Substrate carrier

The present invention relates to a substrate carrier with a substrate carrier plate compris-
ing a front-sided substrate carrier surface on which at least one substrate receiving area

is provided for receiving a substrate, respectively.

Substrate carriers, which are used particularly for processing semi-conductor substrates
such as silicon wafers, shall hold at least one substrate safely thereby enabling its re-
spectively their flawless processing. Hereby, horizontally aligned substrate carriers, so-
called trays or carriers are typically used on whose surface at least one laminar substrate
such as a semi-conductor wafer is placed and is processed in this position and/or is
transported on the substrate carrier. The substrate(s) shall thereby be supported stably
on the substrate carrier. After the effected processing respectively after the effected

transport, the substrate(s) can be taken from the substrate carrier without damage.

A substrate carrier of the initially mentioned type is known from the document DE 40 26
244 C2, for instance. The known substrate carrier comprises a substrate carrier plate
with a deepening in which a substrate is supported in a laminar fashion. The side walls of
the depeening hold the substrate in its position. For a vacuum fixation of the substrate on
the substrate carrier as well as a possible ventilation after a vacuum process, a circum-
ferential space between the substrate and the substrate carrier as well as a bore below
the substrate going through the substrate carrier are provided according to this state of
the art. That is, the substrate is centrally arranged on a kind of pedestal on the substrate
carrier, while the outer areas of the substrate do not touch the substrate carrier since the
substrate carrier is recessed at these areas. Moreover, another space can be centrally
arranged below the substrate, wherein the substrate carrier plate comprises a through
opening in this central area. It is unfavorable in this state of the art that the pedestal can
be replicated particularly in a plasma process on the substrate, whereby the characteris-
tics of the substrate, for example the electric conductivity, can be negatively influenced.
Furthermore, the substrate can tilt into the circumferential deepening and thus is no

longer supported in a laminar fashion on the substrate carrier. Thereby, for instance,



damages of the substrate can be produced and/or inhomogeneities can occur during the

substrate processing such as an inhomogeneous substrate coating.

Therefore, it is the object of the present invention to propose a substrate carrier, which
enables, possibly without impairment of the characteristics of the substrate or the sub-
strate processing, a secure support of the substrate and a simple, damage-free removal

of the substrate from the substrate carrier when operating in a fast manner.

According to the invention, the object is solved in that the substrate receiving area com-
prises an interior area and an exterior area running around the interior area, wherein the
exterior area comprises spaced plateaus which are raised compared to a surface of the
interior area for supporting periphal areas of the substrates, wherein ventilation channels

are provided between the plateaus.

In the substrate carrier according to the invention, in the front-sided substrate carrier sur-
face, several supporting parts separated by gaps are provided, which are at least partly
arranged below a substrate provided on the substrate carrier forming a supporting area
for an periphal area of a substrate to be placed on the substrate carrier. Thus, the sub-
strate lies edge-sided on a raised level compared to the interior area of the substrate
receiving area on the substrate carrier plate. Between the spaced plateaus as well as in
the interior area of the substrate receiving area, the front-sided substrate carrier surface
comprises a lower level than on the plateaus. Thereby, channels are provided between
the plateaus, which operate as ventilation channels during ventilation and/or de-airing,
that is leading gas into the interior area of the substrate receiving area and thus enabling
a rear ventilation of the substrate, which on the other hand permits a simple, damage-

free removal of the substrate from the substrate carrier.

Hence, the substrate carrier according to the invention has the advantage that the sub-
strate with its periphal areas is placeable speedily in a plane-parallel fashion on the sub-
strate receiving area and in doing so, no gas cushion can develop between the substrate
and the supporting parts, by which a horizontal shifting of the substrate on the substrate
carrier can be largely avoided. Thereby, at least one free space between the substrate
carrier and the substrate is provided in the interior area of the substrate receiving area.

The gas being in that free space can escape to the outside through the ventilation chan-



nels provided between the plateaus in the substrate support so that the substrate does
not “float” on the exterior area. This facilitates the secure and speedy placing of the sub-
strate on the substrate carrier plate as a shifting of the substrate on a gas cushion is

avoided.

The ventilation channels further effectuate that, when taking the substrate from the sub-
strate carrier, the gas is led sideways below the substrate and thereby the substrate can
be lifted easily and damage-free from the substrate carrier plate. Furthermore, the plat-
eaus and ventilation channels are only provided in an edge area of the substrate so that

a reproduction of these structures on the substrate is minimized.

