uﬁﬁ?% TR b A

plate (58) and
rrat er i(e) Il(t@@z)tiob@ﬂ’uhl'gmtion Number
e top pW( 2006@6@}86 A3

UHpUbBU et al

(51) I T

UU dIIII
1 asf

supported by the thernal

4100 Bhelpienatsd F‘ﬁ‘és(
st a{O{lhzé?%a%mﬁ%fﬁlf‘*%?%ﬁ e (S e
control @{@ﬁ

SUT faces due
e%ﬁ's%indicated for every
azlable) AE, AG, AL, AM,
G BR, BW BY, BZ, CA, CH, CN,
2L 1@SEE, BG, ES, FL,

(1) Inpirtatorehiepptietpeyuabar e control | ed t@papl @t en, @»Q)HRIEU D, IL, N, IS, JP, KE.
mai ntain the showsCHESHOUHELY r 0dek@KP, ARGSLC, €K, LR, LS, LT, LU, LV, MA, MD,

(22) Ilheemm iii”g Srate:
13 December 2004 (13.12.2004)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

10/743,062 23 December 2003 (23.12.2003) 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): KENNEDY,
William, S. [US/US]; 56 Valais Court, Fremont, Cali-
fornia 94539 (US). JACOB, David, E. [US/US]; 40266
Pacific Street, Fremont, California 94538 (US).

(74) Agent: PETERSON, James, W.; Burns, Doane, Swecker
& Mathis, LLP, P.O. Box 1404, Alexandria, VA 22313-
1404 (US).

MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 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, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(88) Date of publication of the international search report:
18 May 2006

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: SHOWERHEAD ELECTRODE ASSEMBLY FOR PLASMA PROCESSING APPARATUSES

~ O
N
e

//

}— 82

%
58 L “_fmm 50 P o 63 ¥
;\: Ia’ﬂms 105 104[7A v, /ﬂﬂ; N6 88 70
40 43 11 105
e A%%@@%%%M %%@W 24
205" { NN WN&\\%\WNNNNNWN#R\ \\
23 90 22 16 42 24 4

17

(57) Abstract: A showerhead electrode assembly (10) of a plasma processing apparatus includes a thermal control plate (58) at-
& tached to a showerhead electrode (20), and a top plate (80) attached to the thermal control plate (58). At least one thermal bridge
& (61) is provided between opposed surfaces of the thermal control plate and the top plate to allow electrical and thermal conduction

between the thermal control plate (58) and top plate (80). A lubricating material (90) between the thermal bridge (61) and the top
plate minimizes (80) galling of opposed metal surfaces due to differential thermal expansion between the top plate (80) and thermal
control plate (58). A heater supported by the thermal control plate (58) cooperates with the temperature controlled top plate (80) to
maintain the showerhead electrode at a desired temperature.



