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components. Round substrates, typically known as wafers, are used to create a plurality of ICs

by cutting the wafers into individual die after deposition and other processing. The typical size

15 for a semiconductor wafer is about 200 mum with a thickness of less than 0.5 mm and a mass of
about 60 grams. Typical substrate processing requires planar support of the substrate to ensure
uniform deposition across the substrate surface in the processing chamber. The relatively small
size and light weight of the wafers require minimal structural support to retain a planar
processing position.

20 .‘ Conceptually, FPDs are produced by similar processes as are performed in the
lfabrication of ICs, such as etchihg, deposition, and elanarization. Generally, multiple metallic
interconnects, liquid crystal cells and other devices are formed on a glass substrate to produce
the FPD. The various devices are integrated into a system that collectively is used to create,
for example, active matrix display screens in which display states are electrically created in

25  individual pixels on the FPD. Overall processing uniformity across the entire surface of the
FPD is critical for the FPD to function properly and defects in the FPD as a whole need to
approach zero.

A typical glass substrate has increased in size from about 200 mm by 300 mm to about
680 mm by about 880 mm and a mass of about 2 to about 3 kilograms. The size is continuing

30  to increase as the demand for larger screens or displays increases.

Figure 1 is a schematic cross-sectional view of a processing chamber 2, such as a CVD

chamber having a top 4, ‘bottom 6, sidewalls 8, a support plate 18 and a susceptor 22 dispo.sed



30 to increase as the demand for larger screens or displays increases.
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begins to exhibit "liquid" type properties at about 660°C and, thus, at the operating ranges of
the CVD processes, the aluminum susceptor 22 can deflect and "droop" without adequate
support. The ceramic material of the support plate 18 has been used to support the ductile
aluminum susceptor. However, ceramic is a relatively poor thermal conductor and, thus,

20  demonstrates a temperature gradient between a hotter upper surface of the support plate 18 that
) contacts the heated susceptor and a cooler lower surface of the support plate 18. The thermal
gradient can cause the hotter upper surface of the substrate to expand a greater distance than the
cooler lower surface, and as a result, the support plate 18 deflects downwardly at its outer
perimeter. Furthermore, as the support plate 18 deflects, the ductile aluminum susceptor
25 | deflects in conformance with the deflected support plate. A substrate supported by the
susceptor is prone to conform to the susceptor and, thus, also deflects. As a result, the vertical
spacing between the gas manifold 16 and the substrate 12 varies between a central section of
the substrate having a distance 34 from the manifold and a peripheral region having a greater

distance 36. The difference in spacing decreases deposition and other processing uniformity.

30 Therefore, there remains a need for a system having a support with reduced deflection

for substrates, particularly larger substrates.
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' and obj ecfs@kr.t M@ another aspect, the invention provides a system for supportiiig a suscep

15 comprising a longitudinal member supporting one or more transverse members. In another
aspect, the invention provides a system for supporting substrates with a support frame m a
substrate processing system, the support frame comprising at least one longitudinal member

and at least one transverse member coupled to the longitudinal member.

20  BRIEF DESCRIPTION OF THE DRAWINGS
- Qo that the manner in which the above recited features, advantages and objects of the
present invention are attained and can be understood in detail, a more particular description of
the invention, briefly summarjzed above, may be had by reference to the embodiments thereof
which are illustrated in the appended drawings.

25 It is to be noted, however, that the appended drawings illustrate only typical
efnbodiments of this invention and are therefore not to be considered limiting of its scope, for
the iﬁvention may admit to other equally effective embodiments.

Figure 1 is a schematic cross-sectional view of a typical chemical vapor deposition
(CVD) system having a unitary support plate.