In a preferred embodiment of the substrate carrier according to the invention, the plat-
eaus are provided on a same level as the front-sided substrate carrier surface, except for
a surface of the interior area(s). That is, a different, namely a lower level than for the rest
of the front-sided substrate carrier surface, is provided only for the interior area and the
ventilation channels. The plateaus can be formed by being areas of the front-sided sub-
strate carrier surface between the ventilation channels. The result of this is a cost-

effective production of the substrate carrier according to the invention.

In an advantageous development of the substrate carrier according to the invention, the
ventilation channels are provided all-sided around the substrate receiving area. Thereby,
a uniform de-airing and ventilation of a back side of the substrate is made possible.
Hence, the air or gas cushion below the substrate is evenly removed in the substrate
carrier support respectively evenly reproduced in the substrate removal so that the sub-
strate is not only lying securely and in a laminar fashion on the substrate carrier but can

also be removed securely and speedily from it.

The plateaus are particularly preferably provided bar-shaped in the present invention. By
doing so, on the one hand, a stable support method is provided while, on the other hand,
the bar-shaped plateaus only form a small support area and thus only reproduce mini-
mally or not at all on a back side of the substrate and/or on a substrate carrier front side
in the substrate processing. The support forming plateaus parts are thus preferably long-
ish and/or rectangular, whereby a simple and cost-effective production of the plateaus

and/or the ventilation channels is possible. According to a preferred embodiment of the



substrate carrier, the ventilation channels are milled into the front-sided substrate carrier
surface. That is why the ventilation channels are producible in a simple and cost-effective
way. The interior area, which has a lower height level than the exterior area, can equally

be milled into the front-sided substrate carrier surface.

In an alternative embodiment of the present invention, in the interior area, at least one
support structure is provided, on which the substrate can at least partly be supported.
Thereby, the contact area between the substrate and the substrate carrier is effectively
increased, whereby the heat transfer between the substrate carrier and the substrate is
improved. The structure of the support structure, however, can be reproduced on the
substrate, particularly on a substrate front side, as well as it can result in unwanted influ-

ences of the plasma during a plasma process.

In a suitable embodiment of the substrate carrier according to the invention, the plateaus
and/or the support structure are applied by a material coating onto the front-sided sub-
strate carrier surface. Variants for coating such plateau-like support parts as well as the
support structure are, for instance, 3D print, (photo)lithographic methods, screwing on,
soldering, spot-tacking or welding. Moreover, the embodiments of the present invention,
at which ventilation channels are milled into the front-sided substrate carrier surface and
the plateaus are applied onto the front-sided substrate carrier surface by material coat-

ing, can also be combined.

In a particularly advantageous development of the substrate carrier according to the in-
vention, a height of the plateaus and/or a depth of the ventilation channels is in a range
of 0.1 mm to 1 mm, preferably in a range from 0.2 mm to 0.5 mm. Hereby, the height of
the plateaus is meant to be the height compared to the interior area of the substrate sup-
port area and/or the height compared to a deepest spot of a ventilation channel. It has
proven that the ventilation and de-airing in a depth range and/or height range of 01. mm
to 1 mm, preferably of 0.2 mm to 0.5 mm is satisfactory for a fast handling of the at least
one substrate. On the other hand, a good thermal connection shall be provided between
the substrate and the substrate carrier which is also ensured by the depth range and/or

height range of 0.1 mm to 1 mm, preferably of 0.2 mm to 0.5 mm.



It has proven particularly advantageous in a substrate carrier according to the invention if
the distance of the plateaus to each other and/or a width of the ventilation channels is in
a range of 0.1 mm to 5 mm, preferably in a range of 0.2 mm to 1 mm. Hereby, the dis-
tance of the plateaus to each other is meant to be the distance, which a plateau in the
exterior area of the substrate support area has to an adjacent plateau, to say the dis-
tance which is induced by the width of a ventilation channel between two plateaus. In this
distance range and/or width range of 0.1 mm to 5 mm, preferably of 0.2 mm to 1 mm, a

satisfactory gas flux during the de-airing and/or ventilation process is the result.

