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(57) ABSTRACT 

Correspondence AddreSSI An upper electrode assembly (UEL) is supported in an 
WOOD, HERRON & EVANS, LLP insulator in an opening in the top of an etch chamber in 
2700 CAREW TOWER which large diameter substrates are processed with a ?ange 
441 VINE STREET of the UEL overlying the chamber wall around the opening 
CINCINNATI, OH 45202 (US) with the insulator in between so that the insulator experi 

ences primarily compressive and minimal shear loads. The 
electrode nonetheless ?lls the otherwise vacuum space 

(21) Appl, No.1 11/090,703 between the UEL and the chamber wall above a shield ring 
that covers the insulator and portions of the adjacent UEL 

(22) Filed: Mar. 25, 2005 face and chamber wall. 

<-\_/—‘ __I/’_I_'\_/“\___/’_'\._/_"'T\_ 
B0 40 

413 J 
\ \q x i 

\ /// \éi :. / ‘ E 

. \ / to 5} 5/ / / / \ ‘- \I\\ 
, / —' 

\ // //://////// agé/ 4%’ I / I / \ 

5:354 5 5-; 
5 '>~ % f5 

él/ 
j/ $22 :34 

/ 

B 27 

I, 7‘? $9 @5' $5 éé 7/ 



Patent Application Publication Sep. 28, 2006 Sheet 1 0f 2 US 2006/0213617 A1 

85 5% 

g/A ['37 
fé / 
v v 

I 1' \\_ \Wb' /% 
Z /4 34 | | 

\ ’ \ \ /////////////,K\ 
. W///, rm a‘: 

M W E 
FIG.1 
PRIOR ART 

_ 35 ,/' PRIOR ART 

\'\-_--/'/ FIG. 1A 



Patent Application Publication Sep. 28, 2006 Sheet 2 0f 2 US 2006/0213617 A1 

‘FIG. 2 



US 2006/0213617 A1 

LOAD BEARING INSULATOR IN VACUUM ETCH 
CHAMBERS 

[0001] The present invention relates to vacuum processing 
equipment, particularly to the construction and maintenance 
of vacuum processing chambers used for semiconductor 
Wafer manufacturing. 

DESCRIPTION OF RELATED ART 

[0002] Manufacturers of semiconductor integrated circuits 
are faced With competitive pressures to improve their prod 
ucts and the productivity of their manufacturing operations. 
This has caused a trend toWard larger substrates, Which 
alloW for more devices to be produced at once. The use of 
larger substrates requires larger processing systems. Larger 
processing systems With larger vacuum processing cham 
bers must Withstand loads from atmospheric pressure as Well 
as loads from heavier components. 

[0003] Capacitively coupled plasma (CCP) processing 
systems, for example, include sources that are usually doWn 
Wardly facing or include upper electrodes (UELs) that rest 
on the tops of the chambers. A source or electrode of this 
type is isolated from the chamber and rests upon an annular 
insulator, Which must typically support the Weight and 
vacuum loads. 

[0004] The prior art etch systems, for example, utiliZe 
annular insulators surrounding and supporting an upper 
electrode. These insulators are clamped and sealed to the 
upper electrode assembly by inner diameter features and are 
clamped to the process chamber by outer diameter features. 
All mass and vacuum loads are supported by the insulator on 
the inner and outer features. 

[0005] As process chambers of etch systems become 
larger, the upper electrode insulators correspondingly 
becomes larger. As the diameter of the insulator increases, a 
larger cross-section is necessary to support mass and 
vacuum loads. Current art using very large diameter insu 
lators can support the loads necessary, but are fragile and 
have very expensive parts to manufacture and maintain. 

[0006] Deposition systems With their less aggressive 
chemistries can avoid structural problems by minimiZing 
insulator siZe and relying on spaces in the vacuum of the 
chamber to isolate the electrode or source assembly. For 
example, dark space vacuum regions surrounding sputtering 
targets partially accomplish this. Etch systems, on the other 
hand, use solid insulator elements to more fully surround 
and occupy substantially all of the vacuum space around the 
upper electrode to isolate the electrode. In addition, etch 
systems typically add process compatible shields or surface 
coatings or both to protect the insulator and other chamber 
components in the chamber from the etch process. The 
extensive presence of fragile dielectric and semi- or non 
conductive materials has resulted in a heavy reliance on 
insulators and other such members for structural purposes in 
etch chambers. 

