wo 20097100286 A2 I 1 0F0 OO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

ot VAP,
(19) World Intellectual Property Organization /g [} 1M1 NI0PO0 1.0 0 O 0 O A
ernational Bureau V,& ‘ ) |
. . . ME' (10) International Publication Number
(43) International Publication Date \,!:,: #
13 August 2009 (13.08.2009) WO 2009/100286 A2
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
F16H 25/20 (2006.01) HOIL 21/30 (2006.01) kind of national protection available): AE, AG, AL, AM,
(21) International Application Number: ég’ éﬁ’ ég’ éé’ gg’ gg’ gg’ gg > ]])31}({, 3\1\}[]’ gg’ gé’
PCT/US2009/033316 EC. EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN.
(22) International Filing Date: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
6 February 2009 (06.02.2009) EZG II\I/IAKLISH\?I?\/I\I{/RI\/I[“)S( IIC/EY LI\I/J[ZL?\{IAMSGMI\]I)I 1\1\/#(1%
(25) Filing Language: English NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
(26) Publication Language: English SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,

UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:

61/027.405 8 February 2008 (08.02.2008) ys (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,

(71) Applicant (for all designated States except US): LAM GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
RESEARCH CORPORATION [US/US]; 4650 Cushing ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Parkway, Fremont, California 94538 (US). TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

(72) Inventor; and
(75) Inventor/Applicant (for US only): TAPPAN, James E.
[US/US]; 4650 Cushing Parkway, Fremont, CA 94538

(US).
(74) Agent: NGUYEN, Joseph A.; P.O. Box 700640, San [ublished:
Jose, CA 95170 (US). —  without international search report and to be republished

upon receipt of that report (Rule 48.2(g))

(54) Title: A FLOATING COLLAR CLAMPING DEVICE FOR AUTO-ALIGNING NUT AND SCREW IN LINEAR MOTION
LEADSCREW AND NUT ASSEMBLY

(57) Abstract: An auto-aligning linear mo-
tion apparatus is provided. The apparatus in-
cludes a leadscrew. The apparatus also in-
cludes a nut arrangement configured to sur-
round the leadscrew, wherein the nut ar-
rangement includes at least a nut, a nut
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A FLOATING COLLAR CLAMPING DEVICE FOR AUTO-ALIGNING NUT
AND SCREW IN LINEAR MOTION LEADSCREW AND NUT ASSEMBLY
BACKGROUND OF THE INVENTHON
[0001] Advances in plasma processing have provided for growth m the
semiconductor industry. During substrate processing, conditions of the chamber may have to
be closely manipulated to create a processing environment that produces semiconductor
devices. In a precision linear motion processing system, manipulation may occur by altering
the configuration of the processing chamber.
{6002} Consider the situation wherein, for example, a substrate is being processed n a
processing chamber of a precision linear motion processing system. The substrate is
positioned on top of a lower electrode (e.g., electrostatic chuck). Depending upon the recipe,
the lower electrode may be moved vertically, thereby adjusting the substrate i relation to the
upper electrode, which is usually positioned above the lower electrode.
{0003 To facilitate the vertical adjustment of the lower electrode, a linear motion
apparatus may be attached 1o the lower electrode. The linear motion apparatus may include a
leadscrew. To enable the leadserew to rotate, a motor may be attached to the leadscrew via a
shafi. The motorized leadscrew arrangement may be attached to the external wall of the
processing chamber via a pair of clamps, which may be fastened to the wall of the processing
chamber via a pair of screws.
[0004] The Hnear motion apparatus may also include a nut arrangement. The nut
arrangement may inchude a threaded nut, which may surround the feadscrew to create a
concentric relationship between the leadscrew and the threaded nut. The nut arrangerment
may be attached 10 a support plate, which is fastened to the threaded nut via a nut bracket.
Accordingly, as the leadscrew rotates, the nut arrangement is moved i a vertical direction,
thereby causing the support plate to move i the same direction. Since the support plate is
attached to the lower electrode, the lower electrode is adjusted by manipulating the linear
motion apparatus. In other words, the miotorized leadscrew causes the nut arrangement to
move in a vertical divection, thereby translating into a vertical adjustment of the lower
electrode.
{0005] To maximize the life of the linear motion apparatus, the concentricity between
the leadscrew and the threaded nut may have to be maintained. However, maistaining
congcentricity may be a challenge, especially if the linear motion apparatus mav have been

