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DEVICE FOR SEPARATING A STRUCTURED
LAYER ON A SUBSTRATE, AND METHOD
FOR SETTING UP THE DEVICE

RELATED APPLICATIONS

[0001] This application is a National Stage under 35 USC
371 of and claims priority to International Application No.
PCT/EP2018/056033, filed 12 Mar. 2018, which claims the
priority benefit of DE Application No. 10 2017 105 374.3,
filed 14 Mar. 2017.

FIELD OF THE INVENTION

[0002] The invention concerns a device for the deposition
of a layer, structured by the application of a mask onto a
substrate, with an adjustment device for purposes of adjust-
ing the position of a mask carrier relative to a support frame.
[0003] The invention also concerns a method for the
setting up of such a device.

BACKGROUND

[0004] The inventive device is used for the deposition of
OLEDs onto flat substrates, consisting, for example, of
glass. Such a device uses a source arrangement, as
described, for example, in WO 2012/175128 Al, to convert
powdery organic initial materials into a vapor. The vapor-
ized initial materials are transported with a carrier gas to a
gas inlet device, as described, for example, in DE 10 2014
116 991 Al. The gas inlet device is a showerhead. It has an
extended surface, which extends essentially over the entire
substrate to be coated. In a gas outlet plane of the gas inlet
device, there are a multiplicity of gas outlet openings,
through which the vapor enters the process chamber. To
avoid condensation of the vapor in the region of the gas inlet
device, the gas inlet device is heated. Below the gas inlet
device is located the process chamber, the floor of which is
formed by a substrate holder. The substrate lies on the
substrate holder. As described in DE 10 2010 000 447 Al,
the substrate holder can be brought in a vertical direction
from a loading position into a processing position. In the
processing position, a mask held by a frame lies on the
substrate. It takes the form of a shadow mask, which during
the coating process rests in contact on the wide face of the
substrate facing the gas inlet device. By this means a
structured layer is deposited. The deposition process is
essentially a condensation of the vapor on the parts of the
surface of the substrate not covered by the mask. For this
purpose, the inventive substrate holder is actively cooled, for
example, by passing a coolant through it. The cooling of the
substrate surface, and also of the mask, takes place by a heat
flow from the mask, or from the substrate surface, through
the substrate into the substrate holder. When the substrate is
changed, the contact between the mask and the substrate is
removed, which reduces the heat dissipation and causes the
mask to heat up. This causes a distortion of the mask
geometry due to the thermal expansion. To avoid this, the
aforementioned DE 10 2010 000 447 A1 proposes a shield-
ing plate that is brought between the inlet device and
substrate holder when changing substrates or masks.

SUMMARY OF THE INVENTION

[0005] The object underlying the invention is that of
developing the previously outlined device in a manner that
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is advantageous for use, and to specify a method by which
the device is prepared in an advantageous manner for the
deposition of a layer.

[0006] The object is achieved by the invention specified in
the claims, wherein subsidiary claims are not only advan-
tageous developments of the subordinate claims, but also
represent individual achievements of the object. The inven-
tions specified in the subordinate claims can also be com-
bined with each other, wherein in these cases the features not
necessary for the purpose in question can also be omitted.
[0007] The inventive device is used for the deposition of
organic substances on a flat substrate, for example to pro-
duce optically active flat elements such as screens, displays
or solar cells. The device has a reactor housing in which
there is a gas inlet device, in particular in the form of a
showerhead, which is heated to an elevated temperature so
that as a result the vaporous initial materials introduced into
a process chamber do not condense on the gas inlet device.
The substrate lies on a substrate holder, which can be moved
from a loading position, in which the substrate holder is
vertically spaced apart from the showerhead, to a processing
position, in which the substrate holder is arranged at a small
vertical distance from the gas outlet surface of the gas inlet
device. For purposes of structuring the layer deposited on
the substrate, a mask is provided, which is carried by a
carrier device, wherein the mask carrier device comprises a
mask carrier, which carries the mask arrangement, and
which can be displaced within the reactor housing in the
vertical direction from a mask changing position into a
processing position. In the processing position, the mask lies
in a contact position on the substrate surface. The mask must
be aligned in the horizontal direction before contact is made
with the substrate surface, so that alignment marks of the
substrate are in alignment with alignment marks of the mask.
When changing masks, the vertical position of the mask
must also be adjusted. Different masks have tolerance-
related differences, which can lead to a tilted position of the
mask surface relative to the substrate surface. This tilted
position is balanced out by a vertical adjustment. While the
surface extent of the mask and the substrate is in the
decimeter or meter range, the vertical adjustment and the
horizontal alignment must be carried out in the micron
range. Here the unavoidable vibrations, and also tolerances
of the components of the device, have a disturbing effect.

[0008] One of the aims of the invention is to specify
measures with which the adjustment of the mask can be
designed to be more vibration-resistant with respect to the
substrate holder or the mask carrier.