[0007] For example, much of the support of such an 
isolated upper assembly in a common etch chamber is found 
to be borne by sheer loading Within the typical insulator. 
Because the insulators are usually made of brittle dielectric 
materials, a large insulator cross-section is required to 
support the sheer loading. Large cross-section insulators 
have a relatively high cost. Because these insulators accu 
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mulate electrically conductive deposits that make their 
replacement necessary, their cost is a recurring one. 

[0008] As the diameters of semiconductor Wafers are 
typically 200 millimeters, 300 millimeters or larger, UELs 
are typically even larger. When such elements are doWn 
Wardly facing, their Weight that is borne by the support 
structure is signi?cant, particularly With dynamic loads that 
result in even minor impacts When chambers are opened or 
closed for servicing. More signi?cant static loads also result 
during chamber operation When the chamber is pumped 
doWn to a vacuum and the full force of atmospheric pressure 
bears on the larger area of the UEL or source, often 
amounting to a ton or more. 

[0009] Accordingly, there is a need for reducing the cost 
of insulators in vacuum processing systems and improving 
the load bearing properties of processing chamber compo 
nents in large diameter Wafer processing systems particu 
larly those that employ doWnWardly facing UELs for etch 
1ng. 

SUMMARY OF THE INVENTION 

[0010] One object of the present invention is to provide a 
method of supporting UELs in large diameter semiconductor 
Wafer etching systems. A further objective is to provide a 
UEL insulator and etching system that overcomes problems 
of the prior art. 

[0011] A particular objective of the present invention is to 
eliminate sheer loading Within a UEL insulator. A further 
objective is to reduce the recurring cost of insulator replace 
ment. 

[0012] Another objective of the present invention is pro 
vide an insulator and processing apparatus for processing 
semiconductor Wafers of 200 millimeter, 300 millimeter and 
larger diameters, particularly in systems having doWnWardly 
facing UELs. 

[0013] According to one embodiment of the invention, a 
processing apparatus is provided that comprises a vacuum 
chamber having an opening in its top, a UEL With an 
electrode face larger than 200 millimeters in diameter, or 
larger than 300 millimeters in diameter, and With a support 
rim larger in diameter than the opening. An insulator sup 
ports the UEL in the opening and lies betWeen, and in 
vertical alignment With, the rim of the UEL and chamber 
Wall around the opening. 

[0014] In certain embodiments of the invention, an annu 
lar shield ring covers the insulator and adjacent portions of 
the UEL and chamber Wall inside of the chamber, While the 
insulator occupies substantially all of the potential vacuum 
space betWeen the UEL and the chamber Wall and above the 
shield. 

[0015] An insulator according to principles of the present 
invention is an annular ring formed at least in part of 
electrically insulating material. The inner portion of the ring 
is larger than the UEL Which, in turn, is larger than 300 
millimeters or larger than the diameter of a Wafer being 
processed, that is, larger than at least 200 millimeters, and 
upWardly facing. An upWardly facing electrode supporting 
surface is con?gured to support the UEL. A doWnWardly 
facing supporting surface on an outer portion of the insulator 
is con?gured to rest on the chamber Wall around the opening 
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and to support the insulator With the UEL supported on the 
insulator such that at least a portion of the rim of the UEL 
aligns vertically With the Wall around the opening and the 
insulator. 

[0016] In accordance With other principles of the inven 
tion, the insulator is con?gured to extend su?iciently beloW 
the top of the chamber to support a shield ring thereon in the 
processing chamber and to substantially displace all vacuum 
space betWeen the UEL and the top of the chamber above an 
underlying shield ring. 

[0017] According to some embodiments of the invention, 
the insulator is formed of the electrically insulating material 
throughout, While in other embodiments the insulator is 
formed of a metal core material having a coating of the 
electrically insulating material. The coating may be an 
anodic layer. For example, the coating may contain at least 
one column III element, or may contain at least one element 
selected from the group consisting of Yttrium, Scandium, 
Lanthanum, Cerium, Dysprosium, and Europium. For 
example, the insulator may contain at least one element 
selected from the group consisting of Y2SO3, Sc2O3, 
Sc2F3YF3, La2O3, Y2SO3CeO2, Eu2O3 and DyO3. 