tmproperly assembled. In an example, during assembly of the precision hnear motion
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processing system, the leadscrew may have been posttioned in a manner shightly out of
concentricity.  Even if the linear motion apparatas has been assembled properly, leadscrew
runout may occur. As discussed herein, leadscrew runout refers to a leadscrew that is not
straight due to a manufactare defect, or normal manufacturing tolerances. Regardless if the
linear motion apparatus has been improperly assembled or the leadscrew may have runout,
the rotation of the leadscrew may cause the threaded nut to apply load to one side of the
leadscrew, thereby causing excessive friction andfor prematare wearing of the leadscrew
addfor the threaded nat.

[0006] To address the misalignment, one prior art solution includes employing a set
of clearance slots to accommodate the fasteners that may be utitized to mournt etther hardware
{e.g., leadscrew or threaded put). In an example, a clamp may mount the leadscrew to the
wall of the processing chamber. The clamp may be fastened to the wall of the processing
chamber via a pair of screws, which may be sserted into a pair of clearance slots located on
the clamp. Each clearance slot may have an oblong configuration, thereby enabling an
assembler to align the leadscrew in an X direction. However, by using clearance slot 1o
perform alignment, the simple assembly process becomes a time-consuming and more
complicated assembly procedure. As a result, a highlv-skilled assembler 1s required to
perform the more complicated assembly procedure. In addition, unwanted side loading (ie.,
grinding against the side of the leadscrew) mayv still occur since the cleavance slots do not
address leadscrew runouat.

[0007] Another prior art solution includes employing a floating nut, which is g
threaded nut with a clearance gap at its mounting holes. In an example, a linear motion
apparatis may inchude a leadscrew surrounded by a threaded nut mounted with holes with
clearance gap. In other words, a gap may exist between the mounting screws and the
mounting holes of the threaded nut. Accordingly, with a gap, nusalignment due o improper
assembly and/or leadscrew runout may be accommaodated, thereby reducing unwanted side
loading. However, the floating nut arrangement may cause the threaded nut to shiftina
clockwise andfor counterclockwise direction. As a result, the shifting of the threaded nut
may cause loss of positional accaracy that may transiate 1o mability to accorately manipulate
the configuration of the processing chamber in order to etch a substrate.

[0008] As can be appreciated from the foregoing, prematore wearing due to snwanted
side foading may require that at least part of the lincar motion apparatus, such as the
leadscrew and the threaded nut, be replaced. While the worn parts ave being replaced, the
processing tool s essentially unavailable for processing substrate. Depending upon the time

3



WO 2009/100286 PCT/US2009/033316

pertod required fo replace the worn parts (which may include shutting down the processing
tool, ordering the required parts, disassembling the linear motion apparatus, reassembling the
linear motion apparatus with the new parts, recalibrating the processing tool, and the like),

the economic loss that a company may suffer due to prematare wearing can become quite

significant.
SUMMARY OF INVENTION
j0009] The invention relates, in an embodiment, an anto-aligning linear motion