In a preferred embodiment of the substrate carrier according to the invention, the sub-
strate carrier plate is formed of at least one electrically conductive material and/or is
coated with at least one electrically conductive material. Thereby, the substrate carrier
plate can be provided, for instance, as an electrode in a substrate treatment chamber.
This is particularly convenient, if the at least one substrate to be processed has to be
adjusted to a certain electrical potential. Electrically conductive material could be, for in-
stance, a metal or an alloy, particularly aluminum, titan or also an alloy of one of these
metals. Furthermore, electrically conductive materials also have a good thermal conduc-
tivity which is a desired characteristic for the substrate carrier plate in order to warm or
cool the substrate being arranged on the front-sided substrate carrier surface of the sub-
strate carrier plate by a tempering device being on a back side of the substrate carrier

plate.

According to an advantageous development of the substrate carrier according to the in-
vention, the exterior area of the substrate receiving area is at most a tenth of a surface of
a substrate provided on the substrate carrier. Thereby, a possible influence of the sub-
strate by a geometrical reproduction of the exterior area onto the substrate in a treatment

process is minimized.

It is particularly preferred when at least one raised projection for a lateral limitation of a
substrate support area on the substrate receiving area is provided off the front-sided
substrate carrier surface. The projection is used as a lateral support for the substrate.
Thus, the substrate cannot shift horizontally, for instance in a ventilated state, and is
fixed in its position on the substrate receiving area. Advantageously, several projections

are provided around a substrate receiving area so that a shifting of a substrate in all di-



rections is prevented. Moreover, exactly one projection can be provided between adja-
cent substrates, respectively so that adjacent substrates “share” one projection, respec-
tively. Alternatively, spaced projections can also be provided between adjacent sub-

strates so that each projection only neighbors one substrate, respectively.

In an alternative embodiment of the present invention, the projection can be provided as
at least one step running around the substrate receiving area in the front-sided substrate
carrier surface. This step has a higher level than the plateaus of the exterior area,
whereby a so-called substrate nest is formed. Ventilation channels run through the step
which can be, for instance, connected to the ventilation channels of the exterior area.
Hence, the substrate is not fully circumferentially tightly enclosed by the step and effec-

tive ventilation and de-airing of the substrate receiving area can be guaranteed.

In an advantageous development of the substrate carrier according to the invention, the
at least one projection is a stud. Hereby, stud is meant to be a cylindrical object whose
lateral surface extends vertically to the front-sided substrate carrier surface. A common
term for such a stud is “pin”. Such cylindrical objects are particularly cost-effectively pro-
ducible. In alternative embodiments, the stud can also be provided as a versatile prism,
for instance, as three-sided prism, cuboid or an eight-sided prism, wherein a lateral sur-
face of the prism extends vertically along a long extension of the prism to the front-sided

substrate carrier surface, respectively.

Preferably, the projection is placed in a blind hole provided in the front-sided substrate
carrier surface. A blind hole is a recess in the substrate carrier surface, which does not
go through the substrate carrier plate. The projection is inserted into the blind hole and
thus sinks partly in the bore and only a part of the projection projects from the bore in
order to prevent the substrate from a lateral shifting. Hence, the projection is inserted
loosely in the blind hole. Alternatively, the projection can also be hold form-fitting in the
blind hole, for instance, by a bayonet-seal or by surfaces of the blind hole and the projec-
tion extending wedge-like against each other. Thereby, the projection can be connected
in a firm but releasable way to the substrate carrier plate. In a special case, the projec-
tion can be provided as screw and the blind hole can be provided with a winding so that

the projection can be screwed in the front-sided substrate carrier surface.



In a special embodiment of the present invention, the projection is inserted from a back
side of the substrate carrier, wherein the projection projects from an opening of the front-
sided substrate carrier surface, wherein the projection is held in the opening by the size
of the opening and wherein the projection is fixed in the opening by a fixation element
from the back side. Thus, in this variant, an opening going through the substrate carrier
plate is provided, through which the projection can extend from the back side of the sub-
strate carrier. The opening and the projection can thereby be formed in such a way that
in the direction of the front-sided substrate carrier surface a kind of a stop is provided,
thus the projection can only go through the opening up to a certain point. At the back
side of the substrate carrier and thus at the back side of the opening, the projection is
fixed at the substrate carrier by the fixation element. The fixing can particularly be pro-
vided gas-tight so that the fixation of the projection closes the opening in the substrate

carrier.