[0018] According to certain aspects of the invention, the 
insulator may be formed of a material selected from the 
group consisting of alumina, quartz, ceramic material, sili 
con, silicon nitride, sapphire, polymide and silicon carbide. 

[0019] Further according to principles of the present 
invention, a method is provided for supporting a doWn 
Wardly facing RF electrode in an opening in the top of a 
vacuum processing chamber that is con?gured to process a 
Wafer of at least 200 millimeters in diameter, for example, 
300 millimeters or larger in diameter. The method includes 
providing an insulator having outer and inner integral por 
tions. The outer portion has an outside diameter larger than 
the diameter of the opening and a doWnWardly facing 
support surface. The inner portion extends beloW the doWn 
Wardly facing support surface of the outer portion and has an 
outside diameter smaller than the diameter of the opening, 
an inside diameter larger than that of the Wafer to be 
processed, and an upWardly facing support surface. The 
method further comprises providing an upper electrode 
assembly having a ?ange at the top thereof that has an 
outside diameter that is larger than the diameter of the 
opening, and a loWer electrode face formed of a material 
compatible With the process to be performed on the Wafer in 
the chamber and having an outside diameter larger than the 
diameter of the Wafer to be processed. Additionally, the 
method comprises providing an electrically non-conductive 
shield ring having an outside diameter that is greater than the 
outside diameter of the inner portion of the insulator and an 
inside diameter that is less than the outside diameter of the 
loWer electrode face of the upper electrode assembly. The 
insulator supporting the upper electrode assembly is placed 
in the opening and the shield ring is secured adjacent the 
loWer electrode face such that the doWnWardly facing sup 
port surface of the insulator rests on the top of the chamber 
around the opening With the ?ange at the top of the upper 
electrode assembly resting on the upWardly facing support 
surface of the inner portion of the insulator With the insulator 
betWeen the ?ange and the chamber Wall. The insulator 
substantially ?lls the volume betWeen the outside diameter 
of the loWer electrode face and the inside diameter of the 
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opening and betWeen the doWnWardly facing support surface 
of the insulator and the shield ring. With this con?guration, 
RF poWer is then coupled betWeen the electrode and the 
chamber. 

[0020] Advantages of the invention are that smaller cross 
sections can be used because axial shear loads are reduced, 
being rather supported by metallic chamber structures of the 
system, While the insulator still occupies the space around 
and isolates the upper electrode. The apparatus is of a type 
having a plasma chamber for processing semiconductor 
substrates. It is provided With an insulator supporting the 
upper electrode assembly from electrical grounding struc 
tures in a capacitively coupled plasma source. The plasma 
processing system is constructed in such a Way that the 
mechanical load applied to the insulator is supported by the 
grounded structures of the system. 

[0021] With the present invention, mechanical and 
vacuum loads traversing through the UEL insulator are 
supported by metallic chamber structures. This invention 
exploits the fact that brittle dielectric materials do support 
compression loads very Well by ensuring that mass and 
vacuum loads traversing through the UEL insulator are 
compression loads that are supported by the chamber struc 
ture. The present invention, While alloWing for large diam 
eters necessary in large plasma processing systems, does not 
require insulators having large cross-sectional areas. Thus 
the parts are lighter and cheaper to manufacture and main 
tain but perform the same function as current art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] 
[0023] FIG. 1 is an elevational vieW, partially cut aWay, of 
a vacuum processing chamber of the prior art. 

[0024] FIG. 1A is an enlarged cross-sectional vieW of the 
encircled portion A of FIG. 1. 

[0025] FIG. 2 is a cross-sectional vieW, similar to FIG. 
1A, illustrating a portion of a vacuum processing chamber 
according to one embodiment of the present invention. 

In the accompanying draWings: 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0026] In the folloWing description, to facilitate a thor 
ough understanding of the invention and for purposes of 
explanation and not limitation, speci?c details are set forth, 
such as a particular geometry of the high pressure processing 
system and various descriptions of the internal members. 
HoWever, it should be understood that the invention may be 
practiced With other embodiments that depart from these 
speci?c details. 

[0027] Nonetheless, it should be appreciated that, con 
tained Within the description are features Which, notWith 
standing the inventive nature of the general concepts being 
explained, are also of an inventive nature. 