apparatus. The apparatus inclodes a leadscrew. The apparatus also includes a nut
arrangement configured to surround the leadscrew, wherein the nut arrangement includes at
least a nut, 3 nut bracket, and a floating collar. A shoulder screw is inserted through a nut
bracket slot of the nut bracket and a nut slot of the nut to rest at least partially within the
floating collar. One dimension of the nut bracket slot is larger than a dimension through a
cross~-section area of the shoulder screw to enable the shoulder screw to move within the nut
bracket slot to adjust the sut arrangement as the leadscrew is rotated to maintain a concentric
relationship between the nut arrangement and the leadscrew,
0010} The above summary relates to only one of the many embodiments of the
tvention disclosed herein and is not intended to humnit the scope of the mvention, which is set
forth in the claims herem. These and other features of the present mvention will be described
in more detai] below 1 the detailed description of the nvention and 1 conjunction with the
following figures.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0} The present invention 18 iHlustrated by way of example, and not by way of
limutation, in the figures of the accompanving drawings and m which like reference numerals
refer to sinular elements and m which:
[0012] Fig. 1 shows, 1o an embodiment of the invention, an exploded-view of an auto-
ahigning linear motion apparatus,
[0013] Fig. 2 shows, in an embodiment of the invention, a cut-out view of an auto-
aligning hincar motion apparatus with g pair of inserted shoulder screws.
j0014] Fig. 3 shows, m an embodiment of the invention, a cut-out view of an auto-
ahigning linear motion apparatus with a pair of raised bosses.
{001 5] Fig. 4 shows, in an embodiment of the invention, an exploded-view of an auto-

atigning linear motion apparatus {another view of Fig. 1}
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[0016] Fig. 5 shows, in an embodiment of the invention, a cut~out view of an auto-
aligning hnear motion apparatas with a pair of inserted shoulder screws (another view of Fig.
2}
[0017] Fig. 6 shows, 10 an embodiment of the invention, a cut-out view of an auto-
aligning linear motion apparatus with a pair of raised bosses (another view of Fig. 3).
DETAILED DESCRIPTION OF EMBODIMENTS
[6018] The present invention will now be described i detail with reference to a few
embodiments thereof as tlustrated in the accompanying drawings. In the following
description, numerous spectiic details are set forth i order to provide a thorough
understanding of the present tnvention. It will be apparent, however, to one skilled tn the art,
that the present invention may be practiced without some or all of these specific details. In
other instances, well known process steps and/or structures have not been described in detail
in order t© not vanecessarily obscwre the present invention,
[6019] Various embodiments are described hereinbelow, including methods and
techniques. It should be kept i nund that the invention might alse cover articles of
manufacture that includes a computer readable medium on which computer-readable
instructions for carryving out embodiments of the inventive technique are stored. The
computer readable medium may nclude, for example, semiconductor, magnetic, opto-
magnetic, optical, or other forms of computer readable medivm for storing computer readable
code. Further, the mvention may also cover apparatuses for practicing embodiments of the
tnvertion. Such apparatus may include circuits, dedicated and/or programmable, to carvy out
tasks pertaming to embodiments of the invention. Examples of such apparatus mclude a
general-purpose computer and/or a dedicated computing device when appropriately
programmed and may include a combination of a computer/computing device and
dedicated /programmable circuits adapted for the various tasks pertaining to embodiments of
the invention,
{00204 In accordance with embodiments of the present invention, an auto-aligning
linear motion apparatus provides a mechanism for a nat to self-align in relation 1o the
configuration of a leadscrew. To facilitate self~alignment, the nut may be attached to a nut
bracket and a floating collar via g pair of shoulder screws. In an example, the not may slide
inan X direction due to the shape of the not bracket slots that bave been cut into the nut
brackets. In an embodiment, the pair of nut bracket slots may have an oblong shape n the X

direction, thereby enabling the inserted shoulder screws to move i an X direction. Since the
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shoulder screws are also inserted into slots cut into the nu, the sliding of the shoulder screws
may also translate into self-alignment of the nut in the X direction.

j0021} In another embodiment, the nut is connected t the floating collar via the
shoulder screws and a pair of opposing raised bosses, which are raised fixturves located on the
floating collar. In an embodunent, the raised bosses are inserted upward into a pair of nut
flange slots that have been cut into the nut flange. In one embodiment, the nat flange slots
have an oblong shape in the Y direction, thereby enabling the nut to slide in the Y direction.
[0022] With the modified nut arrangement, the shoulder screws andfor the raised
bosses restrict the nut from rotating while alfowing the nut the freedom of self-aligning in the
XY direction. In an example, the motonized leadscrew is offset to the right in an X direction.
As the motorized leadscrew rotates, the nut is able to perform self-alignment to accommodate
the offset of the leadscrew by also sliding in the X direction, thereby maintaining
concentricity between the nut and the leadscrew and spbhstantially mointmizing unwanted side
loading. Thus, prematore wearing that is nsually associated with unwanted side loading may
be sigmficantly reduced.

