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DEVICE FOR HOLDING A PLANAR SUBSTRATE

Technical Field

The invention relates to an apparatus for holding a planar
substrate, particularly for a wafer or eWLB, having a support
that forms a supporting surface for the substrate, which has at
least one recess provided in the region of the supporting
surface for the substrate, and having at least one holding means
connected with this recess, in terms of flow, for fastening the
substrate onto the apparatus, using a partial vacuum generated

between support and substrate.

State of the Art

“Vacuum chucks” or holders for wafers or other substrates are
known from the state of the art (US2010/0013169A1), which bind
these items or hold them in place on their support, using a
partial vacuum. Often, these also fulfill the task of pulling
the substrates into a planar dimension. For this purpose, the
supporting surface of the support has recesses that are
connected with holding means, in terms of flow, to generate a

partial vacuum. In this way, warped substrates can be pulled to
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be planar - substrates that are comparatively highly warped are
additionally impacted with compressed air, in order to press
them onto the supporting surface and thereby to allow full-area
suction of the substrates onto the holder. BSuch compressed—-air
designs are complicated in design and furthermore have an
increased risk of contamination of the pressure-impacted
substrate surface, which can disadvantageously lead to damage of

the wafers of eWLBs (“embedded Wafer Level Ball Grid Array”).

Furthermore, suction cups for holding wafers are known
(US6517130B1l), which are mounted in a recess of a support that
forms a supporting surface. These suction cups are connected to
a partial vacuum source and can pull back below the edge of the
supporting surface with their cup seal. Comparatively highly
warped substrates cannot be drawn against the supporting surface
by suction, over their full area, with this, and this restricts

the usability of the suction cups.

Presentation of the Invention

The invention has therefore set itself the task of improving an

apparatus for holding a planar substrate, of the type described

initially, in such a manner, with a simple design, that
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comparatively highly warped substrates can be brought into a
specific shape with it, and that nevertheless, in this

connection, the risk of damage to the substrates remains small.

The invention accomplishes the stated task in that the support
has at least one recess having an elastic seal, which is
configured so that it can be moved from a position projecting
beyond the edge of the recess into a position pulled back in
relation to the edge of the recess or at most coinciding with
it, and which works together with the recess to draw the

substrate against the support over its full area, by suction.

If the support has at least one recess having an elastic seal,
which is configured so that it can be moved from a position
projecting beyond the edge of the recess into a position pulled
back in relation to the edge of the recess or at most coinciding
with it, then the risk of damage to the substrate as the result
of possible point-by-point deformation of the substrate in the
region of the seal can be kept slight, because the seal can pull
back under the supporting surface or the edge of the recess when
the substrate is drawn onto the supporting surface by means of
partial vacuum. If this seal now additionally works together

with the recess to draw the substrate against the support over



its full area, by suction, even a substrate that deviates
comparatively greatly from the desired geometrical shape can be
accommodated by the apparatus or holder by means of the
projecting seal, and held in place sufficiently. This is
because the seal can thereby equalize or bridge distances
between supporting surface and substrate, and can ensure a gas-
tight sealing effect. Even comparatively great bending (bow),
waviness {(warp), deviations in levelness (flatness) and/or
thickness deviations (Total Thickness Variation) of the
substrate can be equalized in this manner, thereby making it
possible to guarantee a secure hold of the substrate on the
apparatus. In addition, even great geometrical deviations
cannot prevent the substrate from being drawn against the
support over its full area, by suction, so that all kinds of
substrates can be brought into a desired dimension that is
predetermined by the support. The apparatus can therefore be
characterized, in particular, as compared with the state of the
art, in that a comparatively great geometrical tolerance
capacity can be utilized in simple design manner, with reduced
risk of damage to the sensitive substrate side, and it is
nevertheless possible to bring or straighten substrates into a
desired shape, which can be drawing them flat and/or also

leveling them, for example. This can be comparatively



5
advantageous particular in the case of warped or bent

substrates.

