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BACKGROUND 2. Field [0001] The present invention
relates generally to semiconductor manufacturing and,
more particularly, to apparatus for aligning
electrodes in a process chamber to define regions of
process exclusion and of process performance in the
process chamber for manufacturing semiconductor
wafers. 3. Description of the Related Art [0002]
Vacuum processing chambers have been used for etching
materials from substrates and for deposition of
materials onto substrates. The substrates have been
semiconductor wafers, for example. In general,
accurate processing (and thus high yields of devices)
is expected to occur in a central area of the wafer.
Numerous difficulties are experienced in attempting to
accurately process the wafer on a portion of a top, or
upper, surface of the wafer, wherein that portion is
between the central area and a peripheral edge of the
wafer that surrounds the central area. Such
difficulties are significant enough that an "edge
exclusion area" has been defined between the central
area and that peripheral edge of the wafer surrounding
that central area. No attempt is made to provide
acceptable devices in that edge exclusion area. [0003]
Additionally, during the desired processing of the
central area, undesired deposits, materials, or
process-by-products (collectively "undesired
materials"), accumulate or result on the edge
exclusion area of the upper surface of the wafer, and
on a peripheral edge area of the peripheral edge of
the wafer, and below the peripheral edge area onto a
bottom area of an opposite (bottom) surface of the
wafer. Those three areas are not to be processed to
form devices. The edge exclusion area, the edge area,
and the bottom area are referred to collectively as
the "edge environ". These undesired materials may
generally accumulate on the edge environ. The
accumulation may be so extensive that the desired
processing of the central area must be interrupted
because, in general, it is desired to keep the edge
environsubstantially clean, so as to avoid flaking of
material particulates that may redeposit back onto 



the active device regions on the upper surface of the
wafer. Such flaking can occur during any number of
wafer handling or transport operations, and thus, it
is a general desire that the edge environ be
periodically cleaned (e.g., etched) or monitored for
cleaning (i.e., etching) during the numerous
processing operations used to fabricate integrated
circuit device chips, from the processed wafers. The
desired processing of the central area has been
interrupted to perform such periodic cleaning in an
attempt to remove the undesired materials from the
edge environ, e.g. from the entire edge environ, and
e.g., to perform such removal without damaging the
devices. [0004] In view of the foregoing, there is a
need to assure that such needed apparatus is
accurately aligned before use, so that in use the
apparatus results in accurate (e.g., uniform) removal
of the undesired materials from the entire edge
environ, without removing materials from or otherwise
damaging the central area. Summary [0005] Broadly
speaking, embodiments of the present invention fill
these needs in the context of embodiments of the
Related Application that provide semiconductor
manufacturing apparatus configured for defining
separate regions of process exclusion and process
performance in a process chamber for manufacturing the
semiconductor wafers. The apparatus of the Related
Application may be configured so that a process such
as etching is excluded from the central area of the
wafers, and a process such as etching is allowed to be
performed on the wafer only on the edge environ.
Embodiments of the present invention fill these needs
by assuring that electrodes of such needed apparatus
are accurately aligned before use, so that use of such
needed apparatus results in accurate (e.g., uniform)
removal of the undesired materials from the entire
edge environ, without removing materials from or
otherwise damaging the central area. [0006]
Embodiments of the present invention may provide
apparatus for aligning first and second spaced
reference surfaces in a wafer process chamber. A
fixture may be configured with an upper fixture
reference surface and a lower fixture reference
surface parallel to the upper fixture reference
surface. The lower fixture reference surface may be
configured to be supported on the first spaced
reference surface to orient the lower fixture
reference surface and the upper fixture reference
surface parallel to the first spaced reference
surface. The 



upper fixture reference surface may be configured to
support the second spaced referencesurface to orient
the second spaced reference surface parallel to the
upper fixture reference surface and parallel to the
first spaced reference surface. [0007] Embodiments of
the present invention may also provide apparatus for
orienting an upper electrode relative to a desired
existing orientation of a lower electrode in a wafer
process chamber, each electrode being configured with
a reference surface. A fixture may be configured with
an upper nest and a lower nest, the upper nest being
configured with an upper fixture reference surface and
an upper wall. The lower nest may be configured with a
lower fixture reference surface and a lower wall. The
lower fixture reference surface may be parallel to the
upper fixture reference surface. The upper wall may be
coaxial with and parallel to the lower wall. Each of
the upper nest and lower nest may be configured to
receive at least a portion of the respective upper and
lower electrode reference surface. The nests orient
the upper electrode relative to the desired existing
orientation of the lower electrode by aligning the
lower fixture reference surface and the upper fixture
reference surface parallel to the lower electrode
reference surface and by centering the upper electrode
relative to the lower electrode. [0008] Embodiments of
the present invention may provide apparatus for
establishing positional relationships in a process
chamber for protecting an exclusion area within an
edge environ of a wafer. Apparatus may include a lower
electrode configured with a first electrode reference
surface to support a wafer to be processed on the edge
environ. A base may be configured with a frame, the
base being configured to mount the lower electrode
with the first electrode reference surface in a
desired orientation for processing the edge environ
and not the exclusion area of the wafer. A process
exclusion insert may be configured with parallel first
and second insert surfaces for protecting the
exclusion area from processing. An upper electrode may
be configured with a second electrode reference
surface to removably mount the insert with the first
insert surface against the second electrode reference
surface and the second insert surface parallel to the
second electrode reference surface. An alignment
fixture may be configured for use with the upper
electrode and the lower electrode instead of the
insert. The fixture may be configured with an upper
fixture reference surface and a lower fixture
reference surface parallel to the upper fixture
reference surface. The fixture may be configured so
that the lower fixture reference surface mates with
the first electrode reference 



surface to support the fixture on the lower electrode
with the lower fixture reference surface and the upper
fixture reference surface in the desired orientation.
The fixture may beconfigured so that the upper fixture
reference surface mates with the second electrode
reference surface to removably support the upper
electrode on the fixture with the upper electrode
reference surface in the desired orientation parallel
to the upper first electrode reference surface. An
adapter may be between the frame and the upper
electrode, the adapter being adjustable between a
loose configuration and a tight configuration. In the
loose configuration the adapter defines variable
alignment spaces between the adapter and the frame to
allow the upper electrode to be supported on the
fixture in the desired orientation. In the tight
configuration the adapter secures the upper electrode
to the frame with the upper electrode in the desired
orientation to permit removal of the fixture and
mounting of the insert on the upper electrode while
the upper electrode remains in the desired orientation
to protect the exclusion area from processing. [0009]
Embodiments of the present invention may provide a
method of orienting an upper electrode relative to a
lower electrode having a desired existing orientation
in a process chamber to define active and inactive
process zones in the process chamber for processing a
wafer. The method may comprise an operation including
configuring each electrode with a reference surface. A
lower electrode reference surface may be in the
desired existing orientation. An upper electrode
reference surface is to be oriented parallel to the
lower electrode reference surface. Another operation
may temporarily hold the upper electrode reference
surface oriented parallel to the lower electrode
reference surface. Yet another operation secures the
upper electrode to a drive to mount the upper
electrode reference surface parallel to the lower
electrode reference surface. [0010] It will be
obvious; however, to one skilled in the art, that
embodiments of the present invention may be practiced
without some or all of these specific details. In
other instances, well known process operations have
not been described in detail in order not to obscure
the present invention. [0011] Brief Description of the
Drawings [0012] The embodiments of the present
invention will be readily understood by reference to
the following detailed description in conjunction with
the accompanying drawings in which like reference
numerals designate like structural elements, and
wherein: 



[0013] FIG. 1 is a schematic elevational view of a
process chamber of an embodiment of the present
invention in which a plurality of positional
relationships may be established between a base, such
as a bottom, or lower, electrode or chuck, and an
upper, or top, electrode.[0014] FIG. 2A is a view of
an enlarged portion of FIG. 1 in which one of the
positional relationships is illustrated between a
first reference surface of the lower electrode and a
second reference surface of the top electrode. [0015]
FIG. 2B is a cross sectional view taken along line
2B-2B in FIG. 2A, illustrating a toroidal
configuration of an etching region defined between the
lower electrode and the top electrode. [0016] FIG. 2C
is a cross sectional view taken along line 2C-2C in
FIG. 2B, illustrating an enlarged view of the top
electrode configured with a process exclusion insert
having the second reference surface at a center area,
the second reference surface being in the second
positional relationship with the first reference
surface, showing a generally C-shaped cross sectional
configuration of one embodiment of the toroidal
etching region. [0017] FIG. 3 is a cross sectional
view illustrating a wafer supported by the lower
electrode, showing top and bottom edge defining rings
to enable etching of an edge environ of the wafers.
[0018] FIG. 4 is a plan view taken on line 4-4 in FIG.
1, showing the spacing around a wafer axis of sections
of a drive that operates through sections of an
adjustable linkage for moving the reference surfaces
into the positional relationships. [0019] FIG. 5A is
an enlarged cross sectional view taken on line 5A-5A
in FIG. 4 showing one section of the linkage in a
loosened configuration to facilitate orienting the
second reference surface with respect to the first
reference surface that is in a desired existing
orientation. [0020] FIG. 5B is an enlarged cross
sectional view showing part of the linkage shown in
FIG. 5A, illustrating the linkage in a tightened
configuration to hold the second reference surface
oriented with respect to the first reference surface.
[0021] FIG. 6 cross sectional view taken on line 6-6
in FIG. 4, showing the configuration of one of the
sections of the drive. [0022] FIG. 7A is a cross
sectional view similar to FIG. 2A, in which the
process exclusion insert and the rings have been
removed, illustrating a fixture for use with the
electrodes 