[0028] FIG. 1 illustrates an etch system 10 of a type found 
in the prior art. The system 10 might typically include a 
vacuum processing chamber 12 surrounded by a chamber 
Wall 11, usually made of a structural metal such as aluminum 
or stainless steel. A substrate support 14 is usually contained 
Within the chamber 12 and may have an upWardly facing 
Wafer supporting surface 15. The inside of the chamber Wall 
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11 is often lined With a chamber liner 13, formed of one or 
more parts, that prevent deposits directly onto, or erosion of, 
the chamber Wall 11 as a result of deposition and etching 
processes performed on Wafers supported on the surface 15 
Within the chamber 12. In an etch system 10, Where process 
gases can be aggressive, the chamber liner 13 is often made 
of a durable, process-compatible material such as quartz. 

[0029] The system 10 also includes a source assembly 20 
situated on top of the chamber 12. The source assembly 20 
delivers material and energy into the chamber for perform 
ing vacuum processes on Wafers in the chamber 12. In a 
deposition system, the source assembly can be a source of 
coating material as Well as the energy needed for the 
deposition process, such as DC poWer to a sputtering target. 
In an etch system such as the illustrated system 10, the 
source assembly 20 typically usually includes a processing 
gas or chemistry source, including, for example, reactive and 
inert gases, along With an RF energy source to generate a 
plasma in the gases Within the chamber 12. The source 
assembly 20 has a loWer ?ange 21 by Which it is supported 
on, and sealed against, the upper end 16 of the chamber Wall 
11. 

[0030] In the apparatus 10, the gases can be introduced 
through a gas inlet or shoWerhead 22 from an inlet chamber 
23 in an upper electrode (UEL) assembly 25. The UEL can 
serve as an electrode to produce a plasma in gas Within the 
chamber 12 by coupling RF electric energy into the chamber 
12. One or more of the shoWerhead 22 or other parts of the 
UEL assembly 25 may be made of metal, for example 
aluminum, or other electrically conductive material to Which 
an RF energy is applied. The shoWerhead 22 is often formed 
of a metal core 26 and is provided With a face plate 24 made 
of a process-compatible material, for example silicon, that 
protects the metal of the shoWerhead 22. The face plate 24 
protects the body of the shoWerhead 22 from the plasma and 
prevents contamination of the plasma With aluminum vapor 
iZed from the shoWerhead by the plasma. The application of 
RF energy to the UEL calls for the electrical insulation of the 
UEL 25 relative to the chamber Wall 11. The insulation is 
achieved by supporting the UEL assembly 25 in the source 
20 on an annular insulator 30 and spacing the UEL su?i 
ciently inWard from the chamber Wall 11 or metal chamber 
top 21 to reduce unWanted coupling from the electrode to 
ground. 

[0031] As can be seen in FIG. 1A, the insulator 30 of prior 
art etch systems of this type has an annular shoulder 31 
formed on its inner diameter to Which is clamped the UEL 
assembly 25. This shoulder 31 supports the Weight of the 
UEL assembly 25. Similarly, a lip 32 on the outer diameter 
of the insulator 30 is clamped to the support ?ange 21 of the 
source 20. This con?guration results in a doWnWard load on 
the insulator 30, as indicated by the arroW 33, Which is 
resisted by upWard force from the ?ange 16, as indicated by 
the arroW 34. This produces a sheer stress in the insulator 30, 
indicated by the arroWs 35. 

[0032] The total force borne by the insulator 30 is greater 
than the Weight of the UEL assembly 25 due to the pressure 
dilferential that develops across the UEL assembly 25 during 
operation of the system 10. This force is the result of 
atmospheric pressure on the top of the UEL assembly 25 and 
the vacuum Within the chamber 12. The chamber vacuum 
pressure can be orders of magnitude less than one percent of 
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atmospheric pressure, or approximately Zero for purposes of 
structural analysis of the loads being discussed. The UEL 
assembly 25 has a diameter larger than that of a Wafer being 
processed, Which, With current technology, may be 300 
millimeters (12 inches) in diameter. As the shoWerhead is at 
least as large as or larger than the diameter of the Wafer, the 
area of the source inside of the annular insulator is even 
larger. Thus, the atmospheric force doWnWard on the UEL 
assembly 25 may be 2,000 to 3,000 pounds. This force, 
Which is transmitted through the insulator 30 as a sheer 
force, places substantial structural requirements on the 
design of the insulator 30, resulting in an insulator 30 of 
substantial cross-section, as typical insulator materials are 
brittle and do not readily hold up to sheer stresses that are 
large. 