{0023} The features and advantages of the present mvention may be better understood
with reference to the figures and discussions that follow.

{0024] Fig. 1 shows, 1o an embodiment of the mvention, an exploded-view of an auto-
aligning hinear motion apparatus. For an exploded view of Fig. 1, see Fig. 4. Ag
atorementioned, a precision linear motion processing system may include a movable lower
electrode (not shown) that mayv be adjusted duning substrate processing, thereby enabling an
operator to control the height of the lower electrode. To facilitate adjustment, the lower
electrode is attached to an auto-aligning linear motion apparatus 100 via a support plate 110,
In an embodiment, anto-aligning linear motion apparatus 100 pay include a modified nut
arrangement swrounding a leadscrew 102, Similar to the prior an, leadscrew 102 may be
attached to g motor (not showny}, thereby enabling leadscrew 102 to rotate when the motor is
turned on.

[6025] The modified nut arrangenient may include a nut bracket 104, a nat 106, and a
floating collar 108, Nuot bracket 104 15 an extenston of support plate 110 and connects nat
106 {which may be threaded) to support plate 110, To join the two components, a pair of
shoulder screws (112 and 114} may be mserted it a patr of opposing not bracket slots (116a
and 116b) and a pair of opposing nut slots (118a and 118b).

{0026/ iy an embodiment, each shoulder screw {112 and 114) may mclude a screw

head 122, a shoulder portion 124, and a screw portion 126, In one embodiment, shoulder
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portion 124 may have a length that is at least equal to the thuckness of nut bracket 104 and the
thickness of a nut Hange 128, which 1s the wider portion of nut 106, When shoulder screw is
inserted into the slots, serew portion 126 may extend bevond nut flange 128 Inan
embodiment, shoulder screw 112 may he secured into the modified nut arrangement by
mserting screw portion 126 mto a collar threaded hole 120a of floating collar 108, As
discussed herein, a floating collar is a ring arrangement that is positioned directly beneath nut
flange 128 and fits securely around a nut body 130 of nut 106.

0027} In the prior art, unwanted side loading, which may lead to premature wearing,
may occur when concentricity between a leadserew and a nut is etther not estabhished and/or
maintamed due to misghignment and/or leadscrew runout. In one gspect of the tnvention, the
mventor herein realizes that concentricity may be maintained if the modified not arrangement
automatically aligns in an X/Y direction to accommodate the configuration of the leadscrew.
Figs. 2 and 3 will be used to Hustrate how auto-aligoment may be achieved throngh the
modified nut arrangement.

[0028] Fig. 2 shows, it an embodiment of the mveation, a cut-out view of an auto-
aligning hinear motion apparatus with a pair of inserted shoulder serews. For an exploded
view of Fig. 2, see Fig. 5. Shoulder screws 112 and 114 have been inserted into the modified
nut arrangerment. In an example, shoulder screw 112 bas been inserted ito nut bracket slot
1164, nat slot 118a (not shown}, and collar threaded hole 120a (not shown), thereby joining
nut bracket 104, nut 106, and Hoating collar 108 into a single modified my arrangement.
[0029] In an embodiment, the pawr of nut bracket slots (116a and 116h) may have a
targer diameter than the patr of shoulder screws (112 and 114). In other words, when
shouider screw 112 is inserted into nut bracket slot 110a, a slight gap may exist between
shoulder section 124 and wall of nut bracket slot 116a. In one embodiment, each of the pair
of nut bracket slots (1106a and 116b) has an oblong shape in an X direction 202, thereby
enabling the inserted shoulder screws to move in X direction 202 when shoulder screw 112 1s
tightened.