shown in FIGs. 1-3 to orient the first and second
reference surfaces and establish a desired positional
relationship between the lower electrode and the upper
electrode.[0023] FIG. 7B is a cross sectional view
similar to FIG. 7A, illustrating the upper electrode
resting on the fixture to orient the second electrode
reference surface with respect to the first reference
surface. [0024] FIG. 8 is a flow chart depicting
operations of a method of one embodiment of the
present invention for orienting the upper electrode
relative to a desired orientation of the lower
electrode in a wafer process chamber to define active
and inactive process zones in the process chamber.
[0025] Other aspects and advantages of embodiments of
the invention will become apparent from the following
detailed description, taken in conjunction with the
accompanying drawings, illustrating by way of example
the principles of embodiments of the present
invention. DETAILED DESCRIPTION [0026] In the
following description, numerous specific details are
set forth in order to provide a thorough understanding
of embodiments of the present invention. It will be
apparent, however, to one skilled in the art that the
present invention may be practiced without some or all
of these specific details. In other instances, well
known process operations have not been described in
detail in order not to obscure the present invention.
[0027] Embodiments of the present invention described
below fill the above-described needs in semiconductor
manufacturing apparatus configured for defining
separate regions of process exclusion and process
performance in a process chamber for manufacturing the
semiconductor wafers. For the process exclusion, such
apparatus may be configured so that a process (e.g.,
etching) is excluded from the central area of the
wafers. For the process performance, the exemplary
etching process may be allowed to be' performed on the
wafer only on the edge environ. Embodiments of the
present invention fill these needs by assuring that
electrodes of such apparatus are accurately aligned
before use. In this manner, such apparatus may be set
up so as to exclude etching from the central area of
the wafers, the set up allowing the exemplary etching
process to be performed only on the edge environ of
the wafer. Embodiments of the present invention fill
these needs so that as set up with the accurate
alignment of the surfaces that define an etching
chamber of such apparatus, in use 



the etching chamber accurately (e.g., uniformly)
removes the undesired materials from the entire edge
environ, without removing materials from or otherwise
damaging the central area.[0028] FIG. 1 shows a
process chamber 50 in which a plurality of positional
relationships may be established. Generally, the
positional relationships may be established between a
base 52 and a top, or upper, electrode 53 in the
chamber 50. In more detail, the base 52 may be
configured with a lower, or bottom, electrode (or
chuck) 54 having a first electrode reference surface
56 to support a wafer 58 to be processed, as by
etching or another desired process suitable for
removing the undesired materials from the wafer. The
upper electrode 53 may be configured with a second
electrode reference surface 60 and with a third
reference surface 61. The upper electrode 53 is
configured to provide power for processing the
supported wafer. [0029] FIG. 2A shows an enlarged
portion of FIG. 1, illustrating a first of the
positional relationships between, or with respect to,
the first reference surface 56 and the second
reference surface 60. For establishing the
relationships, FIG. 1 shows a drive 62 mounted on the
base 52 and configured with an embodiment of a linear
motor, such as a wedge assembly 64, mounted on the
base 52. FIG. 1 also shows a linkage 66 connected
between the drive 62 and the upper electrode 53. The
linkage 66 may be adjustable to allow establishment of
a desired orientation between the respective first and
second reference surfaces 56 and 60, e.g., parallelism
of the respective first and second reference surfaces
56 and 60. Tightening of the linkage 66 may also
maintain that desired orientation while the drive 62
moves the upper electrode 53 to establish a positional
relationship for processing the wafer. The enlarged
view of FIGs. 2A & 2C show that moving the upper
electrode 53 may cause the respective first and second
reference surfaces 56 and 60 to move relative to each
other. The movement may be from the first positional
relationship (FIG. 2A) to a second positional
relationship shown in FIG. 2C, and back again. [0030]
FIG. 2A shows the upper electrode 53 having a center
area 68. The center area 68 extends radially as shown
by a portion of bracket 68E. The cross sectional view
of FIG. 2B shows the center area 68 as being circular
and the wafer 58 having a center at axis X. The center
area 68 is not powered and may be configured from a
process exclusion insert 69. FIG. 3 shows that the
insert 69 may be configured with an inner (or upper)
reference surface 691 that is mounted on (i.e. fixed
to) the third reference surface 6 1 of the upper
electrode 53. The upper reference surface 691 of the
insert is configured with a recess 69R that is coaxial
with 



the axis X and may be configured as a hole extending
through the insert 69. The insert 69 is centered on
the upper electrode 53 by a projection 53P that is
coaxial with the axis X. Theprojection 53P extends
into the recess 69R of the insert 69. The recess 69R
and the projection 53P have respective mating
cylindrical walls 53W and 69W that are coaxial with
the axis X. [0031] By way of an outer (or lower)
surface of the insert 69 opposite to the inner
reference surface 691, the upper electrode 53 is
configured with the second reference surface 60, such
that the second reference surface 60 may be referred
to as an outer reference surface of the insert 69. The
respective inner and second reference surfaces 691 and
60 are parallel. Thus, with the inner reference
surface 691 of the insert 69 mounted on (and secured
to) the third reference surface 61, and with the inner
and outer reference surfaces 691 and 60 parallel,
orientation of the third reference surface 6 1
parallel to the first reference surface 56 provides
the second (outer) reference surface 60 parallel to
the lower reference surface 56. The insert 69 may be
fabricated from a dielectric such as ceramic, for
example. A portion of the center area 68 identified by
68X extends radially further outwardly than the insert
69, and is described below. [0032] FIG. 2A shows the
insert 69 configured with the second reference surface
60 opposite to a central area 70 of the wafer. In the
first positional relationship shown in FIG. 2A, a
space 72 separates the second reference surface 60
from the first reference surface 56 when the wafer 58
is supported by the lower electrode 54 and centered on
the axis X. The space 72 is configured extending
radially across (or between) the insert 69 and the
wafer 58, and extends in a vertical, or axial,
direction (arrow 74) of the axis X, and this axial
extension is sufficient (large) in two respects. One,
the space 72 is configured to permit access to the
wafer 58 on the lower electrode 54 for loading the
wafer on the lower electrode and removing the wafer
from the lower electrode. Two, the space 72 is also
configured to provide a normal-size process, or
etching, zone 76 between the upper electrode 53 and
the central area 70 of the wafer 58 that is on the
lower electrode 54. With this space 72, if the upper
electrode 53 were powered, a plasma could light up in
the normal-size zone 76. It may be appreciated that
with the normal-size process zone 76 between the upper
electrode 53 and the wafer (resulting from the first
positional relationship), such plasma would have
access to the central area 70. It may be understood
then that the space 72 (and the normal-size zone 76)
may be part of a process chamber cavity 77. 



[0033] In FIG. 2A, bracket 7OE defines a left and a
central extent of the central area 70 that extends to
the axis X. In FIG. 2B, bracket 7OE shows the full
extent of the central area 70. FIG. 2A shows that when
the desired process is for removing undesired
materials 78 onlyfrom edge environ 80 of the wafer,
and not for removing undesired materials 78 or any
other materials from the central area 70 where devices
may be on the wafer, the plasma in normalsize process
zone 76 would be unacceptable because the devices must
not be damaged (e.g., by the plasma). [0034]
Embodiments of the present invention promote avoiding
such damage to the devices, and promote limiting the
plasma to action on edge environ 80 that is to be
subjected to the processing. FIG. 2C shows the second
positional relationship, and illustrates the second
reference surface 60 in close proximity to the central
area 70 of the wafer 58 when the wafer is supported by
the lower electrode 54. Bracket 7OE indicates a
portion of the radial extent of the central area 70
that extends from the axis X of the wafer 58. The
second reference surface 60 in close proximity to the
first reference surface 56 is almost touching an upper
surface 82 of the wafer. E.g., surface 60 may be
separated from the surface 82 by a space 84 defined
below. FIG. 2C shows that in the second positional
relationship, the described space 72 (FIG. 2A) no
longer exists. As a result, when portions of the upper
electrode 53 are powered, no plasma access to the
central area 70 of the wafer 58 is permitted, and
there is no normal-size process (etching) zone 76
between the center area 68 of the upper electrode 53
and the central area 70 of the wafer 58 on the lower
electrode 54. Thus, a plasma may not light up between
the center area 68 and the central area 70. Instead of
the space 72 and instead of the normalsize zone 76 of
the chamber cavity 77, FIG. 2C shows that with the
surfaces 56 and 60 in close proximity the space 84 is
axially-thin and defines the chamber cavity 77 as
being configured with an inactive etching zone 86
between the central area 70 of the wafer and the
center area 68 of the top electrode 53. The zone 86
defined by the thin space 84 is referred to as an
"inactive" etching zone because the central area 70
and the center area 68 are so close that a plasma
cannot light up in the thin space 84. Thus, when there
are process operations allowed to be conducted in
other portions of the chamber 77, no etching occurs in
the space 84 and such devices as may be on the central
area 70 of the wafer 58 are not damaged. This spacing
of the central area 70 and the center area 68 results
from the close proximity of the second reference
surface 60 with the first reference surface 56 and may
configure the inactive 



etching zone 86 with a dimension in a direction of
movement of the electrode 53 (i.e., the direction of
the X axis) of about 0.010 inches to about 0.020
inches, for example, and with a dimensional tolerance
of about plus or minus 0.002 inches.[0035] Embodiments
of the present invention promote avoiding such damage
to the devices by aligning the upper electrode 53 with
the lower electrode 54 to define the desired
orientation between the first and second reference
surfaces 56 and 60, e.g., parallelism of the
respective first and second reference surfaces 56 and
60. This alignment of the upper electrode 53 with the
lower electrode 54 (for that desired orientation) is
established by the embodiments of the present
invention with the linkage 66 loosened. With this
alignment maintained temporarily, the linkage 66 may
be tightened and embodiments of the present invention
may be removed. With the insert 69 mounted on the
upper electrode 53, the tightened linkage 66 maintains
the desired orientation, e.g., parallelism of the
respective first and second reference surfaces 56 and
60. In this manner, the desired orientation is
maintained when the drive 62 then moves the upper
electrode 53 relative to the lower electrode 54 (e.g.,
to cause the respective first and second reference
surfaces 56 and 60 to move relative to each other from
the first positional relationship, FIG. 2A, to the
second positional relationship shown in FIG. 2C, and
back again). By maintaining the desired orientation,
the axially-thin space 84 that defines the inactive
etching zone 86 is uniformly maintained. In this
regard, "uniformly" (and a "uniform spacing") are
defined as the central area 70 and the center area 68
being both close and parallel, and with the same
distance existing between the first and second
reference surfaces 56 and 60 measured at various
distances from and around the axis X. As a result of
the uniform spacing, the plasma does not light up in
the thin space 84 and the devices on the central area
70 are not damaged. [0036] The embodiments of the
present invention that align the upper electrode 53
with the lower electrode 54 not only define the
desired orientation between the first and second
reference surfaces 56 and 60, but also promote
uniformity of processing of the edge environ 80 that
is to be subjected to the processing, e.g., etching.
FIG. 2B shows the edge environ 80 including a
peripheral edge 90 of the wafer. The edge 90 is
radially spaced from the axis X of the wafer, e.g.,
for a 300 mm wafer 58, the radial space from the axis
X is thus 150 mm. The upper surface 82 (FIG. 2C) of
the wafer extends radially inward from the edge 90 and
includes the central area 70. A bottom surface 92 of
the wafer is below the edge 90 and 