According to another alternative of the present invention, the projection is arranged in a
groove being provided in the substrate carrier plate running parallel to the front-sided
substrate carrier surface, wherein a supporting element of the projection being provided
in the groove is encompassed by a counter supporting element. Hence, the groove can
be provided wider in a deep area than in an area close to the front-sided substrate carrier
surface so that a tapering of the groove in the direction of the front-sided substrate carri-
er surface is provided. The tapered area can form the counter supporting element. The
projection on her part can also be expanded in a bottom part provided in the groove, sim-
ilar to a screw head. This expanded area of the projection can form the fixation element.
Thereby, the projection is held in the groove by form closure. In case of a long groove,
the projection, like a so-called slot nut, can be shifted in a desired position and can be

secured one-sidedly or bilaterally against shifting by at least one stop element.

In a preferred embodiment of the substrate carrier according to the invention, the projec-
tion is provided from at least one electrical insulator. Electrical insulators are poor heat
conductors, whereby the formation of a heat sink is prevented by the stud as projection.
Moreover, the substrate carrier plate can be used as electrode in a substrate treatment
process. By the formation of the projection as electrical insulator, it is prevented that po-
tential tops build up above the substrate carrier plate. If the substrate, for instance, is

processed in a plasma, a distortion of plasma is thus avoided by the projection being



provided as an electrical insulator. Materials such as glass, quartz, ceramic, or plastics,
particularly aluminum oxide are possible for the projection. Therefore, such projections

can also be called “ceramic pins”.

According to an advantageous development of the substrate carrier according to the in-
vention, the projection is hollow on the inside. The projection can, for instance, be a hol-
low cylinder. This is favorable for a substrate treatment process in a vacuum since the
projection cannot be pulled from the blind hole by the resulting underpressure during de-

airing.

It has also proven advantageous if the projection is tapering pointed or rounded at one
end facing away from the substrate carrier plate. Should a substrate erroneously be
placed on the front-sided substrate carrier surface outside of the substrate receiving area
so that the substrate touches an inclined surface of the projection, than this inclined sur-
face of the projection leads to a guidance of the substrate towards the substrate receiv-

ing area. Thereby, it is effected that the substrates are arranged between the projections.

Advantageous embodiments of the present invention, their structure, function and ad-

vantages are explained in more detail by figures in the following, wherein

Figure 1 schematically shows a top view on a front-sided substrate carrier surface of

a substrate carrier according to the invention;

Figure 2 schematically shows a top view on the front-sided substrate carrier surface
of the substrate carrier of figure 1 with substrates placed on substrate re-

ceiving areas;

Figure 3 schematically shows a cross-sectional view of a substrate carrier according
to the invention with substrates placed thereon along plateaus of substrate

receiving areas;

Figure 4 schematically shows another cross-sectional view of the substrate carrier
according to the invention of figure 3 with substrates placed thereon along

ventilation channels;



Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

shows a cross-sectional view of a detailed view of a substrate carrier ac-
cording to the invention with a cylindrical or cuboid projection in a blind

hole;

shows a cross-sectional view of a detailed view of a substrate carrier ac-
cording to the invention with a pyramidal or conical projection in a blind

hole;

shows a cross-sectional view of a detailed view of a substrate carrier ac-
cording to the invention with a projection being hollow on the inside in a
blind hole;

shows a cross-sectional view of a detailed view of an alternative embodi-
ment of a substrate carrier according to the invention with a projection go-

ing through an opening of the substrate carrier;

shows a cross-sectional view of a detailed view of another alternative em-
bodiment of a substrate carrier according to the invention with a projection

held in a groove; and

schematically shows a top-view on a substrate receiving area of a sub-
strate carrier according to the invention with support structures arranged in

the interior area.