[0009] In accordance with the invention an adjustment
device is provided. The adjustment device is mounted on a
support frame, which supports the mask carrier, on which
the mask arrangement rests, wherein the mask arrangement
comprises a frame that clamps the mask. The mask frame
can be restrained on the mask carrier by suitable means such
that it maintains a defined position relative to the mask
carrier. The adjustment device preferably has an adjustment
lever, which is mounted so that it can rotate about an axis of
rotation of a pivot bearing. The adjustment lever forms a
lever transmission in that the adjustment lever preferably has
a short arm and preferably a long arm, and with the short arm
engaging with the mask carrier. The transmission ratio is
preferably at least 5:1, preferably at least 6:1. A control rod
that can be vertically displaced engages with the long arm.
The control rod extends through an opening in the reactor
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housing into a region outside the gas-tight reactor housing,
where an actuator is located, with which the control rod can
be displaced in its direction of extent. Such an adjustment
device can take the form of a vertical adjustment device or
a horizontal adjustment device. A preferred device has both
a vertical adjustment device and a horizontal adjustment
device. With the vertical adjustment device, the short arm
and the long arm run essentially in a horizontal direction,
wherein the arms can be aligned relative to each other at a
zero degree angle or a 180° angle. It can thus transmit a
rectified motion transmission from the control rod to a push
rod, which engages with the mask carrier, or a direction-
inverting motion. The push rod can be attached in an
articulated manner to the end of the short arm or also in an
articulated manner to the mask carrier. With the horizontal
adjustment device, the long arm also extends preferably in
a horizontal direction, so that a control rod can engage with
it in an articulated manner. The short arm preferably stands
at a 90° angle to the long arm, and is articulated with a link
arm on the mask carrier. The link arm and the two arms of
the adjustment lever preferably extend in essentially the
same direction. In accordance with a preferred development
of the invention, the link arm can be a prismatic joint, which
also has an independent significance. It has a push rod, on
which opposing tips engage with cup-shaped recesses, in
particular at least at their deepest points. The recesses are
formed by an end piece. One of the two end pieces is
preferably connected to the short arm. The other end piece
is connected to a pillar, which is connected to the mask
carrier. Support elements are provided to support the end
pieces on the push rod, which are supported on the opposite
side of the end piece. This can also take place by inserting
a tip into a recess, in particular a cup-shaped recess. The
support elements are in turn connected to each other by a
tensile member, wherein the tensile member can be formed
by one or more pull rods or tensile bodies. A spring element
is provided, which generates the tensile force. The spring
can take the form of a tension spring or a compression
spring. A pull rod can, for example, pass through an opening
in a support element. A compression spring can be located
on the end sections of the pull rod, which is supported on a
connecting piece to which the ends of two pull rods are
connected together. The tensile members can in particular be
formed by nested tensile elements, wherein one tensile
element has a cavity through which the push rod passes. This
can overlap with the spring element or can be overlapped by
the spring member. The tensile force can be applied by a
helical compression spring, which sits on the radially inner
tensile element and is supported there by a projection, e.g.
a collar, and which is covered by the radially outer tensile
element, and is supported at its other end on a projection of
the radially outer tensile element, which here too can be
designed as a collar.