{6030 In an embodiment, shoulder sections of the shoulder screws mav pass through
the corresponding pair of opposing nut slots. [n an example, when shoulder section 124 s
butted stugly agamst top surface of tloating collar 108 mserted shoulder screw 112 i3
securely aftixed to Hoating collar 108 | Since inserted shoulder screw 112 15 able to shide in
X direction 202, floating collar 108, consequently, may alse inherit the trait and 1s able to
automatically align in the same direction. Accordingly, since nut 106 is constramed in the X

divection relative to floating collar 108, via the pair of opposing raised bosses (302 and 304}

&
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j0031] Fig. 3 shows, in an embodiment of the invention, a cut-out view of an auto-
aligning linear motion apparatus with a pair of raised bosses. For an exploded view of Fig. 3,
see Fig. 6. Floating collar 108 may include a pair of opposing raised bosses {302 and 304}, in
an embodiment. Pair of raised bosses 302 and 304 may be located on top of floating collar
108 and each mav be situated between the pair of opposing collar threaded holes (120a and
120b of Fig. 1)

{0032} In an embodiment, pair of opposing raised bosses {302 and 304) may be
mserted upward into a pair of opposing nut flange slots (306a and 306b), which may be
recessed into mut Hange 128, In one embodiment, pair of opposing nut flange slots (306a and
306b) may be slightly larger than larger pair of opposing raised bosses (302 and 304). Inan
example, when raised boss 302 1s inserted into not flange slot 306a, a slight gap may exist
between the raised boss and the slot, thereby enabling put 106 to automatically align in
relation to raise boss 302, In one embodiment, pair of nut Hange slots (306a and 306b) may
have an oblong shape in a Y direction 308, thereby allowing nut 106 to adjust in a Y direction
relative to floating collar 108.

{00334 H modification to nut 104 15 not feasible or permussible to create the pair of
oblong slots (1e., pair of nut Hange slots) to allow the pair of raised hosses to rise mto the
pair of oblong slots and transiate in the Y direction, then an additional adapter ring may be
provided in-between sut flange 128 and floating collar 108, in an exnbodiment. The adapter
ring may have a pair of opposing oblong slots to facilitate the puding fanction of the raised
bosses for the translation movement in the Y direction.

{6034} As can be appreciated from Figs. 2 and 3, the modified nut arrangement
enables the nut to automatically self~align in the X/Y direction while the shoulder screws and
the raised hosses prevent the nut from rotating, thereby Hnuting rotation between nut and nut
bracket to ensure that no loss of positional accuracy is sacrificed while accommaodating the
ability to self-align in the XY direction. In other words, the nut is able to perform self-
alignment in relation to the configuration of the leadscrew, thereby enabling the nut and the
leadscrew to maintain a concentric velationship. In an example, the nut is able to
accommodate misalignment of the leadscerew due to improper assembly or manufactoring
tolerances resulting in a non-concentric nut t© leadscrew relationship while mamtaining good
positional accuracy of the linear motion apparatus. For example, as the motorized leadscrew

rotates, the modified nut acrangement may shide in either the X or Y direction to
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accommuodate the position of the leadscrew. Similarly, the modified nut arrangement ability
to perform self-alignment in the X/Y direction may also address the unwanted side loading
that may occur due to leadscrew runout.

[0035] As can be appreciated from one or more embodiments of the invention, the
auto-aligning linear motion apparatus provides an arrangement for vertically adjusting a
lower electrode while substantially elinunating unwanted side loading of leadscrew nut.
Accordingly, by substantially eliminating the unwanted side loading, premature wearing of
the leadscrew and the nut may also be correspondingly prevented. With a moditied nut
arrangement, concentricity between the leadserew and the not may be maintained without
requiring complicated assembly procedures. Smce the arrangement requires fairly
mexpensive parts, concentricity may be maintained without incurring expensive costs. Thus,
the anto-aligning linear motion apparatus provides a cost effective solution for minimizing
economic loss that may have originated from lack of concentricity.

[0036] While this invention has been described in terms of several preferred
embodiments, there are alterations, pernmutations, and equivalents, which fall within the scope
of this invention. Although various examples are provaded herein, i is intended that these
examples be illustrative and not limuting with respect to the invention.

