Substrate support The invention relates to a substrate support for holding substrates or wafers to be
processed and for transporting 5them in or through process plants. Substrate supports, which are also
referred to as carriers or boats or plasma boats, are used in the semiconductor or photovoltaic industry
for transportinty QAN A% wafers 10 composed of glass, silicon or other mBfeHEB2M 80F~IGgh
process plants. Such substrate supports or carriers are necessary in particular if the substrates or
wafers are particularly sensitive or particularly thin with a large surface area, such that direct transport
thereof, that is 15to say without using auxiliary means, is not possible because of the risk of damage.
The substrate supports or carriers are usu ided with additional means for
holding, 20attaching or placing the substrates or wafers. Forexample,W0O02/20871Aldisclosesawafer

support/carriefahich, issnade of 3 plate baving a pluralityafmutuallyadigeantcuioytseachian, 25
horizontally hold ng one substrate, the cutouts Z%vma{gn%y %I\%h&y larger dimensions than the
substrates. Ingiﬂ% & RufoutSare TRree Placeettt pitteo on e subStrated APERSBE pikted.
Owing fo this tHrea-pointpiadémenty theemasmsemipossitie electrical contact stability is achieved, 30
as is necessary for plasma processes, e.g. PECVD processes. The plates themselves are composed

of graphite, owing tp the tempgratyre stability and the nepessany glectrical conductivity, s
or bocats or plasma boats, are used in the semiconductor or
phcectovoltaic industry for transporting substrates or wafers

10 composed of glass, silicon or other materials in or through
process plants. Such substrate supports or carriers are
necessary in particular 1f the substrates or wafers are
particularly sensitive or particularly thin with a large
surface area, such that direct transport therecof, that is

15 to say without using auxiliary means, 1s not possible
because of the risk of damage.

The substrate supports or carriers are usually made of
plates provided with additional wmeans for holding,

20 attaching or placing the substrates or wafers,

Fox example, WO 02/20871 Al discloses a wafer
support/carrier, which 1s made of a plate having a
plurality of mutually adjacent cutouts each for

25 norizontally holding one substrate, the cutouts having only
slightly larger dimensions than the substrates. Inside the
cutouts are three placement pins, on which the substrates
are to be placed. Owing to this three-point placement, the
maximum possible electrical contact stability is achieved,

30 as is necessary for plasma processes, e.g. PECVD processes.
The plates themselves are composed of graphite, owing to
the temperature stability and the necessary electrical
conductivity.

35 The in this case sqguare substrates are fixed in the plane



WO 2011/069687PCT/EP2010/053516 2 by at least partially dipping into the cutout and are thus fixed
in the x and y directions. The cutouts are milled into a solid plate and permit automatic placement of
the substrates or wafers. 5 However, the manufacture of such solid plasma boats is relatively complex
due to the me¥¥ A& ssing required. 10A similar construction is disclos€§ FERZIINOBHE33 A2.
Here, too, a substrate support with depressions, which have been incorporated with as accurate a fit
as possible, is used for transporting the horizontally arranged substrates, which substrate support
likewise has quite a high mass. The 15 substrate support including the substrates positioned thereon
is transportedh rofls %I”ﬁ%ﬁ?jh BhadS tunhefdPR brotest brant iR wiic iasd iehrfel R HE
electrodes arefarrangeth 2@0thexmatedialg call oEcaurse alsotiesused farthe sabstrate Supports,
such as CFC/CERP (carbonsfiber reinforcgd plastic)or.a GEcaramic mattix that js to say gihigh
temperature matyix, or else metal. 25The use of whole crude plates results in a significant usage of
materials and Processiig Suffdy gﬁfﬁﬁ%‘a relatively large amount of waste. In addition, solid
substrate supports are useable with little flexibility, i.e. the substrate supports are useable mostly only
for a 30specifigprecess, Thigdneans tatamultiplicity of substrate supperts smust be stockeds  For
this reason, Sl%bﬁtragﬁégﬁ orts whicf are useable ]?s universally as gossible or are easily adaptable

for 35concreté tasks would be desirable. 2011/069 CTIERS610/083516° 7 eSS
required.
10 A similar construction is disclosed in WO 02/056338 BA2.