opposite to the upper surface 82. FIG. 2B shows the
edge environ 80 extending radially inwardly from the
edge 90 along an outer annular portion of the upper
surface 82. The outer annular portion extends radially
relative to the axis X. The amount of this radial
inward portion is described below, and may include the
above-described edge exclusion area definedbetween the
central area 70 and the edge 90. To indicate that the
edge exclusion area is part of the upper surface 82,
the edge exclusion area is identified by 82EEA in FIG.
2B, and is thus also a part of the edge environ 80. As
described above, the edge exclusion area 82EEA
surrounds the central area 70, and in the processing
of the central area 70 no attempt is made to provide
acceptable devices on that edge exclusion area 82EEA.
[0037] For clarity of description, in FIG. 2C a curved
line 96 indicates an extent of the edge environ 80
(identified there as 80-C, as described below). Line
96 identifies the edge environ as an annular surface
portion of the outer extremity of the wafer. The wafer
axis X is at the center of the annular portion. FIG.
2C shows the annular edge environ 80 (i.e., the edge
90, and portions of the surfaces 82 and 92) having an
accumulation of the undesired materials 78. FIG. 2B
shows some of the materials on the portion of the
upper surface 82 corresponding to the edge exclusion
area 82EEA and on the edge 90. Thus, it is the annular
edge environ 80 (the annular portion comprising edge
90, and areas, or portions, of surfaces 82 and 92)
that is not to be processed to form devices, and that
is to be etched to remove the materials 78. Also, it
is the edge environ 80 from which it is desired to
have uniform removal of the undesired materials 78, so
that complete removal of the materials 78 occurs all
around the outer annular portion of the wafer, i.e.,
complete removal from the edge environ 80. This
removal is uniform removal all around the wafer axis
X. [0038] FIG. 1 shows the process chamber 50 defining
the chamber cavity 77 that encloses a lower section of
the upper electrode 53 and encloses the lower
electrode 54. FIG. 2C also shows that with the second
positional relationship established, the chamber
cavity 77 of the process chamber 50 may be configured
with a toroidal, or annular, etching region 100
defined between the upper electrode 53 and the lower
electrode 54. The etching region 100 defines a
configurable active etching, or active etch, zone 102
shown inside a dash-dot-dash line 102L. An exemplary
cross-section of the region 100 is shown defined by
the line 102L in FIG. 2C. The annular etching region
100 shown in FIG. 2C is illustrated as being
configured with one embodiment of the active etching
zone 102 having an exemplary generally C-shaped cross 



section. This C-shape extends around, or encompasses,
the annular edge environ 80 and extends from one end
Cl to an opposite end C2. For reference, in FIG. 2A
the end Cl of the line 102L identifying the active
etching zone 102 is shown. In the cross section of
FIG. 2B the end Cl and line 102L are shown as being
circular and extending around the axis X, indicating
the radial location of the outside of the toroidal
region 100.[0039] The active etching zone 102 is also
shown adjacent to the edge environ 80 (see 80-C). In
FIG. 2A the section line 2B-2B also crosses the line
102L. Line 102L is also shown in FIG. 2B extending
radially outward of the edge 90 to indicate the radial
amount (or extent) of the annular etching region 100.
The exemplary generally C-shaped cross section of the
region 100 is a region of plasma light up. In FIG. 2C
the region 100 with this exemplary cross section is
shown adjacent to a top radially-extending length Ll
of the wafer upper surface 82. For this exemplary
C-shaped cross section, Ll identifies a
radially-extending portion of the upper surface 82
from which it is desired to remove the undesired
materials 78. The region 100 is also shown adjacent to
the edge 90 of the wafer 58. For this exemplary
C-shaped cross section, the edge 90 is also a portion
of the wafer surface from which it is desired to
remove the undesired materials 78. The region 100
extends from Cl along the length Ll of the upper
surface 82 (i.e., of edge exclusion area 82EEA),
around the peripheral edge 90 and to the bottom
surface 92 of the wafer. The region 100 extends along
a bottom length L2 of the bottom surface 92 to C2. For
this exemplary C-shaped cross section, L2 identifies a
radiallyextending portion of the lower surface 92 of
the wafer 58 from which it is desired to remove the
undesired materials 78. In this example, the edge
environ 80 of the wafer 58 thus includes the lengths
Ll and L2 and the edge 90, and for ease of description
is identified in FIG. 2C as 80-C. The active etch zone
102 thus surrounds the edge environ 80-C. [0040] In
review, these combined configurations of the lower
electrode 54 and the upper electrode 53 define the
annular etching region 100 as an annular process
chamber region between the lower electrode 54 and the
top electrode 53. The region 100 defines the active
etch, or active etching, zone 102 that is part of the
chamber cavity 77. The embodiments of the present
invention that align the upper electrode 53 with the
lower electrode 54, and that promote uniformity of
processing of the edge environ 80 that is to be
subjected to the processing, e.g., etching, are
configured so that the alignment of the upper
electrode 53 with the lower electrode 54 results in
the annular etching region 100 and the active etch
zone 102 



extending uniformly around (and separate from) the
inactive etch zone 86. In more detail, as viewed in
FIG. 2C, the above-defined uniform spacing provides
the same distance 86D between the first and second
reference surfaces 56 and 60 measured at various
radial distances from the axis X so that the plasma
does not light up in the thin space 84 and the devices
on the central area 70 are not damaged. That uniform
spacing providing the samedistance 86D also uniformly
defines the active etch zone 102 and promotes
uniformity of processing of the edge environ 80-C all
around the axis X. [0041] With the distances 84 the
same at the exemplary radial distances from the axis X
for the inactive zone 86, FIG. 2C shows a distance
102Dl between a configurable portion, or ring, 110 of
the upper electrode 53 and a configurable portion, or
ring, 120 of the lower electrode 54. By the
embodiments of the present invention that align the
upper electrode 53 with the lower electrode 54, the
distance 102Dl is the same when measured at various
places around the axis X and within the active etch
zone 102. Also, a distance 102D2 is the same when
measured at various places around the axis X and
within the active etch zone 102, and a distance 102D3
is the same when measured at various places around the
axis X and within the active etch zone 102. As a
result, the embodiments of the present invention that
align the upper electrode 53 with the lower electrode
54 result in the action of the plasma on the edge
environ 80-C being uniform all around the axis X.
[0042] One exemplary configuration of the active etch
zone 102 is shown in FIG. 2C in connection with etch
defining rings 110 and 120, and the above-described
distances 102D1- 102D3 are shown related to these
rings 110 and 120. FIG. 2C shows a border B between
the end Cl of the exemplary annular etching region 100
and the exemplary inactive etch zone 86 described
above. Also, FIG. 2B indicates the radial location of
the border B, and shows the border as being circular
and adjacent to the end Cl of the line 102L that
identifies the active etch zone 102. The border B may
be located radially relative to the axis X according
to a wafer specification, and is generally outward
from the outside of the insert 69 of the top electrode
53. The distances 102D1-102D3 that are to be the same
may be measured at any of various places around the
axis X. [0043] The configuration of each of the rings
110 may relate to the above-described desired
orientation provided by the linkage 66 between the
first and second reference surfaces 56 and 60. An
example of such desired orientation was the first and
second reference surfaces 56 



and 60 being parallel. As described with respect to
the ring 110, a top etch defining ring, the
configuration of each of the rings 120 may also relate
to the above-described exemplary desired orientation,
e.g., the first and second reference surfaces 56 and
60 being parallel. FIG. 2C shows one embodiment of the
ring 120, a bottom etch defining ring, of the chuck 54
configured with a bottom annular recess 122. The
bottom annular recess 122 is configured with a wall
124 located radially from the axis X to provide the
length L2. The bottom annularrecess 122 is further
configured with a wall 126 separated from the surface
92 of the wafer by the space 102D3, the separation
being in the axial direction 74 (FIG. 2A) to allow
region 100 to extend across the lower edge exclusion
area (referred to but not shown as 92EEA). In the
desired parallel orientation resulting from the
embodiments of the present invention, and with the
lower electrode 54 in the second positional
relationship (FIG. 2C), the bottom annular recess 122
defines a lower cavity section 128 of the chamber
cavity 77. The lower cavity section 128 is under the
lower surface 92 of the lower edge environ area 80-C
of the wafer 58. The lower cavity section 128 of the
chamber cavity 77 is oriented relative to the lower
edge environ 80-C to define a lower portion of the
annular etching region 100 and of the active etching
zone 102 to permit etching of the lower edge environ
80-C. The portion of the lower edge environ 80-C that
is etched by plasma in the lower cavity section 128
corresponds to the bottom wafer surface 92 exposed to
the plasma along the length L2 shown in FIG. 2C. If
there is not to be any etching of the lower surface 92
of the wafer, the value of lower L2 is zero, and the
bottom etch defining ring 120 has no lower cavity
section 128. In this case, the active etch zone 102
would be an exemplary upside-down L-shape. In reverse,
if there is not to be any etching of the upper surface
82 of the wafer, the value of upper Ll is zero, and
the top etch defining ring 110 has no upper cavity
section 129. In this case, the active etch zone 102
would be an exemplary L-shape. [0044] It may be
understood that with the use of selected
configurations of the rings 110 and 120, the base 52
and the upper electrode 53 may be configured so that
the selected top etch defining ring 110 is mounted on
the upper electrode 53 and the selected bottom ring
120 is mounted on the lower electrode 54. In the
example of the exemplary C-shaped active etch zone
102, this configuration defines an amount of etching
of the top edge exclusion area 82EEA of the wafer, the
amount coinciding with the length Ll and extending
around the axis X. This exemplary configuration also
defines an amount of etching of the bottom edge 