30 Figure 2 is a schematic cross-sectional view of a CVD chamber having a support frame

of the present invention.
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is a schematic top view of the, s?%gr‘ frane. Figure 5 is a schematic side
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present invention generally provides a system and et hod for supportjng a
substrate. Th&igmyenisi osclpimvit dejs vievs of parocdssiagnsysteratusad ie @ilyadasgetitadhs on
encountered during thermal expansion and provides a surface on which a
suscept opuppedy Bameubstrate may be supported. One enbodi nent conprises one
or nore |ongitudinal nenbers coupled to one or nore transverse nenbers.
Preferably, the transverse nenbers are disposed in thermal 15 comruni cation

with a sygeeRICED PRSCRIPATOWIOFA HEEFREFERRED DMBOBIMENThe transver se
menbers at a | ocation spaced fromthe susceptor to avoid lgi rect contact
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during thermal expansion and provides a surface on which a susceptor and/or substrate may be
supported. One embodirﬁent comprises one or more longitudinal members coupled to one or
more transverse members. Preferably, the transverse members are disposed in thermal
15  communication with a susceptor. The longitudinal member is connected to the transverse
membeérs at a location spaced from the susceptor to avoid direct contact with the susceptor to
minimize differential heating and resulting thermal expansion thereof.
Figure 2 is a schematic side view of a chemical vapor deposition (CVD) chamber 38,
such as a CVD chamber available from Applied Komatsu Technology, Inc. having offices in
20  Santa Clara, California. The chamber 38 is a parailel plate CVD chamber having a top 40,
) bottom 42, sidewalls 44 and an opening 46 disposed in the sidewall through which substrates
are delivered and retrieved from the chamber. Chamber 38 contains a gas distribution
manifold 48, known as a diffuser, for dispersing process gases through perforated holes in the
manifold to a substrate 50 that rests on a susceptor 52.
25 Susceptor 52 is mounted on a support frame 54 and the support frame 54 is mounted on
a support stem 56. The susceptor 52 is typically a plate of aluminum and is heated by a
resistive heater (not shown) embedded in the susceptor 52. The heater provides rapid and
uniform susceptor and substrate heating during deposition. Thé susceptor 52 and the substrate
50 supported on the susceptor 52 can be controllably moved by a lift motor 58, known as a Z-
30 drive, to adjust the spacing between the manifold 48 and the substrate 50. The spacing

typically r'anges between about 200 mils to about 1000 mils. The sgsceptor 52 is movable
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particularly when toxic gases are used in the process, and ii) mass flow controllers (also not

15  shown) that measure the flow of gas through the gas supply lines. During processing, gases

flown to manifold 48 are uniformly distributed across the surface of the substrate. The gases

exhaust through a port 68 by a vacuum system 70 having a throttle valve (not-shown) to control

the pressure in the chaimber 38 by controlling the exhaust rate of gas from the chamber 338.

The deposition process performed in chamber 38 can be any process, such as a thermal

20 pfocess or a plasma-enhanced process. In a plasma-enhanced process, a controlled plasma 1s

) formed adjacent to the substrate by RF energy applied to gas distribution manifold 48, or

7 another plasma energizing device or structure, from an RF power supply 76. The susceptor 52
is grounded and the manifold 48 is electnically isolated from the chamber surfaces. The plasma
creates a reaction zone between the gas distributor manifold 48 and the substrate 50 that
25  enhances the reaction between the process gases. RF power supply 767 can provide either
single or mixed frequency RF power to manifold 48 to enhance the decomposition of reactive
species introduced into chamber 38. A mixed frequency RF power supply typically provides
- power at a high RF frequency (RF1) of about 13.56 MHz and at a low RF frequency (RF2) of

about 350 kHz.

30 Typically, any c;r all of the chamber linings, gas distribution manifold 48, support stem

56, and various other chamber hardware are made of material such as aluminum or aluminum
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and preferably includes a hard disk drive, a floppy disk drive, and a card rack. The card rack
contains a single board computer (SBC), analog and digital input/output boards, interface
boards and stepper motor controller boards. The system controller preferably conforms to the
15  Versa Modular Europeans (VME) standard that defines board, card cage, and connector
dimensions and types.