Here, too, a substrate support with depressions, which have
been incorpecrated with as accurate a fit as possible, is
used for transporting the horizontally arranged substrates,
which substrate support likewise has guite a high mass. The
15 substrate support including the substrates positioned
thereon is transported on rclls through a mass tunnel of a

process plant, in which mass tunnel HF/VHF electrcdes are

arranged.
20 Other materials can of course alsc be used for the
substrate supports, such as CFC/CFRP {carbon-fiber

reinforced plastic) or a CF/ceramic matrix, that is to say

2 high temperature matrix, c¢r else metal.

25 The use of whole crude plates results in a significant
usage of materials and processing outlay and also a
relatively large amount of waste. In additicn, solid
substrate supports are useable with little flexibility,
i.e. the substrate supports are useable mostly only for a

30 specific process. This means that a multiplicity of

substrate supports must be stocked.

For this reason, substrate supports which are useable as
universally as possible or are easily adaptable for
35 concrete tasks would be desirable.



3 The invention is then based on the object of providing a material-saving substrate support with which
the disadvantages of the prior art can be avoided. 5 The object on which the invention is based is
achieved by arranging and interconnecting a multiplicity of longitudinal and transverse members to
intersect one WBHEA A8 manner of a grid inside a_frame formed from 10 loR§H/EREH14{0g3516
transverse supports, in a manner such that a base gr?d for directly or indirectly holding substrates is
formed. A substrate support of such configuration is distinguished 15 by a particularly low-mass
construction and is assemblable completely individually and adaptable to any desired conditions of
use. Thus, the substrate support according to the invention can be used with little outlay to transport
any desired slibstrates-througin prosessglantsasince a20d0reespbieing addptatiory isiigssibie simply

using special adapters, 10 afirst gonfigyration ofithe invention, the longjtudinal gnd transverse supports
and also the Ior}%itu inal and 25 %?nr?éerse memberstare connected to é)ng another in a formfitting
manner. In thl{g & v@?‘é?ﬁ’&l‘?d e 8n§1rs%éﬁlit§lfs achieved and I addition simple assembly and

disassembly of the substrate support are ensured. 30The form-fitting connections between the
longitudinal ang; rangypsse supports:and alse thejongitudinal anditansverse membersane
realized simplgxbé/ way: gf mortigg Cland t?%%ré %oin@tgl g{ggéar rgross-lgppedﬂgiﬂsi V‘_’Lhiec“f%" ghe tenons have
non-round or angﬁ’la?oul%r contours and the 35mortise foles have shape-cor%ruent Inner contours.
WO 2011/069687CTYEPDPO10/0583516 transverse members to intersect one

another in the manner of a grid inside a frame formed from

10 longitudinal and transverse suppcrts, in a manner such that
a base grid for directly or indirectly holding substrates
is formed.

A substrate support of such configuration is distinguished

15 by a particularly low-mass constructicn and 1s assemblable
completely individually and adaptable to any desired
conditions of use. Thus, the substrate support according to
the invention can be used with little outlay to transport
any desired substrates through process plants, since a

20 corresponding adaptation is possible simply using special
adapters.

In a first configuration of the invention, the longitudinal
and transverse supports and also the longitudinal and
25 transverse members are connected to one another in a form-
fitting manner. In this manner, a high dimensicnal
stability is achieved and in additicn simple assembly and

disassembly of the substrate support are ensured.

30 The form-fitting connections between the longitudinal and
transverse supports and alsc the longitudinal and
transverse members can be realized simply by way of mortise
and tenon joints and/cr cross-lapped Jjoints, wherein the
tznons have non-round or angular outer contcocurs and the

35 morfise holes have shape-congruent inner contours.



4 In a further development of the invention, the outer longitudinal supports are in each case composed
of an upper chord and a lower chord, which are connected to each other 5fixedly but releasably, which
can be realized particularly easily by using a screw-connection. Furthermore, the transverse members
are fixed in a MPRHER6%6%Enner to the longitudinal supports between the 10 BpB&FRHEAP0EH A the
lower chord, with a form-fitting attachment using mortfse and tenon joints being provided here for. In
afurther configurationof theinvention,the 15 longitudinal and transverse members are provided with
unipartite or multipartite holding devices for the placement and fixing of substrates. Such holding
devices can be configured entirely as desired depending on the dimensions and the shape of the
substrates. 2(in the interestefsimpierixalplityof the holdingdevicestheyayre fixéed ondheer