[0010] A further development of the prior art, which also
has independent significance, is the pivot bearing of the
adjustment lever, and in particular the use of a leaf spring
bearing for the pivot bearing of the adjustment lever. The
leaf spring bearing has two sections, each having a circular
outline, which are arranged axially next to each other with
respect to an axis drawn through the centers of the circles.
The two sections of the leaf spring are connected together by
bending webs, which pass through the center. The two
axially adjacent sections can be twisted relative to each other
without friction or play, wherein the webs, extending essen-
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tially linearly through the axis, bend. The leaf spring bearing
has a central section on which the adjustment lever is
mounted, and two axially projecting stub shafts, which are
mounted in the support frame. The central section and the
two axially outer sections are clamped so that they do not
rotate when the lever is rotated. The rotation of the lever
about its axis enables the solid body bending of the spring
element. The invention also concerns a mask lifting device,
with which mask carriers can be vertically displaced in a
vertical direction in a reactor housing sealed in a gas-tight
manner with respect to the external environment. Here the
support frame, the mask carrier, and the at least one adjust-
ment lever, are preferably displaced simultaneously in a
vertical direction. One or a plurality of support columns,
which engage with the support frame, can be displaced with
drive means arranged outside the reactor housing. Gas-tight
motion transmission means are provided for this purpose,
which can be designed, for example, as bellows arrange-
ments. With these motion transmission means, the support
columns can be displaced in vertical direction, and the
control rods of the adjustment levers can be vertically
displaced. In a preferred configuration, the control rods
extend within the support columns. The control rods pref-
erably extend within control rod guides. The control rod
guides preferably take the form of tubes, which are arranged
within the support columns. The mask lifting device can
have a mask lifting plate. The mask lifting plate is preferably
guided on guide rails or similar, which are attached to a
frame. The frame is arranged outside the reactor housing,
and can support the reactor housing. In a preferred configu-
ration of the invention, the vertical adjustment device and
the horizontal adjustment device are in each case provided
in pairs. An adjustment lever for purposes of vertical adjust-
ment is preferably arranged adjacent to an adjustment lever
for purposes of horizontal adjustment. Provision is prefer-
ably made for three pairs of adjustment levers to be arranged
on the support frame. The axes of rotation of the adjustment
levers are preferably aligned towards a common point,
which can be located in the plane of the support frame. In a
preferred configuration, the axes of rotation are in each case
offset relative to one another by the same angle. However, it
is sufficient if the angle at which the axes of rotation are
offset relative to one another lies between 100° and 160°.
The two points at which the axes of rotation of the adjust-
ment lever for purposes of vertical adjustment and the
adjustment lever for purposes of horizontal adjustment inter-
sect may coincide, but they may also be different. By
guiding the control rods in control rod guides, there is a
certain independence of the position of the actuator unit,
which is located at a lower end of the control rod guide. The
upper ends of the control rods can be fixedly attached to the
support frame, and the lower ends can be fixedly connected
to a housing of the actuator unit. The actuator unit preferably
contains an actuator for purposes of adjusting the adjustment
lever of the vertical adjustment device, and an actuator for
purposes of adjusting the adjustment lever of the horizontal
adjustment device. The control rods preferably take the form
of pull rods, so that it is essential for the control rod guides
to transmit pressure to the support frame, or to be attached
to the housing of the actuator unit. However, they are also
preferably connected to the support frame, that is to say, to
the housing of the actuator unit, in a tension-resistant
manner, so that the control rod can act as a pull-push rod.
The mask lifting plate, on which in particular the support
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columns for supporting the support frame are supported, can
have an opening, through which the control rod guides
connected to the actuator unit pass freely in the vertical
direction. This arrangement makes it possible to displace the
support frame relative to the mask lifting plate, in order, for
example, to decouple the support column mechanically from
the mask lifting plate.

[0011] A further aspect of the invention concerns a device
for the deposition of a layer structured by the application of
a mask on a substrate with a horizontal adjustment device
and a vertical adjustment device. Here, too, the adjustment
devices preferably engage at precisely three angularly offset
locations arranged on the mask carrier. However, there can
also be more locations. The vertical adjustment device can
be used to adjust the vertical position of the mask, as well
as its tilt angle. The horizontal adjustment device can be
used to adjust the lateral position of the mask. Displacement
can be in the two directions of the plane, but there can also
be a rotation in the plane. The mask can thus be brought into
an alignment position relative to the mask carrier, relative to
the support frame, or relative to the substrate holder. Since
a substrate cannot be reproducibly placed on the substrate
holder, the mask is preferably adjustable relative to the
substrate, wherein alignment marks of the mask are brought
into an alignment position with alignment marks of the
substrate. This can be done by optical image acquisition.
When changing masks, a possible tilt angle of the mask
surface with respect to the substrate surface must also be
balanced out. The mask plane and the substrate holder plane
on which the substrate rests must be brought into a parallel
position. For this purpose, distance sensors are provided in
accordance with the invention, which are arranged in par-
ticular where the means for vertical adjustment are located.
The distance sensors preferably take the form of proximity
switches. Inductive or capacitive proximity switches can be
used. However, optical distance measuring instruments can
also be considered, which determine the distance by reflec-
tion. The distance sensors can be arranged on the support
frame. However, they can also be arranged on the substrate
holder. They are preferably arranged in such a way that they
determine the vertical distance between the edge of the
mask, that is to say, the section of the mask immediately
adjacent to the mask frame, and the substrate holder or
support frame. In a method for the setting up of a device the
following steps are executed in sequence:

[0012] Displacement of a support frame carrying a
mask carrier into a mask changing position;

[0013] Placement of a mask arrangement, having a
mask frame clamping a mask, on the mask carrier;

[0014] Vertical displacement of the support frame
together with the mask carrier and the mask arrange-
ment from the mask changing position into a process-
ing position, wherein the mask carrier assumes an
alignment position relative to the support frame;

[0015] Determination of the vertical distances from
each edge of the mask at three locations, at which a
vertical adjustment device engages with the mask car-
rier, to the support frame, or to a substrate holder
brought into a processing position;

[0016] Alteration of the distances by means of the
vertical adjustment device until the distances are equal;

[0017] Displacement of the substrate holder into a load-
ing position;
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[0018] Placement of a substrate onto the substrate
holder;
[0019] Displacement of the substrate holder into the

processing position, in which it has a minimum dis-
tance from the mask, when the mask carrier is located
in the alignment position;

[0020] Horizontal adjustment of the mask carrier by
means of a horizontal adjustment device until the mask
is brought into an alignment position relative to the
substrate;

[0021] Lowering of the mask by means of the vertical
adjustment device from the alignment position into a
contact position relative to the surface of the substrate.