[0837] Also, the title and summary are provided herein for convenience and should
not be used to construe the scope of the clainws herein, Further, the abstract is written in a
hughly abbreviated form and 18 provided herein for convenience and thas should ot be
emploved to construe or lint the overall faveation, which is expressed in the claims, [fthe
term “set” is emploved herein, such term is intended to have its conwnonly wnderstood
mathematical meaning to cover zero, ong, of more than one member. It should also be noted
that there are many alternative ways of implementing the methods and apparatuses of the
present invention. It is therefore intended that the following appended claims be interpreted
as mcluding all such alterations, permutations, and equivalents as fall within the true spint

and scope of the present invention.
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CLAIMS

What is clabmed 1s:
i. An aute-aligning linear motion apparatus, comprising

a leadscrew: and

a nut arrangement configured to surround said leadscrew, wherein said nut
arrangement includes at least a nut, a nut bracket, and a floating collar, wherein a shoulder
screw 1s inserted through a nut bracket slot of said nut bracket and a nut slot of said nut to rest
at least partially within said floating collar, wheren one dimension of said nut bracket slot 1s
larger than a dimension through a cross-section area of said shoulder screw to enable said
shoulder screw to move within said nut bracket slot to adjust satd mut arrangement as said
leadscrew is rotated to maintain a concentric relationship between satd not arrangement and
said leadscrew.
2, The auto-ghiguing buear motion apparatus of claim 1 wherein said leadscrew s
coupled to a motor, wherein said motor enables said leadscrew to be rotated when said motor

is turned on,

3. The auto-aligning hnear motion apparatus of clamm 1 wheremn said nut is a threaded
nut.
4. The avto-aligning lnear motion apparatus of clanm 1 further including a support plate,

wherein said nut bracket s a part of said support plate, wherein sgid support plate is
configured to be coupled to a lower electrode of a processing chamber of a processing
system, said support plate being configured to at feast facilitate vertical adjustment of said
tower electrode during substrate processing.

5. The auto-aligning Hnear motion apparatus of claim | wherein said nut includes a nut
body and a nut flange, said nut flange is positioned above said nat body and has a larger
diameter than a diameter of said nut body.

3 The anto-ghigning linear motion apparatus of claim 5 wherein said floating collar is
configured to surround said nut body and is disposed below said nut flange.

7. The auto-aligning linear motion apparatas of claim 6 wherein said floating collar s
configured to melode a pair of rassed fixtures positioned at a nut-Hlange facing position,
wherein each raised fixture of said pair of raised fixtures 1§ mserted into a nut tlange slot
disposed within said not flange, wherein one dimension of said nut flange slot 1s farger than a
ditnension of @ cross-section area of said raised fixture to engble satd raised fixture to move
within said noet flange slot to adjust said nut arrangement as said leadscrew s rotated to

nmatntain said conceniric relationship between said nut arrangement and said leadscrew.
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8. The auto-aligning linear motion apparatus of claim 6 wherein said nut arrangement
mcludes an adapter ning disposed between said nut Hange and said floating collar, wherein a
pair of raised fixtures positioned at a nut-flange facing position on said floating collar is
tnserted into a pair of adapter ring slots disposed within said adapter rning, whereiu a
dunension of each adapter ring slot of said pair of adapter ring slots is larger than a
dimension of a cross-section area of each raised fixture of said pair of raised fixtures to
enable said raised fixture to move within said ring slot to adjust said nut arrangement as said
leadscrew 1s rotated to maintain said concentric relationship between said nut arrangement
and said teadscrew.

9. A processing system with a processing chamber for performing substrate processing,
COMprising:

a leadscrew,

a nut arrangement configured to surround said leadscrew, wherein said nut
arrangement includes at least a nut, a nut bracket, and a floating collar, wherein a shoulder
serew 1s mnserted through a sut bracket slot of said nut bracket and a nut slot of said nut to rest
at least partially withm said foating collar, wherein a dimension of said nut bracket slot i3
farger than a dimension through a cross-section area of said shoulder screw to enable said
shoulder screw to move within said nut bracket slot to adjust said nut arrangement as said
leadscrew is rotated to maintain a concentric relationship between said nut arrangement and
said leadscrew; and

a support plate attached to said nut bracket, wherein said support plate s configured
to be coupled to a lower electrode of said processing chamber, wherein said support plate i3
configured to at least facilitate vertical adjustiment of said lower electrode during substrate
Processing.