Figure 1 shows an embodiment of a substrate carrier in a top-view. The substrate carrier

comprises a substrate carrier plate 1 with a front-sided substrate carrier surface 2. Rec-

tangular substrate receiving areas 3 are spaced in several columns and rows on the

substrate carrier surface 2. Each substrate receiving area 3 comprises a rectangular inte-

rior area 5, respectively with a low height level as well as an exterior area 6 running

around the interior area 5. Alternatively, it is also conceivable that the substrate receiving

area 3 and the interior area 5 have other geometries than being rectangular, for instance,

circular, oval or octagonal.
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In the exterior area 6, plateaus 7 having a higher level compared to the interior area 5 as
well as ventilation channels 8 with the low height level of the interior area 5 are provided.
In the embodiment of figure 1, the ventilation channels 8 are provided as creasings being
parallel or vertically aligned to each other and the plateaus 7 are provided as bars being
parallel or vertically aligned to each other. In other embodiments of the present invention,
the ventilation channels 8 can also be arranged in an acute or in an obtuse angle to each

other. Likewise, the plateaus 7 can also from acute or obtuse angles to each other.

Projections 9 projecting from the substrate carrier surface 2 are provided around the
substrate receiving area 3. In the embodiment of figure 1, exactly one projection 9 is pro-
vided for each side of the substrate receiving area 3 so that the rectangular substrate
receiving area 3 is surrounded by four projections 9. Thereby, a shifting of a substrate 4
in each direction can be prevented. In alternative embodiments, several projections 9
can be arranged for each side of the substrate receiving area 3. When having circular or
oval geometries of the substrate receiving area 3, it is of advantage to arrange the pro-
jections 9 also circular or oval around the substrate receiving area 3. The projections 9 of
the embodiment of figure 1 are arranged on plateaus 7. Alternatively, the projections 9
can be arranged in ventilation channels 8, wherein the ventilation channels 8 are wider
then than the projections 9 so that the gas flux through the ventilation channels 8 is un-

hindered.

Figure 2 shows the substrate carrier of figure 1 in a top-view onto the front-sided sub-
strate carrier surface 2 with substrates 4 lying on the substrate carrier plate 1. Here, the
substrates 4 are lying on the substrate receiving areas 3 and cover them. In the embod-
iment shown here, the substrates 4 are rectangular, but can also be, for instance, round

or other, for instance, multiangular geometries.

The projections 9 are laterally spaced to the substrates 4. A low distance is provided be-
tween the substrates 4 and the projections 9 so that one substrate 4 each can be ar-
ranged between four projections 9 surrounding the substrate 4. On the other hand, this
distance between the substrate 4 and the projections 9 is chosen so low that the sub-

strate 4 is limited by one of the projections 9 if slightly shifted horizontally.
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Furthermore, the ventilation channels 8 are arranged laterally and in an edge area of the
substrate 4, running from an exterior area 6 to an interior area 5, respectively and thus
are partly arranged under the respective substrate 4. Between two ventilation channels
8, a plateau 7 is provided, respectively, wherein the substrate 4 is lying on the plateau 7,
wherein the plateaus 7 in figure 2 are only recognizable as areas between the ventilation

channels 8.

Figure 3 shows a cross-section of a substrate carrier according to the invention with sub-
strate 4 supported thereon according to the line A-A of figure 2 that is along the plateaus
7. On the front-sided substrate carrier surface 2 of the substrate carrier plate 1, the sub-
strates 4 are arranged. Several projections 9 are each laterally spaced to the substrates
4 with a low distance to the respective substrate 4. The substrate 4 is supported in an
exterior area 6 on at least one plateau 7, respectively, whereas in the interior area 5 be-
low the substrate 4, a free space or hollow space between the substrate 4 and the sub-

strate carrier plate 1 is provided.

Figure 4 shows a cross-section of a substrate carrier according to the invention with sub-
strates 4 supported thereon according to the line B-B of figure 2 that is along the ventila-
tion channels 8. In contrast to figure 3, the ventilation channel 8 extending under the
substrate 4 in the exterior area 6 is hereby visible. The ventilation channel 8 is on the
same height level as the interior area 5 and is connecting same fluidicly with a space
provided above and below the substrate carrier plate 1. If a substrate carrier plate 1 with
substrates 4 placed thereon is deaerated for a vacuum process, the in the interior area 5
arranged gas being in the hollow space between the substrate carrier plate 1 and the
substrate 4 can be led through the ventilation channels 8 to the outside. In case the ven-
tilation is done after a vacuum process, the gas in turn can stream through the ventilation

channels 8 into the interior area 5 and thus can ventilate the substrate 4 from the back.