[0022] Here, too, the vertical and/or horizontal adjustment
is carried out using the adjustment levers described above.
During a subsequent coating of the substrate, the vertical
position of the mask usually no longer needs to be adjusted,
because the tilt angle generally no longer changes. The tilt
angle is thus balanced out without the substrate. Horizontal
adjustment, on the other hand, must be performed with the
substrate resting on the substrate holder.

[0023] The substrate holder is moved from its loading
position into the processing position by a separate lifting
device. A substrate lifting plate is preferably provided for
this purpose, which can be displaced in the vertical direction
by a drive device arranged outside the reactor housing. The
substrate lifting plate carries a support column. However,
there can also be several support columns. The support
column passes through an opening into the reactor housing.
If the substrate lifting plate is located below the mask lifting
plate, the mask lifting plate has an opening through which
the support column of the substrate lifting device passes.
When the substrate holder is brought into its processing
position, it is preferably connected directly to the support
frame with restraining means. The restraining means can
take the form of a V-groove and a spherical surface. The
spherical surface is preferably formed by spherical elements,
which are locally assigned to the support frame. These
spherical elements are supported on the oblique flanks of the
V-groove. A statically determined restraint position is
achieved by the interaction of three spherical elements with
three V-grooves, wherein the apex lines of the V-grooves
preferably intersect at a common point.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Inwhat follows, examples of an embodiment of the
invention are explained with the aid of the accompanying
figures. Here:

[0025] FIG. 1 shows in a highly schematic manner, and for
purposes of clarification of the essential constructive ele-
ments and their interaction, in the manner of a vertical
cross-section, an example of an embodiment of a device, in
which a mask lifting device is located in a mask changing
position, and a substrate holder lifting device is located in a
loading position;

[0026] FIG. 2 shows an illustration as in FIG. 1, but with
the mask lifting device displaced into a processing position;
[0027] FIG. 3 shows a subsequent illustration to FIG. 2,
but with the substrate lifting device displaced into a pro-
cessing position;

[0028] FIG. 4 shows a subsequent illustration to FIG. 3,
wherein a substrate lifting plate 12 is slightly raised, or a
mask lifting plate 9 is slightly lowered, such that a gap 14
is formed;
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[0029] FIG. 5 shows a subsequent illustration to FIG. 4,
but after the loading of the substrate holder 10 with a
substrate 13, and the bringing of the substrate holder 10 into
a processing position, and the lowering of the mask 4 onto
the substrate surface of the substrate 13 to be coated;
[0030] FIG. 6 shows in a schematic manner a plan view
onto the support frame 7 to illustrate the arrangement of
vertical adjustment devices 100 and horizontal adjustment
devices 200, with which the horizontal position and the
vertical position of a mask carrier 6 can be adjusted in
relation to the support frame 7;

[0031] FIG. 7 shows in a schematic manner an adjustment
lever 201 of a horizontal adjustment device 200;

[0032] FIG. 8 shows in a schematic manner a prismatic
joint 210;
[0033] FIG. 9 shows in a schematic manner an adjustment

lever 101 of a vertical adjustment device 100;

[0034] FIG. 10 shows at an enlarged scale the detail X in
FIG. 1;

[0035] FIG. 11 shows at an enlarged scale the detail XI in
FIG. 4,

[0036] FIG. 12 shows at an enlarged scale the detail XII in
FIG. 11;

[0037] FIG. 13 shows in a perspective view an underframe

of a device according to the invention;

[0038] FIG. 14 shows a plan view onto the support frame
7, and adjusting devices 100, 200 arranged in pockets of the
support frame 7,

[0039] FIG. 15 shows an exploded view of some compo-
nents of the device shown in FIG. 13;

[0040] FIG. 16 shows a cross-section along the line XVI-
XVI in FIG. 14,

[0041] FIG. 17 shows at an enlarged scale the detail XVII
in FIG. 16;
[0042] FIG. 18 shows at an enlarged scale the detail XVIII
in FIG. 16;
[0043] FIG. 19 shows at an enlarged scale the detail XIX
in FIG. 16;
[0044] FIG. 20 shows at an enlarged scale the area shown

in FIG. 19, but along the line of cut XX-XX in FIG. 14;
[0045] FIG. 21 shows, in a perspective view, a leaf spring
27 to form a pivot bearing 106, 206;

[0046] FIG. 22 shows the cross-section along the plane
XXI1I in FIG. 21;

[0047] FIG. 23 shows the cross-section along the plane
XXII-XXIIT in FIG. 21;

[0048] FIG. 24 shows in an exploded perspective view a
vertical adjustment device 100;