Figure 3 is a schematic side view of the support frame 54. A support stem 56 is
coupled to the support frame 54 and the support frame 54 supports the susceptor 52. In one
erﬁbodiment, the support frame 54 comprises at least one longitudinal member 84 and at least

20  one transverse member 86, preferably a plurality of transverse members, mounted on the

) longitudinal member 84. Alternatively, the longitudinal member and the transverse members
could be disposed in a single plane, for example, by slotting each member to fit the
corresponding other member. The longitudinal member 84 and transverse members 86 have
rectangular cross-sections, although other shapes can be used. Preferably, the support frame

25  interposes the transverse members between the heat source, such as a heated susceptor, and the
Iongitudinal member, so that the longitudinal member does not directly contact the heated
susceptor to reduce thermal expansion of the longitudinal member. The longitudinal and
transverse members are made of a ceramic material such as aluminum oxide or other
structurally suitable material. In some instances, the material can be metal alloys that are heat

30  resistant and have a lower coefficient of expansion compared to aluminum, such as stainless

steel.
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bet ween t he at _sour ; CEMLO kepaditthrl hdwe DG tiandverad
. menber , s?)nc{ﬂ C?‘H@”F%?}%lat Paggsiﬁpﬁ%rprggﬁeegcgggﬁnot gisfpectlyconfact t he
heated sp3g@RLOr ThO ek RElioR it bt amomtisi tomsodrse memiberey prafoiahky sepatRésey by

i The longitudinal and ‘transverse nenbers are nmade of .ceram terial .
' such as alawralepareddde, op tht papssesen thempatenal presisrrcas: ilﬁ'ﬁ‘f”éf”i tﬁ? %? exggnrrséon

have b5 | oRBMECERRYTEY B SIpANe RE el opar ATl AR Alro i RphEd aocRol
I stainl essyou1g penerally be greater at the transverse member ends than at the center because of the
cumnlative effect of the length of the transverse members. Therefore, the expansion of the
transverse members in the direction 92 would have less transverse effect on the centrally
located longitudinal member coupled to the transverse member compared to a typical support
20 rplate.

The support frame constructively uses the low, compared -to aluminum, heat transfer
coefficient to thermally insulate the longitndinal member from the susceptor heat and further
reduce thermal expansion. Preferably, only the transverse members 86 contact the susceptor 52
shown in Figure 3. The thermal resistance of the ceramic material in the transverse members

25 86 reduces or eliminates the heat conducted to the longitudinal member 84. It is believed that

thermal expansion of the longitudinal member is minimized at least along the length of the

longitudinal member because the longitudinal member is not in thermal contact with the heated
susceptor by being mounted away from the susceptor. As a result, the longitudinal member has
less of a thermal gradient from the top surface to the bottom surface and deflection at least in

30  the longitudinal direction is minimized.

The -support frame 54 can also include spacers 94, shown assembled on the support



steel. 0 3. MAR 2004 7 Figure 4 is a schematic top view of the support
frame shown in Figure 3. A plurality of transverse nenbers 86a-d are

positi oned above a | ongitudinal nmenber 84. The transverse marrberﬂ ym 2004
spaced apart fromeach other to define |ateral spaces 88a-c. Preferably,

the 5 thermal expansion of the |ongitudinal nmenber is reduced by avoi ding
direct contact with the heated susceptor 52 (shown in Figure 3). It is
believed that the support frane 54 dissipates thermal expansion anong
several snaller menbers. The menbersg of the present invention are nore
able to uniformy expand and, thus, Stress cracks are reduced. For

I nstance, the greatest expansion of the |ongitudinal 10 nenber occurs in

the direction 90 along the |ength of the |ongitudjnal er. The expansion i
of the ﬁamﬁgﬁﬂltlud‘ilmpsmﬁoﬂerTmpwr&?feaca?m@e@%tﬁﬂw.@)’eh?fé@n EEQE SEPROECH 2% t he
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anong tgtabr *NB LR dnRedptos S2pr@desadbye spepas adrebe bysemblat ge dhe syppoes