[0033] According to principles of the present invention, a 
processing system 40 is provided having the large diameters 
necessary for the plasma processing of large diameter semi 
conductor Wafers, but does not require insulators having 
large cross-sectional areas. Features of the system 40 are 
illustrated in FIG. 2. The system 40 is an etch system having 
a doWnWardly facing upper electrode (UEL) assembly 42, 
The UEL assembly 42 has an upper ?ange 45 by Which the 
UEL 42 is supported on the metal top Wall 46 of the 
processing chamber 12. The top Wall 46 is sealed to the 
upper edge of chamber Wall 11. The UEL assembly 42 rests 
on an annular insulator 50 Which, in turn, rests on the rim of 
an opening 43 in the top Wall 46 of the chamber 12. 

[0034] The insulator 50 has an inner portion 56 and an 
outer portion 57. The inner portion 56 has an inner shoulder 
51 having an upWardly facing support surface 58 on Which 
is clamped and rests the UEL assembly 42. This inner 
portion 56 has a loWer part 53 that extends doWnWardly 
beloW the top Wall 46. This loWer part 53 has an inner 
diameter slightly greater than the outer diameter of the 
shoWerhead 22. The outer portion 57 of the insulator 50 has 
an outer lip 52 that de?nes the outer diameter of the insulator 
50 and by Which the insulator 50 is clamped to the source 
?ange that forms the top Wall 46 of the chamber 12. This 
outer lip 52 has a doWnWardly facing support surface 54 by 
Which the insulator rests upon the top Wall 46 of the 
chamber. 

[0035] Either the UEL assembly 42 or the top Wall 46 may 
be geometrically the same as the UEL assembly 25 or the 
?ange 16, respectively, of the prior art system 10 of FIGS. 
1 and 1A. But to replace the insulator 30 of the prior art 
system 10 With the insulator 50 of the present invention, 
either the outer portion 57 of the UEL assembly 45 or the top 
Wall 46 Will be geometrically different than the UEL assem 
bly 25 or the ?ange 16, respectively, of the system 10. 
Alternatively, the basic ?ange or electrode unit may be 
similar to ?ange 16 or electrode 20, respectively, but modi 
?ed by an adapter that makes it dilferent, so that the outer 
diameter 47 of the upper ?ange 45 of the UEL assembly 42, 
Which supports the UEL assembly 42 on the lid 46, is larger 
than the inside diameter 48 of the of the opening 43 in the 
top Wall 42. 

[0036] Accordingly, With the insulator 50 in an appropri 
ately con?gured chamber, the load that is made up of the 
Weight of the UEL assembly 42 and the atmospheric pres 
sure on the UEL assembly 42 passes doWnWardly through 
the insulator 50 from the UEL assembly 42 to the top Wall 
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or ?ange 46, subjecting the insulator 50 to predominantly 
compressive stress, With minimal shear stress, as indicated 
by the arroW 55. 

[0037] The mating features on the chamber 12, namely the 
top Wall ?ange 46, and the upper ?ange 45 of the electrode 
assembly 42, can be made to match as set forth above or be 
retro?tted to match. Retro?t to existing plasma processing 
systems such as system 10 of FIGS. 1 and 1A might be 
accomplished using some number of annular adapter rings, 
for example. In most cases, system redesign in this particular 
area can also be carried out to utiliZe the features of the 
present invention. 

[0038] Referring again to FIG. 2, the loWer part 53 of the 
inner portion 56 of the insulator 50 has an outer diameter 61 
slightly less than the inside diameter of the opening 43, an 
inside diameter 62 that is slightly larger than the outside 
diameter of the shoWerhead 22 portion of the UEL, and a 
substantial thickness betWeen these tWo diameters that ?lls 
the space betWeen the shoWerhead 22 and the chamber Wall 
top 46. This loWer part 53 also extends doWnWard from the 
support surface 54 of the outer portion 53 to beloW the 
chamber Wall top 46 and further to slightly beloW the loWer 
face of the face plate 24 of the shoWerhead 22 of the UEL 
assembly 42. 