In general, it is pointed out that the seal can also be provided
in a recess that is connected with holding means in terms of
flow, in order to generate a partial vacuum between substrate
and support. A recess can therefore fulfill two technical
functions, on the one hand a holding function and on the other
hand also a technical function with regard to what was explained
above. Furthermore, it is mentioned in general that wafers can
be understood to be circular or square substrates for electronic
components, among other things for microelectronic, photovoltaic
and/or micro-system technology. The term wafer can therefore
also include artificially produced wafers, such as WLB, eWLB or

the like, for example.

Design simplicity can result if the elastic seal is configured
so that it can be passively moved by the substrate, particularly
since the movement forces for dipping the seal into a position
that 1s disruption-free for the shape of the substrate can be
generated at the same time with drawing the substrate in by

suction.
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Preferably, the recesses are disposed distributed over the
support, in order to thereby be able to improve full-area
drawing-in of the substrate by suction. Furthermore, in this
way a locally increased mechanical stress of the substrates
during drawing-in by suction can be kept low. A particularly

robust apparatus can be created in this manner.

Particularly advantageous suction conditions can result if the

recess has a closed contour progression with the seal.

Particularly advantageous conditions for fastening the substrate
on the apparatus can result if the seal essentially surrounds
the recess of the support that has the partial vacuum.

Likewise, in this way the tolerance of the apparatus with regard
to deformed, for example warped or bent substrates can be
increased, because enlarged sealing surfaces can form an
expanded gas-tight connection with the substrate. If the seal
completely surrounds the recess for drawing the substrate in by
suction, then a closed suction region can be made possible, so
that even in the case of comparatively greatly deformed
substrates, secure fastening can become possible with reduced
pressure conditions. The apparatus i1s therefore not only

particularly robust with regard to deviations in the geometry of
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the substrate, but can also avoid damage to the substrate with

reduced stresses.

The tolerance with regard to geometrical deviations of the
substrate can be further increased if the recess for the seal
divides the supporting surface into two supporting surface

portions.

If the recess for the seal follows an edge-side supporting
surface portion, then the substrate can be brought into a
desired shape all the way into its edge region. Comparatively
great bending or warping, which can lead to handling problems,
particularly in the edge regions of the substrate, can be

equalized in this manner.

Simple design conditions can result if the recess having the
seal and at least one recess connected with the holding means in
terms of flow run concentrically. Furthermore, production of
such an apparatus can be carried out in comparatively simple

manner, so that a cost-advantageous apparatus can be created.

In a simple design, the seal is connected with the bottom of the

recess with a firm bond. In particular, it can be avoided, by



means of this set-back of the connection means, that these
cannot lead to any damage of the substrate. A particularly safe

apparatus can thereby be created.

If the seal, which runs conically in cross-section, has two
equal bending shanks, a tilting movement that is free in the
tilting direction can be made possible. In this way, depending
on the progression of the substrate, a tilting movement in the
one tilting direction or a tilting direction opposite to it can
be performed, and this can increase the universal usability of

the apparatus for the most varied substrates.

If the seal is structured as a tubular seal, then the
deformability of the seal can furthermore be utilized to ensure
low stress on the substrate. Furthermore, in this way the
dimensions of the recess for the seal can be kept low and

thereby a cost advantage in production can be made possible.

In order to securely fasten comparatively large substrates,
including their warping, on the apparatus, or to compensate for
their geometric deviations, the support can have multiple
recesses having seals, which separate the support into multiple

supporting surface portions. In a simple design, these recesses
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can run offset radially from one another. Further recesses that
are jointly connected with a holding means, in terms of flow,

can be provided between these recesses having seals.

If at least one recess of a supporting surface portion is
connected with the holding means, in terms of flow, separately
from the other recesses, then different suction pressures can
can be introduced between support and substrate, for example, in
such a manner that particularly gentle straightening of the
substrate can be made possible in this way. Advantageous
drawing of the substrates to flatten or align them can therefore

occur even in the case of severely warped or bent substrates.