88a-c, so that stresses on the material are reduceg. ki ke\/\'gs?., t he total
expansifomelFefstablhelong amsior sadackofiErTageverss MERPR SLPAFTE Ae8F IR OEdHb act
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of the dhengiarfuppbisutfaddi ¥ Bleseppierthedeto mbhasie bbnerty bfitheeupaptot h I t he

transverse nenbers in the direction 92 woul d have | ess traqrés%rse effect on
the cermxempley 2 Spacsatdéampy kg disparedatn AR B oF BV TaRFVEISE HENYF 278 98¢ 98 nenber

conpar ed ofh%r ad é? %:&L%St?agl&gﬁ"rst& rﬁQmﬂ’éraéﬁﬁ-if b6 o8 P ROAdterrfifdBro CRBSH stuibdevel y

uses th ow,”conpar e m num heat transfer coefficient to thermally
i nsul atigcdtiags.| Aanghitindly)atchrmdbeach membbheashmye eptcanrs dispaseddbriednur t her

reduce thermal expansion. Preferably, only the transverse ne I
contlact t he Hheswagrrdrs 522 g%ﬁb"&ﬁ %e‘%?rbﬁ?sﬁ%.prﬁ%éofﬂ%?ﬁ%ﬁc%?%si SF asﬁ%cggof t he |

cer am |2l rANBYES A% Sn @EhSburf2e6bL@s sapot! framensit es t he
heat c%%ﬁ?@ﬁhﬂlgﬁ%b ct)élrgi t udi nal arre er 84. It is believed tE{g{)Y t her mal

expansi Whenfhetsnppdrofrgint GdidnBtctsie mesessing, tHerfupicpiet SAEoYd &8 suppog M | ength |
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establish the susceptor in a satisfactory planar position.

15 Figure 5 is a'schematic side view of the spacer 94. Figure 6 isa schematic bottom view

of the spacer. The spacer 94 is "C" shaped and includes two ends 96. As best viewed in Figure
6, the spacer is rectangular in shape. Preferably, the spacer ends 96 are angled and sized to |
clasp the transverse members 86 and remain in position until removed.
" The spacers are preferably made of conductive-material, such as aluminum. The |
20 conductive material allows heat to be conducted more uniformly throughout the spacer and
] around the edges 96 to the sides of the transverse members 86. Thus, the heat on the upper
surface of the transverse members is allowed to thermally diffuse to the lower surfaces of the
transverse members. The thermal gradient in the transverse members is reduced in the region
of the spacer(s) and stress cracking of the members is further reduced.
25 Figure 7 is a schematic of another embodiment of a spacer 98. The spacer 98 can form
a band ‘around, for example, a transverse member 86. The spacer 98 can include a bottom 99 5
so that spacer 98 forms a "boot". It is believed the spacer 98 distributes heat more evenly
around the member that the spacer surrounds.
The CVD chamber shown in Figure 2 can be incorporated into a system using other
30  chambers as well. For instance, Figure 8 is a schematic top view of an exemplary cluster i

processing sjzstem 100. A portion of the lid 124 has been cut away to reyeal details of the



susceptor by being nounted away fromthe susceptor. As a result, the

. longitudinal nenber has I|ess of a thermal gradient- fromthe top surface to

the bottom surface and deflection at least in 30 the |ongitudina

direction is mnimzed. The support frame 54 can al so include 'spapeasm&l,mm
shown assenbl ed on the support 3 2004 8 frane 54 in Figures 3 and 4. The