[0049] FIG. 25 shows the plan view onto the adjustment
lever 101;
[0050] FIG. 26 shows the cross-section along the line

XXVI-XXVI in FIG. 25;
[0051] FIG. 27 shows, in a perspective view, a horizontal
adjustment device 200;

[0052] FIG. 28 shows the horizontal adjustment device in
the side view;
[0053] FIG. 29 shows the cross-section along the line

XXIX-XXIX in FIG. 28;

[0054] FIG. 30 shows a horizontal adjusting device of a
second example of an embodiment;

[0055] FIG. 31 shows the plan view onto the horizontal
adjustment device in FIG. 30; and

[0056] FIG. 32 shows the cross-section along the line
XXXII-XXXII in FIG. 31.
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DETAILED DESCRIPTION

[0057] FIGS. 1-12 show in a schematic manner some
details relevant to the explanation of the operation and
structure of an inventive device, which are explained below:

[0058] A reactor housing 2 made of steel is sealed in a
gas-tight manner with respect to the external environment,
and can be evacuated. A vacuum pump (not shown here) is
provided for this purpose. In addition, the reactor housing 2
has closable openings, through which a mask arrangement 3,
consisting of a mask 4 and a mask frame 5, can be inserted
into the reactor housing 2. The wall of the reactor housing
2 also has an opening (not shown), through which it can be
loaded with substrates.

[0059] A vertically displaceable substrate lifting plate 12
is mounted on a frame (not shown), which can carry the
reactor housing 2. The substrate lifting plate 12 carries a
support column 11, which protrudes into the reactor housing
2 through an opening. There it carries a substrate holder 10,
which has cooling channels 23, through which coolant can
flow to cool the substrate support surface of the substrate
holder 10. Motion transmission means, e.g. a bellows, can be
provided to allow the support column 11 to operate in a
gas-tight manner through an opening in the reactor housing
2.

[0060] Vertically above the substrate holder 10 there is a
gas inlet device 1 in the form of a showerhead which may
have unrepresented heating elements to heat the gas inlet
device 1 to a temperature at which the vapor of organic raw
material introduced through the gas inlet device into a
process chamber below does not condense.

[0061] Outside the reactor housing 2 there is also located
a mask lifting plate 9, which can also be displaced in a
vertical direction. The support column 11 can pass through
an opening in the mask lifting plate 9. Here, too, suitable
motion transmission means can be provided to transmit the
motion of the mask lifting plate 9 in a gas-tight manner into
the reactor housing 2. The mask lifting plate 9 carries
support columns 8, which protrude through openings into
the reactor housing 2. At their upper ends, the support
columns 8 support the support frame 7, in which three
vertical adjustment devices 100 and three horizontal adjust-
ment devices 200 are arranged. In FIGS. 1-6 these are only
represented symbolically, and in FIGS. 7-9 only symboli-
cally in terms of function.

[0062] The lower ends of the support columns 8 are
simply supported on the mask lifting plate 9. They are
connected to the mask lifting plate 9 with a spring element
22 such that they can move away from the mask lifting plate
9 in the vertical direction, so that the gap 14 shown can be
adjusted. The support columns 8 are then decoupled from
the mask lifting plate 9.

[0063] The support columns 8 are hollow. Control rod
guides 109 extend in the cavities of the mask support
columns, for a control rod 108 of the vertical adjustment
device, and control rod guides 209 for control rods 208 of
the horizontal adjustment device 200. One control rod guide
109 and one control rod guide 209 in each case pass through
an opening 17 of the mask lifting plate 9, and their lower
ends are connected to a housing of an actuator unit 16. The
actuator unit 16 is thus not directly connected to the mask
lifting plate 9. In the actuator unit 16 is located a first
actuator 121 for purposes of displacing the control rod 108
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in the control rod guide 109, and a second actuator 221 for
purposes of displacing the control rod 208 in the control rod
guide 209.

[0064] The vertical adjustment device 100 has the adjust-
ment lever 101, which in each case has a pivot bearing 106.
The axes of rotation 107 of the pivot bearings 106 intersect
at the point P1 (see FIG. 6), which lies in the plane
surrounded by the support frame 7.

[0065] The horizontal adjustment device 200 has three
adjustment levers 201, which are arranged approximately
where the three adjustment levers 101 are also located. The
adjustment levers 201 can also be rotated about a pivot
bearing 206. The axes of rotation 207 of the pivot bearings
206 intersect at the point P2. The positions of the points P1
and P2 can in principle be arbitrary. Preferably, however, the
points P1 and P2 are almost coincident. The axes 107, 207,
shown as dot-dash lines in FIG. 6, preferably subtend an
angle a of 120°. However, the angle can also be in a range
between 100 and 160°.