Brief Description of the Drawing

In the figures, the object of the invention is shown as an

example, using multiple exemplary embodiments. The drawings

show:

Fig. 1 a side view of a first apparatus with substrate in a
sectional view,

Fig. 2 an enlarged detail view of Fig. 1,

Fig. 3 a top view of the apparatus according to Fig. 1

without substrate, and
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Fig. 4 a cut-off sectional view of a further apparatus for

holding a substrate.

Way to Implement the Invention

The apparatus 1 shown according to Fig. 1, for example, has a
support 2 that forms a supporting surface 3 for a planar
substrate 4, particularly an eWLB. As can be seen in Fig. 1,
the substrate 4 is spherically bent and therefore touches the
supporting surface 3 only in part. In order to now fasten the
substrate 4 onto the apparatus or to bring it into a desired
expanse, the support 2 has recesses 5 that are connected, in
terms of flow, a partial vacuum line 13 of holding means not
shown in any detail otherwise, to generate a partial vacuum. In
this way, the substrate 4 can be drawn against the support
surface 3 and fastened in place, and thereby a shape of the
substrate 4 that possibly deviates from the desired shape is
adapted to the progression of the supporting surface 3.
However, in order to be able to accommodate, fasten or flatten
even comparatively great spherical bending {(concave and/or
convex formation), the support 2 has a further recess 6, in
addition to the recess 5, having an elastic seal 7. 1In this

way, a gas—tight connection of the support 2 and the substrate 4
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is guaranteed, so that the substrate 4 can be drawn onto the
support 2 by suction, using a partial vacuum. However, the
special thing about this seal 7 is that this seal 7 is
configured so that it can be moved from a position 9 projecting
beyond the edge 8 of the recess 6 into a position 9 pulled back
in relation to the edge 8 of the recess 6 or a position 10 at
most equal to this edge 8. The different positions 9 and 10 can
particularly be seen in Fig. 2. By means of this pulling-back
seal 7, stresses of the substrate 4 when drawing this substrate
4 against the supporting surface 3 can now be ignored, and this
can create an apparatus that not only works with particular
tolerance to bending (bow), waviness (warp), deviations in
levelness (flatness), and thickness deviations (Total Thickness
Variation) of the substrate, but also has a comparatively low
risk of damage to the substrate. The apparatus according to the
invention is therefore particularly suitable for comparatively
greatly warped or bent substrates, to hold them securely, on the
one hand, and, on the other hand, to straighten them into a
desired geometrical shape, because this recess 6 works together
with the recess 5 in order to allow drawing the substrate 4 onto

the support 2 by suction, over its full area.
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The elastic seal 7 is passively moved when the substrate 4 is
drawn against the supporting surface 3, so that the substrate 4
elastically deforms the seal 7. In this way, it is possible to
do without further design measures for pulling back the seal 7,
and this makes it possible to create a cost-advantageous

apparatus 1.

The recesses 5 are disposed distributed over the support 2, and
this not only makes the suction pressure uniform but also

ensures drawing-in, by suction, over the full area.

According to Fig. 3, it can be seen that the seal 7 completely
surrounds the recess 5 of the support 2 that has a partial
vacuum, and thereby forms a closed contour progression 12. 1In
this way, a particularly gas—-tight connection between apparatus
1 and substrate 4 can be created. Furthermore, the tolerance of
the apparatus 1 for geometrical deviations of the substrate 4

can be increased even further in this way.

Particular planarity of the fastened-on substrate 4 even in the
edge region of the substrate 4 can be created if the recess for
the seal 7 follows an edge-side supporting surface portion 11.

Because the seal thereby separates the supporting surface 3 into
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at least two supporting surface portions 11 and 12, the outer
supporting surface 11 can improve drawing of the substrate onto

the supporting surface 4, also as a floating bearing.