longitudinal and gngVe{se MemReEs4siag pins, eipSarscrews2athe Balding.devices, e »

furthermore be attached on the su%strate support using pinned-on or screw-connected decoupling

pieces made G EBramte” gPaphftE T nTetaFin ortiBrfo b abotR Bt iat afd/of 2ttt 8Ecoupling
of the Holding Hevivesfrom thersulsstetéd support B0ineafurther develdpmentiof the nveation, the

individual parts 0f the, sufstiate.supporare-provided withR2yC (pyrolytic carbon), SiC-CVD coatings or
with plasma-sprayed ceramic coatings and/or are, depending on the field of use,
Furthermore, the transverse members are fixed in a form-
fitting manner to the longitudinal suppocrts between the
10 upper chord and the lower chord, with a form-fitting
attachment using mortise and tenon Jjoints being provided
herefor.

In a further configuration of the inventicn, the
15 longitudinal and transverse members are provided with
unipartite or multipartite holding devices for the
placement and fixing c¢f substrates. Such holding devices
can be configured entirely as desired depending on the
dimensions and the shape of the substrates.
20
In the interest o¢f simple fixability of the holding
devices, they are fixed on the lcongitudinal and transverse
members using pins, c¢lips or screws.

250 The holding devices can furthermore be attached on the
substrate suppcrt using pilnned-on  or screw-ccnnected
decoupling pleces made o¢f ceramics, graphite or metal in
order to bring about thermal and/or electrical decoupling
of the holding devices from the substrate support.

30
In & further development of the invention, the individual
parts of the substrate support are provided with PyC
(pyrolytic carbon), S$iC-CVD coatings or with plasma-sprayed
ceramic coatings and/or are, depending on the field of use,

35 compesed of CEC, CFRP, ISO~graphite (synthetic graphite) or



35composed of CFC, CFRP, ISO-graphite (synthetic graphite) or WO
2011/069687PCT/EP2010/053516 5 another suitable material. The coating serves for avoiding particle
generation and for electrical insulation. The invention will be explained in more detail below with
reference to AN@EMREPFEmMbodiment. In the associated drawings, Fig. PCREF2UIBFH few
illustration of the and substrate 10support according  the invention; Fig. 2 shows the detail X from
Fig. 1. The substrate support according to the invention is 15 composed of a frame 1, which is
bounded by longitudinal and transverse supports 2, 3, and inside the frame, a multiplicity of

longitudinal aAd taheVerss Wéhb e B akPdrranged (6 Heisedt 67& BRGthEPIn REMEANRS of a

grid. 20 The quaertlbngikudinalestppdots aredomposeddrtackrgase nfahappenchord and a lower
chord 6, 7, which are connected to each other. Fixed in a form-fitting manner using mortise and tenon

joints 8 between the upper chord 25 and the lower chord 6,.7 are both the transverse supports 3 and
the transversgﬂ?en%ﬂégg%? The r@’dlﬁe SatSiiity 16 0T Eved by he e isHe having 2&8 %t fea %]
non-roénd or aadelaedbater tontur eReltheé anartisepoibigiriving a shape-congruent inner contour. As
a result, it suffices to screw- 30 connect only the upper chord and the lower chord with one another in
order to bring about the required staCPiICiHaoVHQ}e gubstrate support. WO
2011/069687PCT/EP26TOI053516 e

Fig. 1 shows an overview i1llustration of the and substrate
10 support according to the invention;

Fig. 2 shows the detail X from Fig. 1.

The substrate support according to the inventicn 1is
15 composed of a frame 1, which is bounded by longitudinal and
transverse suppeorts 2, 3, and inside the frame, a
multiplicity of longitudinal and transverse members 4, 5
are arranged to intersect one another in the manner of a
grid.
20
The outer longitudinal supports are composed in each case
of an upper cherd and a lower chord 6, 7, which are
connected to each other. Fixed in a form~fitting mannexr
using mortise and tenon joints § between the upper chord
25 and the lower chord 6, 7 are both the transverse supports 3
and the transverse members 5. The reguired stability is
achieved by the tenons having an at least non-round or
angular outer contour and the mortise holes having a shape-
congruent inner contour. As a result, it suffices to screw-
30 connect only the upper chord and the lower chord with one
another in order to bring about the required stability of
the substrate support.