[0066] FIG. 7 shows in a schematic manner the structure
of a single element of a horizontal adjustment device 200. A
pivot bearing 206, which is fixedly connected to the support
frame 7, supports, in particular without play, the adjustment
lever 201, which is here designed as an angle lever, using a
leaf spring bearing. A long lever arm 202, which is about five
times as long as a short lever arm 203, extends in a
horizontal direction, whereas the short lever arm 203
extends in a vertical direction. The control rod 208 is
articulated at an articulation point 204 at the free end of the
long arm 202, and can be moved in the vertical direction
within the tubular control rod guide 209. At the free end of
the short arm 203, a link arm 210 is articulated at an
articulation point 205, which in turn is articulated at a pillar
222, which is fixedly connected to the mask carrier 6.

[0067] If the control rod 208 is displaced in the vertical
direction, the adjustment lever 201 is rotated about its pivot
bearing 206, which leads to a displacement of the articula-
tion point 205 on the short arm 203, to a horizontal motion
in the direction of the double arrow of FIG. 7. This hori-
zontal motion is transmitted to the mask carrier 6 via the
rigid pillar 222.

[0068] FIG. 8 shows an example of a preferred design of
the link arm 210. With the end pieces 213 and 214 the link
arm is connected to the articulation point 205 of the short
arm 203 and the pillar 222. The sides of the end pieces 213,
214 facing each other have recesses 216, in which the points
215 of a push rod 211 facing away from each other are
supported. The recesses 216 each have a cup-shaped lowest
point in which the tip 215 is supported. The end pieces 213,
214 also have recesses 216' on their opposite sides, in which
support elements 217, 217' are supported. The support
elements 217, 217" are connected to each other by means of
tensile members 212. Here these take the form of pull rods,
which are attached at one end to the support element 217.
Their other ends pass through a passage 218 of the other
support element 217'. On the opposite side to the tip, spring
elements 220, penetrated by the tensile members 212, which
here are compression springs, are supported on the support
element 217' by the tensile members 212; these in turn are
acted upon by a connecting piece 219, to which the ends of
the tensile members 212 are attached, so that the spring
elements 220 form a tensile force which holds the tips 215
in the recesses 216 that are assigned to them.
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[0069] FIG. 9 shows in a schematic manner the construc-
tion and bearing arrangement of an adjustment lever 101 of
an element of the vertical adjustment device 100. It takes the
form of a two-armed lever with a long lever arm 102, which
is about five times as long as a short arm 103. The two arms
102 and 103 extend in the horizontal direction at a 180°
angle. However, they can also extend at an angle of 90° to
each other. At the free end of the long lever arm 102, a
control rod 108, which is guided by the tubular control rod
guide 109, is articulated at an articulation point 104. At the
free end of the short arm 103, a push rod 110, which engages
under the mask carrier 6, is articulated at an articulation
point 105. The push rod 110 engages with the mask carrier
6 at an articulation point 111 in a sliding or articulated
manner. If the control rod 108 is displaced in the vertical
direction, this vertical displacement is reduced into a vertical
displacement of the push rod 110. In addition, an optional
spring element 120 is provided, which applies an additional
tensile force in the vertical direction to the mask carrier 6 in
the case of a simple sliding connection of the push rod 110
to the mask carrier 6.

[0070] FIGS. 11 and 12 show an upper part of the substrate
holder 10. The substrate holder 10 has a restraining element
24 in the form of a V-groove. The V-groove 21 is shown here
only in a schematic manner. It is assigned to a projection 24.
A total of three V-grooves 21 are provided. The vertex lines
of the V-grooves 21 intersect at a common point. The
V-grooves 21 extend in a horizontal plane. The V-grooves 21
are open at the top.

[0071] The mask frame 7 has a ball on its underside which
forms a ball surface 20 which is supported on the flanks of
the V-groove. With this restraining means, formed by the
V-groove 21 and the spherical surface 20, the support frame
7 can be directly supported in a statically determinate
manner by the substrate holder 10. The result is a rigid and,
in particular, a vibration-resistant, connection between the
substrate holder 10 and the support frame 7. The support
frame 7 is mechanically rigidly coupled to the mask holder
6 carrying the mask frame 5 by way of the adjustment levers
101 and 201.

[0072] The set-up of a device after a mask change is
preferably carried out with the following steps:

[0073] In the position shown in FIG. 1, both the substrate
holder 10 and the mask carrying device formed by the
support frame, the mask carrier 6, and the adjustment
devices 100, 200 each occupy a change position. A substrate
can be positioned on the upper face of the substrate holder
10, which forms a support surface 10'. Another mask with its
mask frame 5 can be placed on the mask carrier 6. The thin
mask 4, which has openings, is stretched over the mask
frame 5 so that it extends approximately in one plane.
[0074] A mask carrier 6, provided with an exchanged
mask arrangement 3, is moved upwards by displacing the
mask lifting plate 9 into the processing position shown in
FIG. 2.