exclusion area 92EEA of the wafer, the amount
coinciding with the length L2 and extending around the
axis X. This exemplary configuration also defines
etching of the edge 90 of the exclusion area 82EEA of
the wafer, the etching extending around the axis X.
[0045] As also described generally above, FIG. 2C
shows that by the embodiments of the present
invention, and with the distances 102Dl the same at
exemplary distances from the axis X, the distance
102D3 between the wall 126 and the lower edge environ
80EEA (e.g., surface 92) is the same when measured at
various places around the axis X and within theactive
etch zone 102. FIG. 2C also shows that with the
distances 102D1-102D3 the same at exemplary distances
from the axis X, the distance between portion 68X of
the configurable ring 110 and surface 126 of the
configurable ring 120 of the lower electrode 54 is the
same when measured at various places around the axis X
and within the active etch zone 102. As a result, by
the alignment resulting from use of the present
embodiments, in the active etch zone 102 the action of
the plasma on the edge environ 80-C is uniform all
around the axis X. [0046] Referring to the drive 62 in
more detail, FIG. 2B shows the annular etching region
100 extending in an annular path around the wafer 58.
The etch defining rings 110 and 120 also extend in an
annular path around the wafer 58. The inactive etch
zone 86 also extends radially across the wafer 58 and
axially between the central area 70 and the second
reference surface 60 defined by the center area 68. To
assure uniform etching of the edge environ 80 around
the axis X, the positional relationships between the
surfaces 56 and 60 are to be and remain parallel. This
means that an established parallelism of the surfaces
56 and 60 remains during movement of the upper
electrode 53 (via the linkage 66 and the drive 62)
into and in each of the first and second positional
relationships. Thus, the parallelism remains during
the movement between those relationships. This
parallelism provides that for the described uniform
removal of the undesired materials 78: (1) the upper
surface 82 of the wafer 58 is uniformly in close
proximity to the center area 68 of the upper electrode
53, and (2) the edge environ 80 is centered axially in
the annular etching region 100 for uniform etching of
the undesired materials 78 to take place. [0047]
Before use of the process chamber 50, in conjunction
with embodiments of the present invention the linkage
66 is adjusted to maintain the established parallel
and centered positional relationship of the surfaces
56 and 60, i.e., the established orientation.
Referring to the plan view of FIG. 4, the linkage 66
is shown configured in exemplary three sections 180 



spaced around the axis X at exemplary 120 degree
intervals. The following describes one section 180,
and is applicable to all of the sections 180. The
linkage section 180 cooperates with a first arm 182
that is secured to the upper electrode 53. The arm 182
is shown in FIGs. 4 & 5A extending horizontally from
the upper electrode 53 into the linkage section 180.
With the linkage section 180 loosened as described
below, the arm 182 orients the loosened linkage
section 180 according to how the upper electrode 53 is
positioned when the first and second reference
surfaces 56 and 60 are parallel and centered. Thus,
each arm 182 and loosened section 180 may be oriented
differently with respect to the axis X. With this arm
and section180 orientation in mind, reference is made
to FIG. 5A that shows a vertical section of a typical
linkage section 180 with the oriented arm 182. FIG. 5A
shows a loose, or loosened, configuration of the
section 180. FIG. 5B shows the section 180 in a tight,
or tightened, configuration. [0048] Still referring to
FIG. 5A, the oriented arm 182 is shown extending
horizontally, and secured to an adjuster block 184.
The block 184 is configured with a bore 186 to receive
an adjuster screw 190 for rotation. Appropriate
rotation moves the screw 190 up or down, for example.
The screw 190 is secured to a lock member, or plate,
194. Referring to the loosened configuration of the
section 180 shown in FIG. 5A, exemplary screw movement
up moves the lock member 194 up to condition the
linkage section 180 for orienting of the upper
electrode 53 relative to the desired existing
orientation of the lower electrode 54. Before such
orienting is performed, the up movement of the lock
member 194 relative to the block 184 provides an
alignment space 195V between the drive 62 and the lock
member 194. In a general sense, the alignment space
195V allows the upper electrode 53 to assume an
aligned parallel relationship with the lower electrode
54, as described below. In detail, the alignment space
195V has an initial value determined by an amount of
rotation of the screw 190. The initial value of the
space 195V is sufficient to allow the upper electrode
53 to assume that aligned parallel relationship with
the lower electrode 54 without having the lock member
194 touch the drive 62. Thus, the value of the space
195V may change from the initial value as the upper
electrode 53 is oriented (e.g., vertically) relative
to the desired existing orientation of the lower
electrode 54. When the orientation is done, each space
195V of the various sections 180 has some positive
value as determined by the oriented upper electrode
53. [0049] Also, the lock member 194 is configured
with a slot 195S that defines an alignment 



space 195H between the lock member 194 and a fastener
(such as a lock screw 196). The screw 196 is secured
in a threaded bore 198 in the drive 62 at a fixed
horizontal location as viewed in FIG. 5A. The slot
195S is configured so that the alignment space 195H
extends around the lock screw 196, separating the lock
member 194 from the lock screw 196. In general, the
slot 195H is configured to define an initial value
(FIG. 5A) of the space 195H sufficient to allow the
lock member 194 to be moved by the upper electrode 53
relative to the fastener 196 as the upper electrode 53
assumes the aligned centered relationship with respect
to the lower electrode 54, as described below. For
example, such movement may be as shown in FIG. 5B
(horizontal and to the left), allowing the upper
electrode 53 to become aligned andcentered with
respect to the axis X on which the lower electrode 54
is centered. The initial value of the space 195H is
sufficient to allow the upper electrode 53 to assume
that aligned centered relationship with the lower
electrode 54 without having a wall of the slot 195S
touch the screw 196. Thus, the value of the space 195H
may change from the initial value as the upper
electrode 53 is oriented (e.g., moved horizontally to
the left) relative to the desired existing orientation
of the lower electrode 54. When that orientation is
done, each space 195H of the various sections 180 has
some positive value shown in FIG. 5B. Thus, the
initial value of the alignment space 195H may be
determined by the amount and direction (left or right)
of the anticipated horizontal movement required to
allow the upper electrode 53 to become centered with
respect to the axis X (and the lower electrode 54)
without the slot 195S touching the screw 196. [0050]
In review, before this orienting, each section 180 is
configured with the alignment spaces 195H and 195V to
allow the orienting without having the lock member 194
touch the drive 62, and without the wall of the slot
195S touching the screw 196. For each section 180, the
orienting of the upper electrode 53 relative to the
desired existing orientation of the lower electrode 54
may result in the initial values of the alignment
spaces 195V and 195H being changed. FIG. 5B shows that
following that orienting, by rotation of the screw 190
the lock member 194 may be moved downwardly from the
changed up position (as changed by the orienting)
until the lock member 194 moves away from the arm 182
and touches the drive 62. Care is taken to not rotate
the screw 190 more than required for the lock member
194 to just touch the drive 62, so that the
orientation of the upper electrode 53 is not changed
by such lock member 194. As the lock member 194 moves
to touch the drive 62, the slot 195S that 



defines the alignment space 195H remains spaced from
the lock screw 196. The lock member 194 is locked to
the drive 62 by turning the lock screw 196 into the
threaded bore 198 that extends into the drive 62. The
lock screw 196 extends through the slot 195S and the
head of the screw 196 presses on the lock member 194
to urge the lock member 194 against the drive 62. The
lock member 194 held against the drive 62 is held in a
position based on the centered and aligned position
(orientation) of the upper electrode 53 with respect
to the lower electrode 54. Thus, once the lock member
194 is secured to the drive 62, the oriented arm 182
does not move relative to the lock member 194 and the
upper electrode 53 is held by the drive 62 oriented
with respect to the lower electrode 54. This locking
of the lock member 194 to the drive 62 (with a zero
value of the space 195V, for example, by the lock
screw 196 extendingthrough the slot 195S and holding
the member 194 tight against the drive 62) is referred
to as the tightened (or tight) configuration of the
linkage section 180 of the linkage 66. [0051] As
described, each linkage section 180 may be the same.
Thus, the same structure as is described for the one
linkage section 180 is provided for the sections 180
at the other exemplary two spaced locations. The same
type of rotation of the screw 190, and the same
locking of the lock member 194 to the drive 62, occurs
in each section 180. By the collective action of the
various sections 180, the orientation of the upper
electrode 53 is not changed by the tightening of the
linkage sections 180 into the respective tightened
configurations. In this manner, there is no change in
the established parallel and centered positional
relationship of the surfaces 56 and 60. The many
sections 180 cooperate to secure the upper electrode
53 to the drive 62 and to maintain that established
parallel and centered positional relationship of the
surfaces 56 and 60. [0052] With the linkage sections
180 secured to the drive 62, the drive 62 may be
operated. One embodiment of the drive 62 may be the
wedge assembly 64. Referring to FIG. 6, a
representative one wedge section 200 of three wedge
sections of the wedge assembly 64 is shown. The
sections 200 are located around the axis X as shown in
FIG. 4. Each wedge section 200 may be the same. Thus,
the same structure as is described for the one wedge
section 200 is provided at the other two spaced
locations. The one exemplary section 200 is configured
with a first wedge member 202 that may be secured by
the bolt 196 (FIG. 5B) to the lock member 194. A first
slide 203 holds the wedge member 202 against
horizontal movement, permitting the first wedge member
202 to move the lock member 194 up and 



down to correspondingly move the arm 182 and the upper
electrode 53. This up and down movement is under the
action of a second wedge member 204 that is connected
to a second slide 206 mounted on the base 52. A motor
208 may be actuated to move the second wedge member
204 horizontally on the slide 206 so that a first
inclined surface 210 of the first wedge member 202 is
urged up, for example, by a second inclined surface
212 of the second wedge member 204. Oppositely,
reverse actuation of the motor 208 causes the surface
212 to allow the first wedge member 202 to move down.
[0053] As indicated, the same structure as is
described for the wedge sections 200 is at each of the
three spaced locations. Also, the motor 208 of each
wedge section 200 may be actuated, for example, by
hydraulic fluid from a common manifold 214 so that the
same fluid pressure is applied to each motor and the
same upward or downward motion is applied at the
sametime by each wedge section 200 shown in FIG. 4. In
this manner, the upper electrode 53 is moved up and
down so that there is no change in the established
parallel and centered positional relationship of the
surfaces 56 and 60, and the upper electrode 53 moves
while maintaining that established parallel and
centered positional relationship of the surfaces 56
and 60. [0054] It may be understood from FIGs. 1 and 6
that by the motor 208 moving the second wedge member
204 to the left, the first wedge member 202 is moved
up and moves the upper electrode 53 and the second
reference surface 60 upward away from the first
reference surface 56 into the first positional
relationship (FIG. 2A). Oppositely, by the motor 208
moving the second wedge member 204 to the right in
FIGs. 1 and 6, the first wedge member 202 is allowed
to move down to allow the upper electrode and the
second reference surface 60 to move down toward the
first reference surface 56 into the second positional
relationship (FIG. 2C). [0055] In this manner, by the
angular shapes of the first wedge member 202 and
second wedge member 204, the drive 62, via the
exemplary wedge assembly 64, is configured to apply a
driving force through the linkage 66 to the upper
electrode 53. This force acts through each linkage
section 180 equally so that the desired orientation,
which is the surfaces 56 and 60 parallel and centered
(resulting in the upper wafer surface 82 also parallel
and centered relative to the reference surface 60), is
maintained by the moving first wedge member 202
driving the linkage 66 to move the upper electrode 53.
In review, one such 