. spacers 94 accommpdate the deflection of gthe support frame, if any

defl ection occurs. For instance, the transverse nenbers 86 may defl ect by
being in contact with a heated susceptor 52. One or nore spacers can be
assenbled to the support frame preferably along any.top surface of th
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reducgd iprobvliR 4 BBt Gdtuum interface between the front-end environment 104 and a transfer chamber
110. A robot 112 is centrally disposed in the transfer chamber 110 to transfe_r substrates from
the Joad locks 106 to one of the various processing chambers 114 and service chambers 115.
The robot 112 is a fr‘og-leg type robot capable of extension, retraction, and rotation and 15
actuated by a stepper motor. A support member 116 connected to the robot linkage 118 is

20  adapted to support a substrate .120 during transfer through the transfer chamber 110 and
between the chambers 114, 115 and the load locks 106. The processing chambers 114 may
perform any number of processes such as PVD, CVD, electroplating and etching while the
service chambers 115 are adapted for degassing, orientation, cool down and the like. A
number of view ports 122 formed in a lid 124 of the transfer chamber 110 provide visual

95  access into the transfer chamber 110. While the above system is exemplary, the invention has
application in any arrangement that supports a substrate, and, thus, it is understood that other
applications of the invention are contemplated.

Variations in the orentation of the sﬁpport frame, support members, substrates,

chambers, and other system components are possible. Additionally, all movements and

30 positions, such as "above", "top", "below", "under”, "bottom", "side", described herein are

relative to positions of objects such as the support frame, support members, substrates, and



of the spacer(s) and stress cracking of the members i's further reduced. 25

. Figure 7 is a schematic of another enbodi nent of a spacer 98. The ®p§§§£ 98
pddBAR 2004

can form a band around, for exanple, a transverse nmenber 86. The
can include a bottom 99 so that spacer 98 forns a "boot". It is believed

't he spacer 98 distributes heat nore evenly around the nenber that the

. spacer surrounds. The CVD chanber shown 38 Figure 2 can be incorporated

into a systemusing other 30 chanbers as"well. For instance, Figure 8 is a
schematic top view of an exenplary cluster processing system 100. A
portion of the lid 124 has been cut away to reveal details of the 0 3 MAR
2004 9 prpaebeisnossdssdiaplyl 8Gs cditemplagsidssihepraseat mnedtda tb orieppimadd 3l khthen,
as a cluster tool. One such systemis available from Applied Konatsu
Technol ogypmponents Thechdeteatht desfed snprotboppivhptyatesinageacosdug YA Ehbst r at e
processing systemis disclosed in United States Patent . 5186, 71
entitled "Stagtdulvdeisgmnaads chﬁ?(g@e@@ip € ‘Wéﬁ‘? Wﬁml\ﬂ;ttﬁgﬂr,“énlfé%‘}r?gﬁg%‘toﬂé T
i ssued on ebr uar ! 9 .ch: s Lhear ' e ic
The ex actangr gﬁﬁﬁle%@ﬁ? &lgﬁneén K gfg%;’@gﬁigh%g? 4 f% ged% %g&rrbg@rhg Etrrr‘gé gke% aFrtS @r g%rl%g}r
pur poges RbpPRlfThMehesREpd thefeo$ isaRRfertiinad Yyahe tlaihs that fotlosess. O her
processi ng systens, such as inline processing systens, could be used
instead of the cluster tool processing system The processing system 100
generally conprises a plurality of chanbers and robots and 10 is
preferably equi pped with a m croprocessor/controller 102 programed to
control the various processing nethods perfornmed in the processing system
100. A front-end environnent 104 is shown positioned in selective

communi cation with a pair of |load | ock chanmbers 106. A pod |oader 108

di sposed in the front-end environnment 104 is capable of |inear and
rotational novenent to shuttle cassettes of substrates to and fromthe

| ohd | ocks 106. The load | ocks 106 15 provide a first vacuuminterface

bet ween the front-end environnent 104 and a transfer chanmber 110. A robot
112 is centrally disposed in the transfer chanber 110 to transfer
substrates from the |load |ocks 106 to one of the various processing
chanbers 114 and service chanbers 115. The robot 112 is a frog-leg type