[0075] By a displacement of the substrate lifting plate 12,
the substrate holder 10 is then brought upwards into a
position in which the spherical surfaces 20 are not yet
supported in the V-slots 21, as shown in FIG. 3.

[0076] The substrate holder 10 is then displaced upwards
relative to the mask lifting plate 9, or the mask lifting plate
9 is displaced slightly downwards. With this relative dis-
placement between the substrate lifting plate 12 and the
mask lifting plate 9, the spherical surfaces 20 enter into the
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V-slots 21. The distance between the mask lifting plate 9 and
the support frame 7 increases. Since the support columns 8
are not connected to the mask lifting plate 9 in a tension-
resistant manner, a gap is formed between the support
columns 8 and the mask lifting plate 9, as indicated in FIG.
4 with the reference number 14. The support frame 7 is no
longer supported by the mask lifting plate 9, but solely by
the substrate holder 10, in particular at the three support
points at which a spherical surface 20 is in each case
supported on the flanks of the V-groove 21.

[0077] In anext step, in an operating position as shown in
FIG. 4, the vertical distance between the edge of the mask
4 and the substrate holder 10 is determined by means of a
distance sensor 25, shown in FIG. 11, which can take the
form of a proximity switch, at at least three locations,
preferably at the three locations at which an element of the
vertical adjustment device 100 is located. Using the adjust-
ment lever 101 of the vertical adjustment device 100, the
vertical distances are altered until they are equal. The mask
4 then lies parallel to the substrate holder 10.

[0078] In a variant of the invention, however, provision
can also be made for the distance sensor 25 to be attached
to the support frame 7.

[0079] After the mask 4 has been brought into a position
that is parallel to the upper face 10' of the substrate holder
10, the substrate holder 10 can be lowered back into its
loading position (FIG. 2) in order to be loaded with a
substrate 13. It is then brought into the processing position,
wherein mask 4 at first still has a small separation distance
of, for example, 0.5 mm, from the upper face of the substrate
13. The mask 4 can be adjusted in the horizontal direction
relative to the substrate 13 by means of the horizontal
adjustment device 200 and an imaging adjustment aid (not
shown). For this purpose, alignment marks of the mask (not
shown in the figures) are brought into coincidence with
alignment marks of the substrate (also not shown). By means
of the adjustment lever 101, and the articulated connection
of the respective short arms 103 with the mask carrier 6, the
mask carrier 6 can not only be moved linearly in the plane.
It can also be rotated. Adjustment aids can have lasers,
which are attached to the substrate holder, and whose laser
beams are directed in the direction onto the mask.

[0080] FIGS. 13-32 show details of an inventive device
for depositing organic molecules on a substrate. In a per-
spective view, FIG. 13 shows a base frame, with a frame in
which a mask lifting plate 9 and a substrate lifting plate 12
can be displaced essentially independently of each other in
the vertical direction. Electrical drives are provided for the
displacement of the mask lifting plate 9 and the substrate
lifting plate 12. With the mask lifting plate 9 a support frame
7 can be displaced vertically, which carries a mask carrier 6,
which in turn carries a mask frame 5, to which is attached
a shadow mask (not shown). The shadow mask is clamped
relative to the mask frame 5 such that it sags only slightly in
the vertical direction. The substrate holder, and a substrate
resting on it, are hidden in this illustration, as is the gas-tight
reactor housing.

[0081] FIG. 14 shows the plan view onto the support
frame 7 with the mask carrier 6 broken away. The support
frame 7 has a rectangular outline, and pockets 28, in which
horizontal adjustment devices 200 are arranged. The pockets
28 are open at the top, as are the pockets 29, in which
vertical adjustment devices 100 are arranged. The vertical
adjustment devices 100 in each case have a push rod 110.
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The push rods 110 are arranged at the points of a triangle.
The horizontal adjustment device 200 has a pillar 222, which
can be displaced in the horizontal direction. The pillars 222
are also arranged at the points of a triangle.

[0082] Two adjustment devices sit on a short leg of the
support frame 7, one behind the other in the direction of
extent. A vertical adjustment device 100 extends in align-
ment with a horizontal adjustment device 200. The push rod
110 and the pillar 222 are located at the two ends, facing
away from each other, of the arrangement formed by the
vertical adjustment device 100 and the horizontal adjustment
device 200.

[0083] Two further mirror image arrangements of a ver-
tical adjustment device 100 and a horizontal adjustment
device 200 are located in the corner regions of the other
short frame leg. Here, a vertical adjustment device 100 is
located next to a horizontal adjustment device 200, wherein
the push rod 110 is also arranged on the side facing away
from the pillar 222. The arrangements of the vertical adjust-
ment devices 100 and the horizontal adjustment devices 200
are such that the axes of rotation 107, 207 of the pivot
bearings 106, 206 of the adjustment lever 101, 201 each
point towards a point within the region surrounded by the
support frame 7.