movement may be the upper electrode 53 moving the
second reference surface 60 into the second positional
relationship (FIG. 2C), wherein the second positional
relationship is the second reference surface 60 in
close proximity with the first reference surface 56,
and thus the upper surface 82 of the wafer 58 also in
close proximity to the second reference surface 60, to
define the inactive etch zone 86 in the process
chamber 50. Such close proximity of the second
reference surface 60 with the first reference surface
56 configures the inactive etching zone 86 with the
exemplary dimension in the direction of the X axis of
about 0.010 inches to about 0.020 inches, for example.
With the described multiple linkage sections 180 and
wedge sections 200, such dimension in the direction of
movement may be provided within the dimensional
tolerance of about plus or minus 0.002 inches. This
dimension of the space 84 in the direction of movement
is repeatable during the relative movement of the
upper electrode 53 and the lower electrode 54, e.g.,
due to the positional relationships between the
surfaces 56and 60 remaining parallel and centered to
assure the uniform etching of the edge environ 80
around the axis X. In each case of the space 84 and
the region 100, there is the abovedescribed uniformity
all around the axis X. [0056] With the above-described
structure and operations in mind, the details of
embodiments of the present invention may readily be
understood. Referring first to FIG. 3, the upper
electrode 53 is shown with the insert 69 attached so
that the inner reference surface 691 is against the
third reference surface 6 1 and the projection 53P is
in the recess 69R. The ring 110 is shown held on the
upper electrode 53 by shoulder 132. In this
configuration of FIG. 3, the apparatus 100 has been
aligned and centered for etching the edge environ 80.
Reference to FIG. 7A, in comparison to FIG. 3, shows
that some of the structure of FIG. 3 of the apparatus
100 has been removed and is not shown in FIG. 7A. For
example, the insert 69 and the ring 110 shown in FIG.
3 have been removed from the upper electrode 53. This
is done by removing a fastener (not shown) that
removably secures the insert 69 to the top electrode
53 with the surface 691 tight against the surface 61.
Such removal of the fastener releases the insert 69 so
that the shoulder 132 no longer holds the ring 110 on
the top electrode 53. Also, the wafer 58 shown in FIG.
3 is not on the lower reference surface 56 of the
lower electrode 54 and the ring 120 has been removed
from the lower electrode 54 by lifting the ring 120
off the lower electrode 54. Further, as described
above, the linkage 66 is adjusted into the loose
configuration with respect to the upper electrode 53,
i.e., loose, not 



tightly connected to the base 52 or drive 62. [0057]
By the absence of the insert 69, the rings 110 and
120, and the wafer 58, and with the linkage 66 in the
loose configuration, the alignment spaces 195V and
195H (FIG. 5A) allow the upper electrode 53 to assume
the aligned parallel and centered relationship with
respect to the lower electrode 54. Thus, the apparatus
100 is in condition to be prepared for an alignment
and centering, or orientation, operation according to
embodiments of the present invention. In FIG. 7A the
upper electrode 53 is shown configured with the third
reference surface 6 1 extending radially away from the
axis X. The third reference surface 6 1 is to become
aligned with the first reference surface 56 of the
lower electrode 54. Because the second reference
surface 60 and the surface 691 of the insert 69 are
parallel, upon reassembly of the insert 69 with the
upper electrode 53 to place the surface 691 against
the third reference surface 61, the second reference
surface 60 of the insert 69 will also be parallel to
the first reference surface 56. Also, if the
projection 53P of the upper electrode 53 is centered
withrespect to the lower electrode 54, upon reassembly
of the insert 69 with the projection 53P in the recess
69R, the insert 69 will also be centered with respect
to the lower electrode 54. [0058] In FIG. 7A the lower
electrode 54 is shown configured with the first
reference surface 56 extending radially to a shoulder
240 having vertical wall 242. The shoulder 240 may be
configured with a circular cross section (in plan
view). The upper electrode 53 is shown spaced from the
lower electrode 54, such that these electrodes may be
referred to as spaced electrodes with spaced reference
surfaces (i.e. reference surfaces 56 & 61). A fixture
244 is shown configured with an upper fixture
reference surface 246 and a lower fixture reference
surface 248 parallel to the upper fixture reference
surface 246. The lower fixture reference surface 248
is configured to be supported on the first (spaced)
reference surface 56 to orient the lower fixture
reference surface 248 and the upper fixture reference
surface 246 parallel to the first reference surface
56. The upper fixture reference surface 246 is
configured to support the third (spaced) reference
surface 6 1 to orient the third spaced reference
surface 6 1 parallel to the upper fixture reference
surface 246 and parallel to the first (spaced)
reference surface 56. [0059] FIG. 7A also shows the
first (spaced) reference surface 56 configured with a
periphery 250 spaced from and coaxial with the axis X.
The periphery 250 may be defined by the vertical wall
242, and in plan view similar to FIG. 2B both are
configured with circular cross 



sections and are concentric with the axis X. The
fixture 244 is also shown further configured with
respect to the axis X as follows. The lower fixture
reference surface 248 is configured with an annular
rim 252 having an annular inner wall 254. The rim 252
& wall 254 extend parallel to the wall 242,
overhanging the first reference surface 56. The
annular inner wall 254 is configured with respect to
the axis X so that with the lower fixture reference
surface 248 supported on the first (spaced) reference
surface 56 the inner wall 254 extends parallel to and
coaxial with the axis X, and surrounds the wall 252
and periphery 250. The inner wall 254 is configured
spaced from axis X to tightly receive the wall 242 and
the periphery 250 to center the fixture 244 on the
first (spaced) reference surface 56 and relative to
the axis X. [0060] With the fixture 244 centered on
the first (spaced) reference surface 56, and noting
that the projection 53P is configured coaxial with an
upper electrode axis Y, and with the upper fixture
reference surface 246 configured with a recess (or
opening) 244R extending into the fixture 244 coaxially
with respect to the axis X, FIG. 7B shows that the
fixture 244 is configured to center the upper
electrode 53 with respect to the lower electrode 54.
The recess244R is configured with a centering surface
244C coaxial with the inner wall 254 of the fixture
244. [0061] To mate the upper electrode 53 and the
fixture 244 for the alignment and centering, the upper
electrode 53 is moved (e.g., by hand) toward the lower
electrode 54 (shown as down in FIG. 7A). The upper
electrode 53 is gently placed on the fixture 244 (FIG.
7B). As the upper electrode 53 is lowered, the upper
electrode 53 is guided side-to-side (perpendicular to
the axis X) to insert the projection 53P into the
recess 244R (as allowed by the spaces 195H and 195V.
For clarity of illustration, the surface 244C is shown
in FIG. 7B slightly spaced from the wall 53W of the
projection 53P. The centering surface 244C, and the
recess 244R, are configured to snugly receive the
projection 53P and the wall 53W to center the
projection 53P with respect to the axis X (i.e., with
axis Y coaxial with axis X). As a result, the
projection 53P centers the upper electrode 53 with
respect to the axis X. During this lowering, the
initial values of the alignment spaces 195H and 195V
of each section 180 (FIGs. 5A & 5B) may be changed as
the upper electrode 53 becomes oriented relative to
the desired existing orientation of the lower
electrode 54. To complete the orientation, the upper
electrode 53 is fully placed on the fixture 244 so
that the third reference surface 6 1 rests on the
upper fixture reference surface 246. Upon completion
of the orienting of the upper 



electrode 53 relative to the desired existing
orientation of the lower electrode 54, different
values of the alignment spaces 195H and 195V of each
section 180 may exist as compared to the initial
values, and these different values result as the third
reference surface 6 1 becomes parallel to the lower
electrode (or first) reference surface 56, for
example, and as the projection 53P becomes centered
with respect to the axis X, all by the action of the
fixture 244. [0062] By the use of the insert 69 as
described above, it may be understood that the wafer
process chamber 50 is configured to exclude processing
of the central area (bracket 70E) of the wafer 58. The
central area 7OE generally has an area corresponding
to the area of the upper fixture reference surface
246. Each of the insert 69 and the wafer 58 has a
thickness in the direction of the axis X. With this in
mind, it may be understood that the fixture 244 is
configured so that the lower fixture reference surface
248 and the upper fixture reference surface 246 are
spaced by an alignment distance 270 (FIG. 7A). The
alignment distance 270 is not shown to scale in FIG.
7A, but is configured having a value equal to the sum
of the thicknesses of the wafer 58 and of the insert
69 and of the distance 84 (FIG. 2C) that definesthe
inactive zone 86 of the process chamber 50. Such
inactive etch zone 86 excludes the processing of the
central area 70 of the wafer. Such alignment distance
270 is provided so that with the upper electrode 53
resting on fixture 244 (as shown in FIG. 7B) during
the described alignment and centering, the fixture
spaces the third reference surface 6 1 from the first
reference surface 56 as those two surfaces will be
spaced in the operation of the plasma chamber 50 to
etch the edge environ 80 and to not etch the central
area 70 of the wafer 58. Thus, the alignment and
centering occurs with the same spacing of the upper
and lower electrodes 53 and 54 as is to be used in the
processing of the wafer 58. This reduces a likelihood
of non-uniformity of the spaces 84 & 102D1-D3 around
the axis X and fosters the desired uniformity
described above. For example, the uniform space around
the axis X maintains the inactive etch zone 86
inactive to protect the wafer devices from the plasma.
Also, the described centering of the upper electrode
53 with respect to the lower electrode 54 assures that
the radial extent of the annular etching zone 100 will
be uniform all of the way around the axis X. Thus,
equal etching of the undesired materials 78 will occur
on the edge environ 80 all around the axis X by the
permitted etching operation in the toroidal etching
region 100. 