Figure 5 schematically shows a cross-section of a detailed view of a projection 9 formed
as a stud of a substrate carrier according to the invention in a blind hole 10. The blind
hole 10 is inserted in the front-sided substrate carrier surface 2 of the substrate carrier
plate 1, wherein the blind hole 10 depicts a deepening in the front-sided substrate carrier

surface 2, which does not go through the substrate carrier plate 1. Hence, the blind hole
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10 can be a round recess, also in form of a cylinder; alternatively, however, it can also

have an angled or oval base area.

The projection 9 is in its base area preferably congruent to the base area of the blind
hole 10, but made smaller so that a smooth insertion of the projection 9 into the blind
hole 10 is possible. In case of a round blind hole 10, the bar-shaped projection 9 is thus
provided as cylinder. In the embodiment of figure 5, the projection 9 is formed of one

block and as a straight body.

Figure 6 schematically shows a cross-section of a detailed view of a projection 9a in an
embodiment of the substrate carrier according to the invention usable instead of the pro-
jection 9. The projection 9a is formed as an upwardly tapered body that is in case of a
round base area as cone and in case of an angled base area as pyramid. Alternatively, it
is also conceivable that a socket of the projection 9a formed as straight body, is sunk into
the blind hole 10 and only an area of the projection 9a is being raised above the blind
hole is formed as upwardly tapered body. In the embodiment of figure 6, the projection

9a is formed of one block.

Figure 7 schematically shows a cross-section of a detailed view of another alternative
embodiment of a projection 9b usable instead of the projection 9 or 9a in the substrate
carrier. The projection 9b is hollow in the inside, thus can be a cylinder tube or a prism
being hollow in the inside. This has, particularly in a vacuum process, the advantage that
when de-airing, the projection 9b is not drawn out of the blind hole 10 due to the under

pressure arising over the front-sided substrate carrier surface 2.

Figure 8 schematically shows a cross-section of an alternative embodiment of a sub-
strate carrier according to the invention, in which the substrate carrier plate 1a comprises
a through opening 13. A projection 9c extends from one back side 12 of the substrate
carrier to the front-sided substrate carrier surface 2 going through the opening 13.The
opening 13 as well as the projection 9c are tapered in the direction of the front-sided
substrate carrier surface 2, wherein the opening 13 and the projection 9c have the same
circumference at the front-sided substrate carrier surface 2 in the shown embodiment,
thus a stopper is provided there, whereby the projection 9c cannot project further through

the opening 13. At the back side 12 of the substrate carrier, a fixation element 91 is ar-
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ranged at the projection 9c¢, which can be connected firmly and gas-tight with the back
side 12, for instance, by soldering. Thereby, a falling out of the projection 9c from the

substrate carrier plate 1a can be prevented.

Figure 9 schematically shows a cross-section of another embodiment of a substrate car-
rier according to the invention with the substrate carrier plate 1b. The substrate carrier
plate 1b comprises a groove 14 provided in the front-sided substrate carrier surface 2,
which is widened compared to an area close to the substrate carrier surface 2. The pro-
jection 9d provided in the groove 14 is form-adapted to the groove 14, thus has a widen-
ing in a lower part, which forms the support element 92. The support element 92 is en-
compassed by the counter support element 15, which is provided by the groove 14 in the
substrate carrier plate 1b. Thereby, a vertical pulling out of the projection 9d from the
groove 14 is prevented by form closure. The projection 9d can be secured against a hor-
izontal shifting in the groove 14 by at least one stop element, which can be fixed besides

the projection 9d in the groove 14, respectively.

Figure 10 shows an alternative embodiment of a receiving area 3a in a top-view. In con-
trast to the embodiment according to figure 1, four each rectangular-shaped support
structures 11 are provided in the interior area 5a, which can have the same level as the
plateaus 7. Thus, the support structures 11 may come into contact with a substrate 4
which can be placed on the substrate receiving area 3a. Thereby, a sagging of the sub-
strate 4 over the interior area 3a can be avoided, on the one hand. Moreover, a contact
area between the substrate 4 and the substrate carrier plate 1 is thus enlarged in com-
parison to the embodiment according to figure 1, whereby the heat transfer between the

substrate carrier plate 1 and the substrate 4 is increased.
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CLAIMS