10.  The processing system of claim 9 wherein said leadscrew is coupled to a motor,
wherein said motor enables said leadscrew to be rotated when said motor 1s turned on

11, The processing system of claim 9 wherein said nut is a threaded nut.

12, The processing system of claim 9 wherein said nut includes a nut body and a nut
flange, wherein satd not flange is posittoned above said nat body and bas a larger diameter
than a diameter of said nut body.

13, The processing system of claim 12 wherein said floating collar 1s contigured to
surround said nut body and is disposed below said nut flange.

i4.  The processing system of claim 13 wherem said floating collar 15 configured to

include a pair of raised fixtures positioned at a nut-flange facing position, wherem each raised
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fixture of said pair of raised fixtures is inserted into a nut flange slot disposed within said nut
flange, wherein a dimension of said nut flange ot 1s larger than a dimension of a cross-
section area of said raised fixture to enable said raised fixture to move within said nut flange
slot to adjust said nut arrangersent as said leadserew 18 rotated to maintain said concentric
relattonship between said nut arrangement and said leadscrew.
15, The processing system of claim 12 wherein said nut arrangement inclodes an adapter
ring disposed between said nut Hange and said floating collar, wherein a pair of raised
fxwres posttioned at a nui-flange facing position on said floating collar is inserted into a paix
of adapter ring slots disposed within said adapter ring, wherein a dimension of each adapter
ring slot of said pair of adapter ring slots is larger than g dimension of a cross-section areg of
each raised fixture of said pair of raised fixtures to enable said raised fixture to move within
said ring slot to adjust said nut arrangement as said leadscrew is rotated to maintain said
concentric relationship hetween said not arrangement and said leadscrew.
16, A method for manufacturing a processing system with a processing chamber for
perfornung substrate processing, comprising:
providing a leadscrew;
providing a nut arrangement that surrounds said leadscrew, wheremn said nut
arrangement 1s created by at least
providing g nut,
providing a nut bracket,
providing a floating collar, and
providing a shoulder screw, wherein said shoulder screw is inserted through a
nut bracket siot of said nut bracket and a nut slot of said nut o rest at least partially
within said floating collar, said mut bracket slot having a larger dimension than a
cross-section of said shoulder screw to enable said shoulder screw to move within
satd nut bracket slot to adjust said nut arvangement as said leadscrew is rotated 1o
maintain a concentric relationship between said nmut arrangement and said {zadscrew;
attaching said nut arrangement 1o a support plate; and
coupling said support plate to a lower electrode of said processing chamber, wherein
said support plate is configured to at least facilitate vertical adjnstment of said lower
electrode during sebstrate processing.
17, The method of claim 16 wherein said nut includes a nut body and a nut flange,
wherein said nut flange is positioned above said nut body and has a larger diameter than a

diameter of said nut body.
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18 The method of claim 17 further mncludes inserting a pair of raised fixtures positioned

at a nut-flange facing posttion into a pair of not flange slot disposed within said nut flange,

each nut flange slot of said pair of nut flange slots having a larger dimension than a
dimenston of a cross-section area of each raised fixture of said pair of raised fixture to enable
satd raised foxture to move within said nut flange slot to adjust said nut arrangement as said
leadscrew is rotated to maintain said concentric relationship between said nut arrangement
and said leadscrew.

19, The method of claim 17 further tncluding disposing an adapier ting between said nut
flange and said tloating collar, wherein a pair of ratsed fixtures positioned at a nut-flange
facing position on said floating collar is inserted fato a pair of adapter ring slots disposed

within said adapter ring, each adapter ring slot of said pair of adapter ning slots baving a

larger dimension than a dimension of a cross-section area of each raised fixture of said pair of
raised fixtures to enable said raised fixture 1o move within said adapter ring slot to adjust said
nut arrangement as said leadscrew is rotated to maintain said concentric relationship between

said nut arrangement and said leadscrew.

20, The method of claim 16 further including coupling a motor to said leadscrew to

enable said leadscrew to be rotated when said motor 1s turned on.
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