[0063] The following operations may be performed to
maintain this established orientation with the upper
reference surface 6 1 parallel to the lower electrode
reference surface 56 and the upper electrode 53
centered with respect to the lower electrode 54 (i.e.,
aligned and centered with respect to the axis X). The
upper electrode 53 was described above as resting on
the fixture 244 (i.e., with the third reference
surface 6 1 resting on the upper fixture reference
surface 246 and the projection 53P snugly received in
the recess 244R). Recall that each section 180 of the
linkage 66 may have been moved during the orientation,
and the respective alignment spaces 195H and 195V of
each section 180 may have been changed as necessary to
allow the upper electrode 53 to become oriented
parallel and centered with respect to the lower
electrode 54. With the upper electrode 53 so resting,
and with the changed values of the spaces 195H and
195V, the linkage 66 is then adjusted as described
above so that each section 180 becomes configured in
the tightened configuration. This tightened
configuration secures the upper electrode 53 to the
drive 62 to maintain the established orientation (the
upper reference surface 6 1 parallel to the lower
electrode reference surface 56 and the upper electrode
53 centered with respect to the lower electrode 54).
The drive 62 may then be actuated to lift the upper
electrode 53 off the fixture 244 andback to the
position shown in FIG. 7A, for example. The fixture
244 may then be removed from the lower electrode 54
and the apparatus 100 may then be returned to the
exemplary configuration shown in and described above
with respect to FIG. 3 or another configuration shown
in the Related Application. As shown in FIG. 3, the
ring 110 is mounted against and held against the
electrode 53. The insert 69 is mounted on and secured
to the upper electrode 53 centered (by the projection
53P and the recess 69R). The centering is with respect
to the axis X. Upon securing the insert 69 to the
upper electrode 53, the ring 110 is held by the
shoulders 132 and 130 on the upper electrode 53. Also,
by the now-parallel lower electrode reference surface
56 and third reference surface 61, the insert surface
691 is parallel to surface 61, resulting in the
parallel and centered surfaces 56 and 60. The ring 120
and the wafer are placed on the electrode 54, and the
aligned and centered apparatus 100 is ready for use to
remove the material 78 from the edge environ 80 of the
wafer 58. [0064] In review, embodiments of the present
invention have been described in terms of the
apparatus 100 for orienting the upper electrode 53
relative to a desired existing orientation of the
lower electrode 54 in the wafer process chamber 50.
The electrodes 53 and 54 are 



configured with the respective reference surfaces 56
and 60, and the electrode 53 is also configured with
the third reference surface 61. Referring to FIG. 7A,
the fixture 244 may be described as being configured
with an upper nest 280 and a lower nest 282. The upper
nest 280 is configured from the upper fixture
reference surface 246 and the centering surface (or
upper wall) 244C. The lower nest 282 is configured
from the lower fixture reference surface 248 and the
inner (or lower) annular wall 254 of the annular rim
252. The lower fixture reference surface 248 is
parallel to the upper fixture reference surface 246.
The upper wall 244C is coaxial with and parallel to
the lower wall 254. Each of the upper nest 280 and
lower nest 282 is configured to receive at least a
portion of the respective upper electrode reference
surface 6 1 and lower electrode reference surface 56.
The portion of surface 6 1 is the projection 53P. The
at least a portion of surface 56 is the entire surface
56 between diametrically opposed parts of the annular
rim 252. The nests 280 and 282 orient the upper
electrode 53 relative to the desired existing
orientation of the lower electrode 54 by aligning the
lower fixture reference surface 248 and the upper
fixture reference surface 246 parallel to the lower
electrode reference surface 60 and by centering the
upper electrode 53 relative to the lower electrode
54.[0065] Embodiments of the present invention may
include the apparatus 100 configured with the base 52
having a bottom section 290 (FIG. 1) to support the
lower electrode 54 with the lower electrode reference
surface 56 in the existing orientation as desired for
etching the edge environ 80. The base 52 is further
configured with a frame 292 that supports the drive
62. The linkage 66 may be referred to as an adapter in
that the linkage 66 is adjustable as described above.
Via the linkage 66, the adapter is between the frame
292 and the upper electrode 53. The adapter (linkage
66) is adjustable between the described loose
configuration and the tight configuration so that in
the loose configuration the adapter defines the
variable alignment spaces 195H and 195V between the
adapter 66 and the frame 292 (supporting the drive
62). The initial values of the alignment surfaces 195H
and 195V may be changed during the orientation to
allow the upper electrode 53 to assume the aligned
parallel and centered relationship with respect to the
lower electrode 54. As oriented, the alignment spaces
195H and 195V have changed values as determined by the
upper electrode 53 oriented by the nests 280 and 282
relative to the desired existing orientation of the
lower electrode 54. The upper fixture reference
surface 6 1 of the upper electrode 53 is thus in an 



aligned parallel and centered relationship with the
lower electrode reference surface 56 so that the
insert (second) reference surface 60 is in the same
aligned parallel and centered relationship upon
assembly of the insert 69 with the upper electrode 53.
[0066] In further review, in the tight configuration
the adapter 66 is secured to the frame 292 (via the
drive 62) to eliminate the variable alignment spaces
195V of each of the sections 180 and to hold each of
the alignment spaces 195H tight once the upper
electrode 53 is in the centered orientation, so that
the upper electrode 53 is mounted to the frame 292
(via the drive 62) with the upper electrode 53
remaining in the aligned parallel and centered
orientation with respect to the desired existing
orientation of the lower electrode 54 in the wafer
process chamber 50. [0067] It may be understood that
the centering of the upper electrode 53 relative to
the lower electrode 54 is relative to the central axis
X of the lower electrode 54. The adapter 66 is
configured with the plurality of connectors that are
in the form of the sections 180. The sections 180 are
uniformly spaced around the axis X. Each of the
connectors (sections 180) is configured to be
adjustable between (a) the loose configuration
relative to a portion of the frame 292 (i.e., adjacent
to the respective section 180) and (b) the tight
configuration (shown in FIG. 5B) relative to the
respective portion of the frame 292. In that manner
via the tightconfiguration each connector section 180
is secured to the respective portion of the frame 292
and the connectors collectively mount the upper
electrode 53 to the frame 292 with the upper electrode
53 remaining in the aligned parallel and centered
orientation with respect to the desired existing
orientation of the lower electrode 54 in the wafer
process chamber 50. [0068] With the uniform spacing of
the connectors (sections 180) around the axis X, the
alignment spaces 195H and 195V (e.g., between one of
the portions of the frame 292 and one of the
respective connectors, or sections, 180) may have
values different from the values of the alignment
spaces 195H and 195V between another portion of the
frame 292 and another one of the respective connectors
180. Each of the connectors 180 is configured to be
adjustable in the direction of the axis X by varying
amounts. In this manner, upon orientation of the upper
electrode 53, even though the alignment space 195V
between one of the portions of the frame 292 and the
one of the respective connectors 180 has a value
different from the alignment space 195V between
another portion of the frame 292 and another one of
the respective connectors 180, the upper electrode 53
may be secured to each portion of the frame 



292 that corresponds to the respective connector 180.
The same applies to the various alignment spaces 195H.
The securing of the lock members 194 of the sections
180 in the tightened configuration mounts the upper
electrode 53 to the portions of the frame 292 with the
upper electrode 53 remaining in the aligned parallel
and centered orientation with respect to the desired
existing orientation of the lower electrode 53 in the
wafer process chamber 50. [0069] As described above,
the adapter (section 180) includes the lock member 194
configured to be selectably secured by the bolt 196 to
(and touching) the portion of the frame 292, both
vertically and horizontally tight. Alternatively, the
lock member 194 may be separated by the alignment
space 195V from the portion of the frame 292 and may
be separated by the alignment space 195H of the slot
195S from the bolt 196. The adapter (linkage 66)
includes an adjustment mechanism (e.g., in the form of
the screw 190 mounted on the arm 182 of the upper
electrode 53 and connected to the plate 194) to define
the value (e.g., the initial value) of the alignment
space 195V. The adjustment mechanism also includes the
slot 195S to define the initial value of the alignment
space 195H. In this manner, during orienting by the
nests 280 and 282 the upper electrode 53 is enabled to
modify the initial values of the alignment spaces 195H
and 195V according to the desired existing orientation
of the lower electrode 54. The adjustment mechanism
(including the screw 190) is further configured to
move the spaced lock member 194 vertically into
contact with the portion of theframe 292, and the slot
195S is configured to allow the head of the lock screw
196 to urge the lock member 194 against the drive 62
to secure the lock member 194 to the portion of the
frame 292 to hold the upper electrode 53 secured to
the frame 292 as oriented by the nests 280 and 282.
[0070] Embodiments of the present invention may also
include the apparatus 100 configured with the drive 62
secured to the frame 292 and configured to move the
adapter 66 to move the upper electrode 53 relative to
the lower electrode 54 as described. For each section
180, the plate 194 is configured to be selectably
secured by the screw 196 to the respective portion of
the frame 292 to define the tight configuration or to
be separated by the variable alignment spaces 195H and
195V from the respective portion of the frame 292 to
define the loose configuration. These two alignment
spaces 195H and 195V of one section 180 may be
referred to as a pair of spaces 195H and 195V. For
such pair of spaces, the adjustment mechanism (in the
form of the section 180 mounted on the upper electrode
53 and connected 



to the respective plate 194) defines the initial
values of the variable alignment space 195V, in which
a space 195V is between each of the plates 194 and the
portion of the frame 292 in the loose configuration.
Such adjustment mechanism further in the form of the
section 180 mounted on the upper electrode 53 and
connected to the respective plate 194 further defines
the initial value of the variable alignment spaces
195H, in which the space 195H is between the slot 195S
and the screw 196 is attached to the respective
portion of the frame 292 in the loose configuration.
The initial values of the variable alignment spaces
195H and 195V are sufficient to allow the upper
electrode 53 to assume the aligned parallel and
centered relationship with the lower electrode 54 by
varying the initial values of the variable alignment
spaces 195H and 195V according to (as required by) the
aligned parallel and centered relationship of the
upper electrode 53 relative to the desired existing
orientation of the lower electrode 54. [0071] In
addition, the apparatus 100 may be described as
establishing positional relationships in the process
chamber 50 for protecting the exclusion area within
the edge environ 80 of the wafer 58. Embodiments of
the present invention may include the apparatus 100
configured with the lower electrode 54. The lower
electrode 54 may be configured with the first
electrode reference surface 56 to support the wafer 58
to be processed on the edge environ 80. The base 52 is
configured with the frame 292, the base being
configured to mount the lower electrode 54 with the
first electrode reference surface 56 in a
desiredorientation for processing the edge environ 80
and not processing the central area 70 of the wafer
58. The process exclusion insert 69 is configured with
the respective parallel first and second insert
surfaces 691 and 60 for protecting the exclusion area
(central area 70) from processing. The upper electrode
53 is configured with the third electrode reference
surface 6 1 to removably mount the insert 69 with the
first insert surface 691 against the third electrode
reference surface 6 1 and the insert surface 691
parallel to the electrode reference surface 61. The
alignment fixture 244 is configured for use with the
upper electrode 53 and lower electrode 54 instead of
the insert 69. The fixture 244 is configured with the
upper fixture reference surface 246 and the lower
fixture reference surface 248 parallel to the upper
fixture reference surface. The fixture 244 is
configured so that the lower fixture reference surface
248 mates with the first electrode reference surface
56 to support the fixture 244 on the lower electrode
54 with the lower fixture reference surface 248 and
the upper fixture reference 