Substrate carrier with a substrate carrier plate (1, 1a, 1b) comprising a front-sided
substrate carrier surface (2), on which at least one substrate receiving area (3, 3a)
for receiving a substrate (4), respectively, is provided, wherein

the substrate receiving area (3, 3a) comprises an interior area (5) and an exterior
area (6) extending around the interior area (5), wherein the exterior area (6)
comprises spaced plateaus (7) being raised compared to a surface of the interior
area (5) for the support of edge areas of the substrate (4), wherein ventilation
channels (8) are provided between the plateaus (7) and wherein the ventilation
channels (8), which extend from the exterior area (6) to the interior area (5),
respectively, are provided as creasings being parallel or vertically aligned to each
other and the plateaus (7) as bars being parallel or vertically aligned to each other
and the ventilation channels (8) are at the same height level as the interior area (5)
and the ventilation channels (8) are connecting fluidicly the interior area (5) with a

space provided above and below the substrate carrier plate (1, 1a, 1b).

Substrate carrier according to claim 1, characterized in that the plateaus (7) are
provided on a same level as the front-sided substrate carrier surface (2), except for a

surface of the interior area(s) (5).

Substrate carrier according to claim 1 or 2, characterized in that the ventilation

channels (8) are provided circumferentially around the substrate receiving area (3a).

Substrate carrier according to at least one of the preceding claims, characterized in

that the plateaus (7) are bar-shaped.

Substrate carrier according to at least one of the preceding claims, characterized in
that the ventilation channels (8) are milled into the front-sided substrate carrier

surface (2).
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11.

12.
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Substrate carrier according to at least one of the preceding claims, characterized in
that at least one support structure (11) is provided in the interior area (5), on which

the substrate (4) can at least partly be supported.

Substrate carrier according to at least one of the preceding claims, characterized in
that the plateaus (7) are applied by a material coating on the front-sided substrate

carrier surface (2).

Substrate carrier according to at least one of the preceding claims, characterized in
that a height of the plateaus (7) and/or a depth of the ventilation channels (8) is in a

range of 0.1 mm to 1 mm.

Substrate carrier according to at least one of the preceding claims, characterized in
that a distance of the plateaus (7) to each other and/or a width of the ventilation

channels (8) is in a range of 0.1 mm to 5 mm.

Substrate carrier according to at least one of the preceding claims, characterized in
that the substrate carrier plate (1, 1a, 1b) is provided of at least one electrically
conductive material and/or is coated with at least one electrically conductive

material.

Substrate carrier according to at least one of the preceding claims, characterized in
that at least one projection (9, 9a, 9b, 9c, 9d) projecting from the front-sided
substrate carrier surface (2) is provided for a lateral limitation of a substrate support

area on the substrate receiving area (3).

Substrate carrier according to claim 11, characterized in that the at least one

projection (9, 9a, 9b, 9c, 9d) is a stud.

Substrate carrier according to claim 11 or 12, characterized in that the projection
(9, 9a, 9b, 9c, 9d) is inserted into a blind hole (10) provided in the front-sided

substrate carrier surface (2).
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15.
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17.

18.
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Substrate carrier according to claim 11 or 12, characterized in that the projection
(9, 9a, 9b, 9c, 9d) is inserted from a back side (12) of the substrate carrier, wherein
the projection (9, 9a, 9b, 9c, 9d) projects from an opening (13) of the front-sided
substrate carrier surface (2), wherein the projection (9, 9a, 9b, 9c, 9d) is held in the
opening (13) by the size of the opening (13) and wherein the projection (9, 9a, 9b,
9c, 9d) is fixed from the back side (12) in the opening (13) by a fixation element (91).

Substrate carrier according to claim 11 or 12, characterized in that the projection
(9, 9a, 9b, 9c, 9d) is arranged in a groove (14) of the substrate carrier plate (1)
running parallel to the front-sided substrate carrier surface (2), wherein a support
element (92) of the projection (9, 9a, 9b, 9c, 9d) provided in the groove (14) is

encompassed by a counter support element (15) of the groove (14).

Substrate carrier according to at least one of the claims 11 to 15, characterized in

that the projection (9, 9a, 9b, 9c, 9d) is provided of at least one electrical insulator.

Substrate carrier according to at least one of the claims 11 to 16, characterized in
that the projection (9, 9a, 9b, 9c, 9d) is hollow inside.

Substrate carrier according to at least one of the claims 11 to 17, characterized in
that the projection (9, 9a, 9b, 9c, 9d) is tapering pointed or rounded at one end

facing away from the substrate carrier plate (1).