[0039] A shield ring 65 made of a process compatible 
material, often quartz, protects the insulator 50 from the 
plasma and process gases and protects mounting screWs 66 
that hold the face plate 24 to the core 26 of the shoWerhead 
22. The shield ring 65 has an inner lip 67 having an inside 
diameter smaller than the outside diameter of the UEL 
shoWerhead 22 and a recess in the top thereof that is larger 
than the outside diameter of the insulator 50 for ?tting the 
shield ring 65 over the insulator 50. A groove 68 is formed 
in the outside diameter of the loWer part 54 of the insulator 
50 to receive the tips of a plurality of setscreWs 69 spaced 
around the outside of the recess in the shield ring 65. The 
tips of the setscreWs 69 project inWardly into the groove 68 
of the insulator 50 to alloW the shield ring 65 to hang on the 
insulator 50. The groove 68 may be formed as a plurality of 
L-shaped grooves around the outside diameter 61 of the 
insulator 50 to alloW the shield ring 65 to be inserted onto 
the insulator 50 from beloW and tWist-locked in place. When 
so locked in place, the shield ring 65 leaves a small clearance 
71 betWeen it and the top Wall 46 of the chamber and a small 
clearance 72 betWeen it and the face plate 24 of the shoW 
erhead 22. 

[0040] The insulator 50 and the related parts are less 
expensive, lighter, and have smaller parts With systems 40, 
according to the invention compared to those of systems 10 
of the prior art. Since UEL insulators can be a consumable 
part, any Weight or cost reduction is realiZed many times and 
Would be bene?cial. To most easily utiliZe the present 
invention, neW hardWare can be produced. 

[0041] The improved insulator 50 may be made from a 
metallic material, if the material is coated to su?icient 
thickness to insure insulating properties. The coating may be 
an anodic layer. The coating may be a plasma resistant 
coating made from a Ill-column element such as, for 
example, Yttrium, Scandium and Lanthanum, or a combi 
nation thereof, and a Lanthanon element such as, for 
example, Cerium, Dysprosium, and Europium or a combi 
nation thereof. A plasma resistant coating may be made, for 
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example, from one or a combination of Y2SO3, Sc2O3, 
Sc2F3YF3, La2O3, Y2SO3CeO2, Eu2O3 or DyO3. 

[0042] The UEL insulator 50 may be made from one or a 
combination of dielectric materials, or made from a partially 
dielectric and metallic structure. The dielectric or metallic 
parts may, but need not necessarily, be partially or fully 
coated. The dielectric material may be made from alumina, 
quartz, ceramic material, silicon, silicon nitride, sapphire, 
polymide and silicon carbide, or a combination thereof, or 
other such material. 

[0043] Although only certain exemplary embodiments of 
this invention have been described in detail above, those 
skilled in the art Will readily appreciate that many modi? 
cations are possible in the exemplary embodiments Without 
materially departing from the novel teachings and advan 
tages of this invention. Accordingly, all such modi?cations 
are intended to be included Within the scope of this inven 
tion. 

What is claimed is: 
1. A method of supporting a doWnWardly facing RF 

electrode in an opening in the top of a: vacuum processing 
chamber that is con?gured to process a Wafer of at least 200 
millimeters in diameter, the opening having a diameter 
larger than the diameter of the Wafer to be processed, the 
method comprising: 

providing an annular insulator having: 

outer and inner integral portions, 

the outer portion having: 

an outside diameter larger than the diameter of the 
opening, and 

a doWnWardly facing support surface, and 

the inner portion: 

extending beloW the doWnWardly facing support 
surface of the outer portion, and 

having: 
an outside diameter smaller than the diameter of 

the opening, 

an inside diameter larger than that of the Wafer to 
be processed, and 

an upWardly facing support surface; 

providing an upper electrode assembly having: 

a ?ange at the top thereof that has an outside diameter 
that is larger than the diameter of the opening, and 

a loWer electrode face: 

formed of a material compatible With the process to 
be performed on the Wafer in the chamber, and 

having an outside diameter larger than the diameter 
of the Wafer to be processed; 

providing an electrically non-conductive shield ring hav 
ing: 

an outside diameter that is greater than the outside 
diameter of the inner portion of the insulator, and 
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an inside diameter that is less than the outside diameter 
of the lower electrode face of the upper electrode 
assembly; 

placing the upper electrode assembly and the annular 
insulator in the opening and securing the shield ring 
adjacent the loWer electrode face such that: 

the doWnWardly facing support surface of the insulator 
rests on the top of the chamber around the opening, 

the ?ange at the top of the upper electrode assembly 
rests on the upWardly facing support surface of the 
inner portion of the insulator and compresses the 
insulator betWeen the ?ange and the chamber Wall, 

the insulator substantially ?lls the volume betWeen: 

the outside diameter of the loWer electrode face and 
the inside diameter of the opening, and 

the doWnWardly facing support surface of the insu 
lator and the shield ring; and 

coupling an RF poWer source betWeen the electrode and 
the chamber. 