surface 246 in the desired orientation parallel to the
first electrode reference surface 56. The fixture 244
is configured so that the upper fixture reference
surface 246 mates with the third electrode reference
surface 6 1 to removably support the upper electrode
53 on the fixture 244 with the upper (third electrode)
reference surface 6 1 in the desired orientation
parallel to upper fixture reference surface 246.
[0072] The adapter in the form of the linkage 66
between the frame 292 and the upper electrode 53 is
adjustable between the loose configuration and the
tight configuration described above. In the loose
configuration the adapter 66 defines the variable
alignment spaces 195H and 195V between the adapter 66
and the frame 292. The initial values of the variable
alignment spaces 195H and 195V allow the upper
electrode 53 supported on the fixture 244 to be in the
desired orientation. In the tight configuration the
adapter 66 secures the upper electrode 53 fixed to the
frame 292 with the upper electrode 53 in the desired
orientation to permit removal of the fixture 244 and
mounting of the ring 110 and insert 69 on the upper
electrode 53 while the upper electrode remains in the
desired orientation to protect the central area 70 of
the wafer 58 from processing and to remove the
undesired materials 78 from the edge environ 80.
[0073] The wafer 58 is configured with the wafer
thickness as viewed in FIG. 2C in the direction of the
axis X. The insert 69 is also configured with an
insert thickness (i.e., the alignment thickness 270),
so that with the upper electrode 53 above the lower
electrode 54 in the same vertical position as the
upper electrode 53 was positioned when resting on the
fixture244, the insert 69 defines the inactive process
zone 86 between the wafer 58 and the insert 69 (i.e.,
between the surface 82 and the surface 60). The
inactive process zone 86 has the thickness of the
space 84. The drive 62 is secured to the frame 292 and
is configured to move the adapter 66 to move the upper
electrode 53 relative to the lower electrode 54. The
fixture 244 is configured so that the lower fixture
reference surface 248 and the upper fixture reference
surface 246 are spaced by the alignment thickness 270
having a value equal to the sum of the wafer thickness
and the insert thickness and the thickness of the
inactive zone 84 so that the desired orientation of
the upper electrode 53 is provided with the upper
electrode 53 at a first location relative the lower
electrode 54 (i.e., electrode 53 resting on fixture
244 The first location corresponds to the location of
the upper electrode 54 with the insert 69 mounted to
define the inactive process zone 86 having the
thickness 84 (FIG. 2C). 



[0074] It may be understood that the lower electrode
reference surface 56 is configured coaxial with the
axis X that may also be referred to as an electrode
axis X. The lower electrode reference surface 56 and
the fixture 244 are configured to center the fixture
244 with respect to the axis X, as described with
respect to the wall 254 and the shoulder 240. The
fixture 244 and electrode reference surface 6 1 are
configured to center the upper electrode 53 with
respect to the axis X as described with respect to the
projection 53P and the centering surface 244C. [0075]
It may be understood that embodiments of the present
invention may include a method of orienting the upper
electrode 53 relative to the lower electrode 54, as
defined by a flow chart 300 shown in FIG. 8. The lower
electrode 54 has a desired existing orientation in the
process chamber 50, e.g., on the base 52. The
orienting is to define the active process (or etching)
zone 102 and the inactive process zone 86 in the
process chamber 50 for processing the wafer 58. The
method may move from start to an operation 302 of
configuring each electrode 53 and 54 with a reference
surface. A lower electrode reference surface 56 may be
in the desired existing orientation and the upper
electrode reference surface 6 1 is to be oriented
parallel to the lower electrode reference surface 56.
The method may move to an operation 304 of temporarily
holding the upper electrode reference surface 6 1
oriented parallel to the lower electrode reference
surface 56. Such holding may be by the fixture 244 as
described above. The method may move to an operation
306 of securing the upper electrode 53 to a drive
(e.g., 62) to mount and fix the upper electrode
reference surface 6 1parallel to the lower electrode
reference surface 56. Such securing may be by the
adapter 66 and the bolts 196 of the plates 194, for
example, and the method may be done. [0076] Other
aspects of the method may include the holding
operation 304 effective to space the upper electrode
reference surface 6 1 from the lower electrode
reference surface 56 by a fixture thickness. The
fixture thickness may be equal to the sum of the
thickness of the wafer and the thickness 84 of the
inactive process zone 86 and a thickness of the
process exclusion insert 69 secured to the upper
electrode reference surface 61. This holding operation
304 may be understood by reference to the fixture 244.
The fixture is configured so that the lower fixture
reference surface 248 and the upper fixture reference
surface 246 are spaced by the alignment distance 270
having the value equal to the sum of the thicknesses
of the wafer 58 and of the insert 69 and of the
distance 84 (FIG. 2C) that defines the inactive
portion of the 



process chamber 50 (i.e., that defines the inactive
etch zone 86) that excludes the processing of the
central area 70 of the wafer. Such alignment distance
270 is provided so that when the fixture 244 is
resting on surface 56 as shown in FIG. 7B during the
described alignment and centering, the fixture 244
spaces the third reference surface 61 from the first
reference surface 56 by an amount that is the same as
those two surfaces 56 & 6 1 will be spaced in the
operation of the plasma chamber 50 for the removing of
the materials 78 from the edge environ 80. The result
is that the apparatus of FIG. 2C may uniformly etch
the edge environ 80 all around the axis X, and not
etch the central area 70 of the wafer 58 anywhere
around the axis X. Thus, the alignment and centering
by the fixture 244 occurs with the same spacing of the
upper and lower electrodes 53 and 54 as is to be used
in the processing of the wafer 58, with the benefit
described above. [0077] It may be understood that the
method may further include operations of attaching the
process exclusion insert 69 to the upper electrode 53
after removal of the fixture 244 from the lower
electrode 54. Also, an operation may mount the wafer
58 on the lower electrode reference surface 56. The
drive 62 may be operated to move the upper electrode
53 toward the lower electrode 54 to space the process
exclusion insert 69 (surface 60) from the surface 82
of the wafer 58 by the thickness 84 of the inactive
process zone 86. As described above, by the use of the
fixture 244, the thickness of the inactive process
zone 86 may be uniform across the wafer 58 and between
the wafer 58 and the process exclusion insert 69, and
all around the axis X.[0078] Embodiments of the method
may include the holding operation 304 including an
operation of placing the alignment fixture 244 on the
lower electrode reference surface 56. The upper
electrode 53 may be moved onto the alignment fixture
244 while allowing the upper electrode 53 to freely
move relative to the drive 62 and the frame 292 (as
when the linkage 66 is in the loose configuration).
The various alignment spaces 195H and 195V allow such
free movement of the upper electrode 53. The upper
electrode 53 may thus become oriented so that the
upper electrode reference surface 6 1 is oriented
parallel to the lower electrode reference surface 56
and centered with respect to the axis X, without
interference from the drive 62 or the frame. [0079] In
view of the above description, apparatus and methods
are provided for rapidly orienting the upper electrode
53 with the lower electrode 54 that has been placed in
a desired 



orientation. The orienting allows removal of the
undesired materials uniformly from the edge environ 80
in a manner that removes the undesired materials 78
from only the edge environ 80 and does not damage the
central area 70. The described orientation meets the
above need to assure that the etching apparatus is
accurately aligned before use, so that in use the
apparatus (with the rings 110 & 120, for example)
results in accurate (e.g., uniform) removal of the
undesired materials 78 from the entire edge environ
80, without removing materials from or otherwise
damaging the central area 68. [0080] The embodiments
of the present invention also fill the above-described
needs by being configured for uniform removal of the
undesired materials 78 from the entire edge environ 80
(i.e., around the annular edge area of the upper wafer
surface 82 that surrounds the central area 70, and
around the edge 90 of the wafer, and under the edge
area along the bottom surface 92 near the edge 90 of
the wafer 58). Such uniform removal is without
removing materials from or otherwise damaging the
central area 70. The operation of the linkage sections
180 so that there is no change in the established
parallel and centered positional relationship of the
surfaces 56 and 60, and the operation of the many
sections 180 that cooperate to secure the top
electrode 53 to the base 52 while maintaining that
established parallel and centered positional
relationship of the surfaces 56 and 60, contribute to
filling these needs. For example, this is by
establishing and maintaining the close proximity of
the surfaces 56 and 60 uniformly all around the axis
X, so that there is the axially-thin space 84 that
defines the chamber cavity 77 as being configured with
the inactive etching zone 86uniformly around the axis
X between the central area 70 of the wafer and the
center area 68 of the top electrode 53 [0081] Although
the foregoing invention has been described in some
detail for purposes of clarity of understanding, it
will be apparent that certain changes and
modifications may be practiced within the scope of the
appended claims. Accordingly, the present embodiments
are to be considered as illustrative and not
restrictive, and the invention is not to be limited to
the details given herein, but may be modified within
the scope and equivalents of the appended claims. What
is claimed is:1. Apparatus for aligning first and
second spaced reference surfaces in a wafer process
chamber, the apparatus comprising: a fixture
configured with an upper fixture reference surface and
a lower fixture 