Furthermore, the longitudinal and transverse supperts 12, 3

35 and the longitudinal and transverse members 4, 5 are



6 connected to one another form-fittingly in the appropriate manner by way of mortise and tenon joints
8 and/or cross-lapped joints 9. In this manner, a high dimensional stability is achieved and in addition
simple assembly and 5disassembly of the substrate support are ensured. Unipartite or multipartite
holding device¥@tthH4RS ment and fixing of any desired substrates or wafePSdZRIBOHYARGE on
the longitudinal and transverse members 10 4, 5. Such holding devices can be configured entirely as
desired depending on the dimensions and the shape of the substrates. In Fig. 2, for example, a strut
10 is fixed on the transverse members 5. 15The holding devices can be simply fixed on the

longitudinal ar®TraR&VEse hientBets A EERY phidTlipd bF se16Ws. haddiforn B ABIGRIGevices
can be attachedondhe sybstrage sippostarithe lengitudiabusing teceuding 20pieces,nwhich are

pinned inbetwegp,qr gcreyy-coprected and aremade of ceramics, graphite,gr mefal, The individual
parts of the substrate support can be produced from CFC, CFRP or ISO-graphite and be provided

25with PyC, STCXEVD Coktings GrHittt BRematshrayeddiHmiccoatings rf ordeF f'avsid paricle

generation. disassembly of the substrate support are ensured.

Unipartite or multipartite holding devices for the
placement and fixing ¢f any desired substrates or wafers
can be arranged con the longitudinal and transverse members
16 4, 5. Such holding devices can be configured entirely as
desired depending on the dimensions and the shape of the
substrates. In Fig. 2, for example, a strut 10 is fixed on

the transverse members 5.

15 The holding devices can be simply fixed on the longitudinal

and transverse members 4,5 using pins, clips or screws.

In addition, the holding devices can be attached on the
substrate support or the longitudinal using decoupling
20 pieces, which are pinned inbetween or screw-connected and

are made <f ceramics, graphite or metal.

The individual parts of the substrate support can be
produced from CFC, CFRP cor IS0-graphite and be provided
25 with PyC, SiC~CVD coatings or with plasma-sprayed ceramic

coatings in order to avoid particle generation.

A substrate support cf such configuration is distinguished
by a particularly low-mass construction and i1s conpletely
30 individually adaptable tc any desired conditions of use.

With the substrate support according to the invention for
transporting substrates or wafers composed of (glass,
silicon or other materials in or through process plants,

35 substrate supports are used in the semiconductor or



A substrate support of such configuration is distinguished by a particularly low-mass construction and
is completely 30individually adaptable to any desired conditions of use. With the substrate support
according to the invention for transporting substrates or wafers composed of glass, silicon or other
materials in oM¥&§t305HA698Ess plants, 35substrate supports are used in the sEQREXGLENBH10/0O
2011/069687PCT/EP2010/053516 7 photovoltaic mdustry which are also referred to as carriers or
boats or plasma boats. Such substrate supports or carriers are necessary in particular if the substrates
or wafers are particularly sensitive or particularly thin 5with a large surface area. WO

2011/069687PETIEP SO 076535 1678 SThEiate"Stiport 133t%f réféfshce S Ifsme Pongitdidinal

support carriers or boats or plasma boats. Such substrate supports
©r carriers are necessary in particular if the substrates
or wafers are particularly sensitive or particularly thin

5 with a large surface area.



3transverse support 4longitudinal member 5transverse member 6upper chord 7lower chord 8mortise
and tenon joint 9cross-lapped joint 10strut WO 2011/069687PCT/EP2010/053516 9 Substrate support
Patent claims 1. A substrate support for holding substrates or wafers to 5 be ocessed and for
transporting tNEA2HL HPMASUgh process plants, characterized in that, a multipHc i and
transverse members (4, 5) are arranged and intercorfhected to intersect one another in the manner of
a grid inside a frame (1) formed from longitudinal and 10 transverse supports (2, 3), in a manner such
that a base grid for directly or indirectly hoIdlng substrates is formed. 2. The substrate support as
claimed in claim 1, Substrate support

List of reference sxgns

frame
longitudinal support
transverse support
longitudinal member
transverse member
upper chord
lower chord
mortise and tencon joint
cross-lapped joint