2. The method of claim 1 Wherein: 

the vacuum processing chamber is con?gured to process 
a Wafer of at least 300 millimeters in diameter. 

3. An insulator for supporting an upper electrode assem 
bly (U EL) in an opening in the top of a processing chamber 
of a semiconductor Wafer etching apparatus, the insulator 
comprising: 

an annular ring formed at least in part of electrically 
insulating material and having integral outer and inner 
portions; 

the inner portion having an inner diameter of greater than 
200 millimeters and an upWardly facing electrode sup 
porting surface having an outer diameter to support a 
UEL thereon; 

the outer portion having a doWnWardly facing supporting 
surface having an inner diameter to support the insu 
lator With the UEL supported thereon on a chamber 
Wall around the opening in the top of a chamber, 
Whereby at least a portion of the doWnWardly facing 
supporting surface aligns vertically With the upWardly 
facing supporting surface; and 

the inner portion having a loWer part con?gured to extend 
suf?ciently beloW the top of the chamber to support a 
shield ring thereon in the processing chamber, the 
loWer part being con?gured to displace substantially all 
vacuum space betWeen the UEL and the top of the 
chamber and betWeen the UEL and the shield ring. 

4. The insulator of claim 3 Wherein the annular ring is 
formed of the electrically insulating material throughout. 

5. The insulator of claim 3 Wherein the ring is formed of 
a metal core material having a coating of the electrically 
insulating material thereon. 

6. The insulator of claim 5 Wherein the coating is an 
anodic layer. 

Sep. 28, 2006 

7. The insulator of claim 5 Wherein the coating contains 
at least one column Ill element. 

8. The insulator of claim 5 Wherein the coating contains 
at least one element selected from the group consisting of 
Yttrium, Scandium, Lanthanum, Cerium, Dysprosium, and 
Europium. 

9. The insulator of claim 5 Wherein the coating contains 
at least one element selected from the group consisting of 

Y2SO3, Sc2O3, Sc2F3YF3, La2O3, Y2SO3CeO2, Eu2O3 and 
DyO3. 

10. The insulator of claim 3 Wherein the ring is formed of 
a material selected from the group consisting of alumina, 
quartz, ceramic material, silicon, silicon nitride, sapphire, 
polymide and silicon carbide. 

11. A processing apparatus comprising the insulator of 
claim 3 and further comprising: 

a vacuum chamber Wall portion having an inner diameter 
de?ning the opening, the doWnWardly facing support 
ing surface of the outer portion of the insulator resting 
on the chamber Wall portion; and 

an upper electrode assembly having a doWnWardly facing 
rim having an outer diameter that is greater than the 
inner diameter of the Wall portion, at least an outer 
portion of the rim of the upper electrode assembly 
resting on the upWardly facing surface of the insulator 
and being vertically aligned With the insulator and the 
Wall portion. 

12. A processing apparatus comprising: 

a vacuum chamber Wall portion having an inner diameter 
de?ning an opening therein; 

an upper electrode assembly (U EL) having a loWer face of 
a diameter greater than 200 millimeters and less than 
the inner diameter of the Wall portion and having a 
doWnWardly facing rim having an outer diameter 
greater than the inner diameter of the Wall portion; 

an insulator supporting the UEL in the opening, the 
insulator including an annular ring formed at least in 
part of electrically insulating material; 

at least a portion of the insulator lying betWeen and in 
vertical alignment With at least a portion of the rim of 
the UEL and the Wall portion; 

an annular shield ring having an outer diameter greater 
than the inner diameter of the Wall portion and an inner 
diameter less than the diameter of the loWer face of the 
UEL; and 

at least a portion of the insulator displacing substantially 
all vacuum space that is surrounded by the UEL, the 
chamber Wall portion and the shield ring. 

13. The apparatus of claim 12 Wherein: 

the UEL has a loWer face of a diameter greater than 300 
millimeters. 