reference surface parallel to the upper fixture
reference surface, the lower fixture reference surface
being configured to be supported on the first spaced
reference surface to orient the lower fixture
reference surface and the upper fixture reference
surface parallel to the first spaced reference
surface, the upper fixture reference surface being
configured to support the second spaced reference
surface to orient the second spaced reference surface
parallel to the upper fixture reference surface and
parallel to the first spaced reference surface. 2.
Apparatus as recited in claim 1, wherein the first
spaced reference surface is configured with a
periphery spaced from and coaxial with a longitudinal
axis, wherein: the fixture is further configured with
respect to the longitudinal axis; and the lower
fixture reference surface is configured with a rim
having an inner wall, the inner wall is configured so
that with the lower fixture reference surface
supported on the first spaced reference surface the
inner wall extends parallel to and coaxial with the
axis, and the inner wall is configured spaced from the
axis to tightly receive the periphery to center the
fixture on the first spaced reference surface and
relative to the axis. 3. Apparatus as recited in claim
2, wherein the second spaced reference surface is
configured with a projection coaxial with an upper
electrode axis, and wherein: the upper fixture
reference surface is configured with an opening
extending into the fixture coaxially with respect to
the longitudinal axis, the opening having a centering
surface coaxial with the inner wall and configured to
receive the projection to center the projection and
the electrode axis with respect to the longitudinal
axis. 4. Apparatus as recited in claim 1, wherein the
wafer process chamber is configured with an insert to
exclude processing of a center of the wafer, the
center has an area corresponding to the area of the
upper fixture reference surface, and each of the
insert and the wafer has a thickness; and wherein: the
fixture is configured so that the lower fixture
reference surface and theupper fixture reference
surface are spaced by an alignment distance having a
value equal to the sum of the thicknesses of the wafer
and of the insert and of a distance defining an
inactive portion of the process chamber that excludes
the processing of the center of the wafer. 5.
Apparatus for orienting an upper electrode relative to
a desired existing orientation of a lower electrode in
a wafer process chamber, each electrode being
configured with a reference surface, the apparatus
comprising: 



a fixture configured with an upper nest and a lower
nest, the upper nest being configured with an upper
fixture reference surface and an upper wall, the lower
nest being configured with a lower fixture reference
surface and a lower wall, the lower fixture reference
surface being parallel to the upper fixture reference
surface, the upper wall being coaxial with and
parallel to the lower wall, each of the upper nest and
lower nest being configured to receive at least a
portion of the respective upper and lower electrode
reference surface, the nests orienting the upper
electrode relative to the desired existing orientation
of the lower electrode by aligning the lower fixture
reference surface and the upper fixture reference
surface parallel to the lower electrode reference
surface and by centering the upper electrode relative
to the lower electrode. 6. Apparatus as recited in
claim 5, further comprising: a base configured with a
bottom section to support the lower electrode with the
lower electrode reference surface in the existing
orientation, the base being further configured with a
frame; and an adapter between the frame and the upper
electrode, the adapter being adjustable between a
loose configuration and a tight configuration, in the
loose configuration the adapter defining variable
alignment spaces between the adapter and the frame to
allow the upper electrode to become oriented in an
aligned parallel and centered relationship with
respect to the lower electrode in the desired existing
orientation, the alignment spaces having values
determined by the upper electrode in the oriented
relationship. 7. Apparatus in claim 6, wherein in the
tight configuration the adapter is secured to the
frame to mount the upper electrode fixed to the frame
with the upper electrode remaining in the oriented
relationship.8. Apparatus as recited in claim 7,
wherein the centering of the upper electrode relative
to the lower electrode is relative to a central axis
of the lower electrode, and wherein: the adapter is
configured with a plurality of connectors, the
connectors are uniformly spaced around the axis, and
each of the connectors is configured to be adjustable
between the loose configuration relative to a portion
of the frame and the tight configuration relative to
the respective portion of the frame. 9. Apparatus as
recited in claim 8, wherein in the tight configuration
each connector is secured to the respective portion of
the frame and the connectors collectively mount the
upper 



electrode fixed to the frame with the upper electrode
remaining in the oriented relationship with respect to
the desired existing orientation of the lower
electrode in the wafer process chamber. 10. Apparatus
as recited in claim 8, wherein the uniform spacing of
the connectors around the axis allows the alignment
space between one of the portions of the frame and one
of the respective connectors to have a value different
from another alignment space between another portion
of the frame and another one of the respective
connectors. 11. Apparatus as recited in claim 10,
wherein each of the connectors is configured to be
adjustable by varying amounts to mount the upper
electrode fixed to the frame even though the alignment
space between one of the portions of the frame and the
one of the respective connectors has a value different
from the alignment space between another portion of
the frame and another one of the respective
connectors, wherein the mounting of the upper
electrode fixed to the frame is with the upper
electrode remaining in the oriented relationship with
respect to the desired existing orientation of the
lower electrode in the wafer process chamber. 12.
Apparatus as recited in claim 6, wherein: the adapter
comprises a plate configured to be selectably fixed to
the frame or separated by one of the alignment spaces
from the frame; the adapter further comprises an
adjustment mechanism mounted on the upperelectrode and
connected to the plate to move the plate and define an
initial value of the one alignment space so that the
upper electrode as oriented by the nests is positioned
to modify the initial value of the alignment space
according to the desired existing orientation of the
lower electrode; and the adjustment mechanism is
further configured to move the spaced plate into
contact with the frame to enable the plate to be fixed
to the frame to hold the upper electrode as oriented
by the nests. 13. Apparatus as recited in claim 6,
wherein: the apparatus further comprises a drive
secured to the frame and configured to move the
adapter to move the upper electrode relative to the
lower electrode; the adapter further comprises a plate
configured to be selectably secured to the drive to
define the tight configuration or loosely spaced by a
pair of variable alignment spaces 



with respect to the drive to define the loose
configuration; the adapter further comprises an
adjustment mechanism mounted on the upper electrode
and connected to the plate to define initial values of
the pair of variable alignment spaces in the loose
configuration of the adapter; and the adjustment
mechanism is configured so that the initial values of
the variable alignment spaces are sufficient to allow
the upper electrode to assume the aligned parallel and
centered relationship with respect to the lower
electrode by varying the initial values according to
the desired existing orientation of the lower
electrode. 14. Apparatus for establishing positional
relationships in a process chamber for protecting an
exclusion area within an edge environ of a wafer, the
apparatus comprising: a lower electrode configured
with a first electrode reference surface to support a
wafer to be processed on the edge environ; a base
configured with a frame, the base being configured to
mount the lower electrode with the first electrode
reference surface in a desired orientation for
processing the edge environ and not the exclusion area
of the wafer; a process exclusion insert configured
with parallel first and second insert surfaces for
protecting the exclusion area from processing;an upper
electrode configured with a second electrode reference
surface to removably mount the insert with the first
insert surface against the second electrode reference
surface and the second insert surface parallel to the
second electrode reference surface; an alignment
fixture configured for use with the upper electrode
and the lower electrode instead of the insert, the
fixture being configured with an upper fixture
reference surface and a lower fixture reference
surface parallel to the upper fixture reference
surface, the fixture being configured so that the
lower fixture reference surface mates with the first
electrode reference surface to support the fixture on
the lower electrode with the lower fixture reference
surface and the upper fixture reference surface in the
desired orientation, the fixture being configured so
that the upper fixture reference surface mates with
the second electrode reference surface to removably
support the upper electrode on the fixture with the
upper electrode reference surface in the desired
orientation parallel to the first electrode reference
surface; and an adapter between the frame and the
upper electrode, the adapter being 



adjustable between a loose configuration and a tight
configuration, in the loose configuration the adapter
defining variable alignment spaces between the adapter
and the frame to allow the upper electrode supported
on the fixture be in the desired orientation, in the
tight configuration the adapter securing the upper
electrode to the frame with the upper electrode in the
desired orientation to permit removal of the fixture
and mounting of the insert on the upper electrode
while the upper electrode remains in the desired
orientation to protect the exclusion area from
processing. 15. Apparatus as recited in claim 14,
wherein the wafer is configured with a wafer
thickness, and wherein: the insert is configured with
an insert thickness for defining an inactive process
zone between the wafer and the insert, the inactive
process zone having an inactive zone thickness; the
apparatus further comprises a drive secured to the
frame and configured to move the adapter to move the
upper electrode relative to the lower electrode; and
the fixture is configured so that the lower fixture
reference surface and the upper fixture reference
surface are spaced by an alignment distance having a
value equal to the sum of the wafer thickness and the
insert thickness and the thickness of the inactive
zone so thatthe desired orientation of the upper
electrode is provided with the upper electrode at a
first location relative the lower electrode, the first
location corresponding to the location of the upper
electrode with the insert mounted for defining the
inactive process zone having the inactive zone
thickness. 16. Apparatus as recited in claim 14,
wherein: the first electrode reference surface is
configured coaxial with an electrode axis; the first
electrode reference surface and the fixture are
configured to center the fixture with respect to the
axis; and the fixture and the second electrode
reference surface are configured to center the upper
electrode with respect to the axis. 17. A method of
orienting an upper electrode relative to a lower
electrode having a desired existing orientation in a
process chamber to define active and inactive process
zones in the process chamber for processing a wafer,
the method comprising the operations of: configuring
each electrode with a reference surface, a lower
electrode reference 



surface being in the desired existing orientation and
an upper electrode reference surface to be oriented
parallel to the lower electrode reference surface;
temporarily holding the upper electrode reference
surface oriented parallel to the lower electrode
reference surface; and securing the upper electrode to
a drive to mount the upper electrode reference surface
parallel to the lower electrode reference surface. 18.
A method as recited in claim 17, wherein the holding
operation spaces the upper electrode reference surface
from the lower electrode reference surface by a
fixture thickness, the fixture thickness being equal
to the sum of a thickness of the wafer and a thickness
of the inactive process zone and a thickness of a
process exclusion insert to be secured to the upper
electrode reference surface for processing the wafer.
19. A method as recited in claim 18, the method
further comprising the operations of: attaching the
process exclusion insert to the upper electrode;
mounting the wafer on the lower electrode reference
surface; andoperating the drive to move the upper
electrode toward the lower electrode to space the
process exclusion insert from the wafer by the
thickness of the inactive process zone, the thickness
of the inactive process zone being uniform across the
wafer and between the wafer and the process exclusion
insert. 20. A method as recited in claim 17, wherein
the holding operation comprises the operations of:
placing an alignment fixture on the lower electrode
reference surface; and moving the upper electrode onto
the alignment fixture while allowing the upper
electrode to freely move relative to the drive and
become oriented so that the upper electrode reference
surface becomes oriented parallel to the lower
electrode reference surface without interference from
the drive. 