. robot capabl e of extension, retraction, and rotation and is actuated by a

stepper notor. A support nenber 116 connected to the robot |inkage 118 is



20 adapted to support a substrate 120 duri ng transfer through the transfer

chanber 110 and between the chanbers 114, 115 and the |oad | ocks 1Q6 @Bﬂf
processi ng chanbers 114 may perform any nunber of processes such a ? 2004
CVD, electroplating and etching while the service chanbers 115 are adapted
for -degassing, orientation, cool down agg the Iike. A nunber of view ports
122 formed in a lid 124 of the transfer chanber 110 provide visual 25

access into the transfer chanmber 110. Wil e the above systemis exenplary,

the invention has application in any arrangenent that supports a

substrat €laiad, thus, it is understood that other applications of the

i nvention are contenplated Variations in the orientation of the support
frane support menbers, substrates, chanbers, and ot her system conponents

are bIe Addi ti.onal | and 30 positions,. such as
" abo "top %‘g’rs%?r\ﬁpmeryf%awsm’%ﬁ%?ﬁﬁ%ﬁg si de", descri bed her ein are
rel atj ve to pgfl ti gpRagfonebh&6b&; such as the support frame, support

menbers, substtates, (? 0 3 MAR 2004 10 chanbers. Accordingly, it is

conte_znpl ated by therpbcﬂshﬂppsed'mqmmmntyttoﬂmuhemﬂmaﬁydor all of the
conponents to achi eve the desired supp rt of substrat i oge n
system Wi | ec) or egosupgorts @fﬁ?é@f’é’f& to Etaﬁe%?r qu@ltpgraalg gﬁqeﬁeﬂﬁ@ 3 Fe?%} She
pres i nvention ther nts of the invention may be
devisgd RFP%@UFIHQB H@E quﬁgyﬁggﬁgﬁﬁ Ibg?gope t hereof and the scope
thereof is deternlned by the clains that follow 0 3 MAR 2004 11 Cains: |

1. A substrate processing system conprising: 2 a) at |east one cha 3
b) a robat di Shesysteimohelenn i ﬁmheocomerlﬁnarméﬁmh&h@f gansyerge W%WE’E

havi ng at | east one | ongitudi nal t t, 0
ronbef o ok ensvese e g criEes orHeBe At epitone FgL fafe hetulebA R G erse

fl)ll’thé%l’ corﬁpgérgl ng a plurality of transverse nenbers wherein

1 3. The system of claim 1, further comprising a support stem coupled to the support frame.

1 4 The system of claim 1, further comprising a susceptor disposed between the support

2 frame and the substrate.

1 5 The system of ‘¢laim 1, wherein the transverse member is mounted on the longitudinal

2 member and defines a susceptor supporting surface on an upper surface thereof.

I 6. The system of claim 5, wherein the transverse member is disposed between a suseeptor

2 and the longitudinal member.

1 7. The system of claim 6, wherein the transverse member contacts the susceptor and

2 insulates the longitudinal member from the susceptor.

1 s The system of claim 1, further comprising at least one spacer coupled to the support
2 frame.
1 9 The system of claim 1, wherein at least a portion of the support frame comprises

2  ceramic materal.



2 the transverse nenbers are arranged to define at | east one |lateral space
between the transverse 3 nenbers. 1 3. The system'of claim1, further
conprising a support stemcoupled to the support frane. 1 4. qu rFMezumg
claiml1, further conprising a susceptor disposed between the su é§
frame and the substrate. 1 5. The systempof claim 1, wherein the transverse
menber is nmounted on the longitudinal 2 nenber and defines a susceptor
supporting surface on an upper surface thereof. 1 6. The system of claimb5,
wherein the transverse nmenber is disposed between a suseeptor 2 and the
Iongitudinal menber. 1 7. The systemof claim®6, wherein the transverse