The recesses 5 and 6 run concentrically. The seal 7 is
structured for great deformability, as a tubular seal, and
connected with the bottom 15 of the recess 6 with a firm bond,
particularly glued to it. 1In this way, a conical cross-section
progression of the seal 7 occurs, which can perform a free
tilting movement 18 with its two shanks 16 and 17, which
movement can be in the one or in the other tilting direction,
depending on the substrate to be accommodated. In this way, the
apparatus 1 is particularly tolerant to substrates 4 deformed in

different ways.

For larger substrates 4, the support 2 can have multiple
recesses 6 having seals 7, which recesses are offset radially
from one another, as has been shown in greater detail in Fig. 4.
In this way, multiple supporting surface portions 11, 12, and 14
can be created. It is advantageous if the recesses 6, 6’ run

radially offset relative to one another.
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The recesses 5’ are connected with the holding means, in terms
of flow, by way of a separate partial vacuum line. In this way,
recesses 5, 5’ to which different partial vacuum conditions can
be applied can also be provided between the recesses 6, 6’
having seals 7, 7'. Comparatively gentle holding and/or
straightening of substrates 1 can thereby be adjusted or

guaranteed.
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Claims

1. Apparatus for holding a planar substrate (4), particularly
for a wafer and/or eWLB, having a support (2) that forms a
supporting surface (3) for the substrate (2), which has at least
one recess (5) provided in the region of the supporting surface
(3) for the substrate (2), and having at least one holding means
(13) connected with this recess (5), in terms of flow, for
fastening the substrate (2) onto the apparatus (1), using a
partial vacuum generated between support (2) and substrate (4),
characterized in that the support (2) has at least one recess
(6) having an elastic seal (7), which is configured so that it
can be moved from a position projecting beyond the edge (8) of
the recess (6) into a position pulled back in relation to the
edge (8) of the recess (6) or at most agreeing with this
position (9, 10), and which works together with the recess (5)
to draw the substrate (4) against the support (2) over its full

area, by suction.

2. Apparatus according to claim 1, characterized in that the
elastic seal (7) 1s configured so that it can be passively moved

by the substrate (7).
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3. Apparatus according to claim 1 or 2, characterized in that

the recesses (5) are disposed distributed over the support (2).

4. Apparatus according to claim 1, 2 or 3, characterized in
that the recess (6) having the seal (7) forms a closed contour

progression (19).

5. Apparatus according to one of claims 1 to 4, characterized
in that the seal (7) essentially, preferably completely
surrounds the recess (5) of the support (2) that has a partial

vacuum.

6. Apparatus according to one of claims 1 to 5, characterized
in that the recess (6) for the seal (7) divides the supporting

surface (3) into two supporting surface portions (11, 12).

7. Apparatus according to claim 6, characterized in that the
recess (6) for the seal (7) follows an edge-side supporting

surface portion (11).

8. Apparatus according to one of claims 1 to 7, characterized

in that at least one recess (6) having the seal (7) and at least
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one recess (5) connected with the holding means, in terms of

flow, run concentrically.

9. Apparatus according te one of claims 1 to 8, characterized
in that the seal (7) is connected with the bottom (15) of the

recess (6) with a firm bond.

10. Apparatus according to one of claims 1 to 9, characterized
in that the seal (7), which runs conically in cross-section, has
two equal bending shanks (16, 17), in order to allows a tilting
movement (18) of the seal (7) that is free in the tilting

direction.

11. Apparatus according to one of claims 1 to 10, characterized

in that the seal (7) is structured as a tubular seal.

12. Apparatus according to one of claims 1 to 11, characterized
in that the support (2) has multiple recesses (6, 6&’) having
seals (7, 1’), which divide the support (2) into multiple
supporting surface portions (11, 12, 14), which recesses (6, 6')

particularly run radially offset from one another.
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13. Apparatus according to claim 12, characterized in that at
least one recess (5 or 5') of a supporting surface portion (11,
12 or 14) is connected with the holding means (13), in terms of

flow, separately from the other recesses (5 or 5').