0 strut
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15 characterized in that the longitudinal and transverse supports (2, 3) and also the longitudinal and
transverse members (4, 5) are connected to one another in a formfitting manner. 203.The substrate
support as claimed in claim 2, characterized in that the form-fitting connection is realized by way of
mortise and taNE2BiHE98Fand/or cross-lapped joints (9), wherein the tenonshfai&ER2M84538Hround
or angular outer contours and the mortise holes 25have shape-congruent inner contours. 4. The
substrate support as claimed in claims 1 and 2, characterized in that the outer longitudinal supports (2)
are in each case composed of an upper chord and a lower 30chord (6, 7), which are connected to
each other fixedly but releasably. 5. TheeSiEAEUBPERAE ©laimed in claim 4, characterized in
that the transverse members (5) are fixed 35paa-éarm-&itiagmsanner to the longitudinal supports (2)
WO 2011/069687PCT/EP2010/053516 10 between the upper and lower chords (6, 7). 6. The
substrate support as claimed in claim 5, characterized in_ that mortise and tenon joints (8) are

5provided for tre fotnEHittig ZHaEhMERPEF the'trdndverse 9 substrates or wafers to
5

be processed and for transporting them in or through

process plants, characterized in that, a multiplicity of
longitudinal and transverse members {4, 5) are arranged and
interconnected to intersect one ancther in the manner of a
grid inside a frame (1} formed from longitudinal and
10 transverse supports (2, 3), in a manner such that a base

grid for directly or indirectly holding substrates 1is

formed.
2. The substrate support as c¢laimed in c¢laim 1,
i5 characterized in that the longitudinal and transverse

supports (2, 3} and also the longitudinal and transverse
members (4, 5} are connected to one another in a form—

fitting manner.

20 3. The substrate support as c¢laimed in  claim 2,
characterized in that the form-fitting connection 1is
realized by way of mortise and tenon ijoints ({(8) and/or
cross=-lapped joints (9), wherein the tenons have at least
noen=-round or angular outer contours and the mortise holes

25 have shape-congruent inner contgurs.

4. The substrate support as claimed in c¢laims 1 and 2,
characterized in that the outer longitudinal supports (2)

are in each case composed of an upper chord and a lower

30 chord (6, 7}, which are connected to each other fixedly but
releasably.
5. The  substrate support as claimed in claim 4,

characterized in that the transverse members (5) are fixed

35 in a form-fitting manner to the longitudinal supports (2)



members (5). 7. The substrate support as claimed in one of claims 1 to 6, characterized in that the
longitudinal and transverse 10members (4, 5) are provided with unipartite or multipartite holding
devices for the placement and fixing of substrates. 8. The substrate support as claimed in claim 7,
characterized‘ﬂ&r%?llwmaing devices are fixed on the 15longitudinal and tr&¢SVEROMARIAL (4, 5)
using pins, clips or screws. 9. The substrate supportlgs claimed in claims 7 and 8, characterized in
that the holding devices are provided with 20pinned-on or screw-connected decoupling pieces made of
ceramics, graphite or metal. 10. The substrate support as claimed in one of claims 1 to 9,

characterized it Hi&tHe FdvidBREFarfs 6 the W25 sGhstF&te stipportare provided with PyC, SiC-CVD

coatings or with plasma-sprayed ceramic coatings and/or are composed of CFC, CFRP or
ISO-graphite. ¢ The substrate support as c¢laimed in claim 5,
characterized in that mortise and tenon Joints (8} are
5 provided for the form-fitting attachment of the transverse
members (5.

7. The substrate support as claimed in one of claims 1 to
6, characterized in that the longitudinal and transverse
10 members (4, 5) are provided with unipartite or multipartite

holding devices for the placement and fixing of substrates.

8. The substrate suppcrt as claimed in claim 7,
characterized in that the holding devices are fixed on the
15 longitudinal and transverse members (4, 5) using pins,

clips or screws.

9. The substrate support as claimed in claims 7 and 8,
characterized in that the holding devices are provided with

20 pinned-on or screw-connected decoupling pieces made of
ceramics, graphite or metal.

10. The substrate suppcrt as claimed in one of claims 1 to
9, characterized 1in that the individual parts of the

25 substrate support are provided with PyC, SiC-CVD coatings
or with plasma-sprayed ceramic coatings and/or are composed
of CFC, CFRP or I30-graphite.