cont ac the susc : Eahes from
t he S scg(gt or ﬁ% SGFHE i fs%i)ré ﬁ &gfna@ﬁ]lt@ﬁwfe urt erm%éh%?lﬁgéshhgdegfﬁhllceast (;ne
spacer coupled to the support 2 frame. 1 9. The systemof claim1l, wherein
at least a portion of the support frame conprises 2 ceramc material. 0 3
MAR 20004112 1AlOapphiseussips seppodtingd siseeptor, whepssing eHengifusking) areseberswporting
conprises a ceramic material. 1 11. An apparatus for supporting a
suscébto@ne@bﬁ@ﬂi@&ﬁ@ﬂéeﬁﬁﬁﬁﬁﬁudlnal menber supporting 2 one or nore
transverse nenbers. 1 12. The apparatus of claim 11, wherein the nenbers
are di sposed so as to define spaces 2 therebetween. 1 13. The apparatus of
clai m 12 whergkny, g&%nfsro'ma&ﬁf $E, WRHBEI the ah@nieps afcedisputed e as 2o defigé spatenal
menber and define suscept or supportlng surface on an upper surface
t her edf . tlerdsktwddne apparatus of claim 11, further conprising a support stem
coupled to the support 2 franme. 1 15. The apparatus of claim 12, wherein at
| east two transverse menbers are disposed on the 2 |ongitudinal nenber in
a spa edl el aty % athd o‘i”l:‘?algmtzh% elm Ife tHhSvERPMRBLSs Afe edctintBdlen the
wher e e su rame is spose a substrate
2 long1tud1na1 member and define a susceptor supportmg surface on an upper surface thereof.

1 14.  The apparatus of claim 11, further comprising a support stem coupled to the support

2 frame.

1 15. The apparatus of claim 12, wherein at least two transverse members are disposed on the

2 longitudinal member in a spaced relationship to one another.

1 16. The apparatus of claim 12, wherein the support frame is disposed in a substrate
2  processing system and the transverse member is disposed between a susceptor in the

3  processing system and the longitudinal member.

1 17 The apparatus of claim 16, wherein the transverse member contacts the susceptor and

2 insulates the longitudinal member from the susceptor.

1 18 The apparatus of claim 11, further comprising at least one spacer coupled to the support

2 frame.

1 19.  The apparatus of claim 11, wherein at least a portion of the support frame comprises

2  ceramic material,



2 processing systemand the transverse nenber is disposed between a
susceptor in the 3 processing systemand the |ongitudinal nenber. 1 17.
The apparatus of claim 16, wherein the transverse nenber contact ti;ﬁAR 2004
susceptor and 2 insulates the |ongitudipal nenber fromthe sUsciQ)t g
18. The apparatus of claim 11, further conprising at |east one spacer
coupled to the support 2 frane. 1 19. The apparatus of claim 1ll, wherein at
| east a portion of the support frame conprises 2 ceramic material. 13 0 3
MAR 2004 20, 20.THEhapparaias adfuslanh L, awhertin, theh sresvierse heembaih §OBPEE SR MFEC
conprises a ceramc 2 material. 1 21. A systemfor supporting substrates
with 2 supgemal. frane in a substrate processing 2 system the support frame
conprising: 3 a) at |east one |ongitudinal nenber; 4 b) at |east one
transverse nenber coupled to the |ongitudinal nenber. 1 22. The system of

claim21,,fur tg%gstgﬁ%f L‘.@S@g{@ subSREs WAE 2 SHFRRE &R Bl £elibkRatt peodessamsver se

2 nme er,ztlhat ages a ate supported on the transverse nenber. 1
2 system, the support frame comprising:

3 a) at Jeast one longitudinal member;

4 b) at least one transverse member coupled to the longitudinal member.

1 22.  The system of claim 21, further comprising at least one spacer coupled to the transverse

2 member that engages a substrate supported on the transverse member.





