
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 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 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 usually made of plates provided with additional means for
holding, 20attaching or placing the substrates or wafers. Forexample,WO02/20871Aldisclosesawafer
support/carrier, which is made of a plate having a pluralityofmutuallyadjacentcutoutseachfor  25
horizontally 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.  



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 mechanical processing required. 10A similar construction is disclosed in WO 02/056338 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 transported on rolls through a mass tunnel of a process plant, in which mass tunnel HF/VHF
electrodes are arranged. 20Other materials can of course also be used for the substrate supports,
such as CFC/CFRP (carbon-fiber reinforced plastic) or a CF/ceramic matrix, that is to say a high
temperature matrix, or else metal. 25The use of whole crude plates results in a significant usage of
materials and processing outlay and also 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 30specific 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 35concrete tasks would be desirable.  WO 2011/069687PCT/EP2010/053516 



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 another in the manner of a grid inside a frame formed from 10 longitudinal and
transverse supports, 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
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 substrates through process plants, since a 20corresponding 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 formfitting
manner. In this manner, a high dimensional stability is achieved and in addition simple assembly and
disassembly of the substrate support are ensured. 30The form-fitting connections between the
longitudinal and transverse supports and also the longitudinal and transverse members can be
realized simply by way of mortise and tenon joints and/or cross-lapped joints, wherein the tenons have
non-round or angular outer contours and the 35mortise holes have shape-congruent inner contours.
WO 2011/069687PCT/EP2010/053516 



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 form- fitting manner to the longitudinal supports between the  10 upper chord and the
lower chord, with a form-fitting attachment using mortise 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. 20 In the interest of simple fixability of the holding devices, they are fixed on the
longitudinal and transverse members using pins, clips or screws. 25The holding devices can
furthermore be attached on the substrate support using pinned-on or screw-connected decoupling
pieces made of ceramics, graphite or metal in order to bring about thermal and/or electrical decoupling
of the holding devices from the substrate support. 30 In a further development of the invention, the
individual parts of the substrate support are provided with PyC (pyrolytic carbon), SiC-CVD coatings or
with plasma-sprayed ceramic coatings and/or are, depending on the field of use, 



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 exemplary embodiment. In the associated drawings,        Fig. 1 shows an overview
illustration of the and substrate 10support according to 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 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 chord 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 transverse members 5. The required 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.  WO
2011/069687PCT/EP2010/053516 



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 devices for the placement and fixing of any desired substrates or wafers can be arranged 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 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 20pieces, which are
pinned inbetween or screw-connected and are made of ceramics, graphite or metal. The individual
parts of the substrate support can be produced from CFC, CFRP or ISO-graphite and be provided
25with PyC, SiC-CVD coatings or with plasma-sprayed ceramic coatings in order to avoid particle
generation. 



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 or through process plants, 35substrate supports are used in the semiconductor or  WO
2011/069687PCT/EP2010/053516 7 photovoltaic industry 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
2011/069687PCT/EP2010/053516 8 Substrate support List of reference signs 1frame 2longitudinal
support 



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 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 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 holding substrates is formed. 2. The substrate support as
claimed in claim 1, 



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 tenon joints (8) and/or cross-lapped joints (9), wherein the tenons have at least non-round
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. The substrate support as claimed in claim 4, characterized in
that the transverse members (5) are fixed 35in a form-fitting manner 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 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 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 in that the holding devices are fixed on the 15longitudinal 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 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 in 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
ISO-graphite. 