[0084] FIG. 15 shows bearing recesses 30, in which the
pivot bearings 206, 106 of the adjustment devices 100, 200
are mounted. These take the form in each case of semi-
circular recesses, which are aligned with each other and in
which the stub shafts of the pivot bearings 106, 206 are
located. Bearing locking elements 31 are provided, which
lock the bearing recesses 30 in the upwards direction.
[0085] FIG. 17 shows the cross-section through a vertical
adjustment device 100. An adjustment lever 101 is mounted
such that it can rotate about a pivot bearing 106. The
adjustment lever 101 has a long arm, which extends in the
horizontal direction. At an articulation point 104 at the end
of the long arm 102, a control rod 108 is articulated, which
extends through a control rod guide 109. A spring element
120 engages with a short arm 103 of the adjustment lever
101, which also extends in the horizontal direction; the short
arm 103 is pulled upwards with the spring element. On the
short arm 103 there is also a push rod 110, which is
supported on the mask carrier 6.

[0086] FIG. 18 shows one of the plurality of examples of
an embodiment of a horizontal adjustment device 200. A
lever arm 201 is mounted about a pivot bearing 206. It has
a long lever arm 202 and a short lever arm 203. The long
lever arm 202 extends in the horizontal direction and at an
articulation point 204 is articulated with a control rod 208,
which extends in the vertical direction through a control rod
guide 209.

[0087] The short lever arm 203 extends upwards in the
vertical direction. A link arm 210 is articulated with the
latter. The link arm 210 has a push rod 211 and a tensile
member in the form of a spring element 220. The push rod
211 is supported with its one end on the short lever arm 203,
and with its other end on a pillar 222, which is connected to
the mask carrier 6 in a bending-resistant manner. A spring
element 226 exerts a downwards load on the pillar 222. It is
attached to the floor of the pocket 28.

[0088] FIG. 19 shows the passage 17 through the mask
lifting plate 9. A component 35 is attached to the mask lifting
plate 9, on which component an end plate 33 can be
supported. A motion transmission means in the form of a
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bellows 26 is attached to the end plate 33. Outside the
bellows is atmospheric pressure; inside the bellows is a
vacuum or a reduced pressure. An edge region of the end
plate 33 is spring-loaded by springs 22 against a component
34 which, like the component 35, is fixedly connected to the
mask lifting plate 9. When the mask lifting plate 9 is
lowered, the end plate 33 can detach from the component 35
to float in the space between the components 34 and 35.

[0089] The component 33 carries ring pieces 36, which
form a passage 125 for the control rod 108 of the vertical
adjustment device 100, and a passage 225 for the control rod
208 of the horizontal adjustment device 200. The ring pieces
36 are in each case end sections of bellows 223, 123, which
at their other end form ring pieces 124, 224, which are
fixedly connected to the push rods 108, 208. The bellows
123, 223 thus form the motion transmission means for the
control rods 108 and 208. Inside the bellows 123, 223 is
atmospheric pressure. Outside the bellows 123, 223 is a
vacuum or a reduced pressure.

[0090] Above the ring pieces 124, 224 there is a bridge 32
which is fixedly connected to the end plate 33. The control
rod guides 109, 209, which are both tubular in form, are
supported on the bridge 32. The control rod guides 109, 209
can perform the function of support columns so as to support
the support frame 7 with the mask lifting plate 9, when the
end plate 33 rests on the component 35. The bridge 32 is
then preferably rigidly connected to the end plate 33.

[0091] The two lower ends of the control rods 108, 208 are
connected to actuators 121, 221. The actuator housings,
which are not shown in FIG. 19, are fixedly connected to the
end plate 33 and thus also to the bridge 32.

[0092] The cross-section shown in FIG. 20 shows a back-
wards displaced cross-section similar to FIG. 19. The base
plate 33 is supported here by way of spheres 37 relative to
the component 35, which here forms two V-grooves 38,
which are located opposite each other, and in which the
spheres 37 lie.

[0093] FIG. 21 shows in a perspective view a leaf spring
element 27, as is used in the pivot bearings 106 and 206. A
central region 42 supports the adjustment lever 101 or 201.
The adjustment lever has a circular opening for this purpose,
which can be narrowed using a clamping screw, such that the
central region 42 lies rotationally fixed in the bearing
opening of the pivot bearing 106 or 206.

[0094] In both axial directions, the stub shafts 41, 43
protrude from the wide faces of the adjustment lever 101,
201. A joint 44 extends between two sections of the leaf
spring 27, between the region of the stub shaft 41 and the
central region 42, and between the stub shaft 43 and the
central region 42. End sections of the leaf spring 27 are
provided with webs 39 or 40 respectively, wherein the web
39 is located in the stub shaft regions 41, 43, and the web 40
is located in the central region 42. If the central region 42 is
rotated relative to the two outer stub shaft regions 41, 43, the
webs 39, 40 bend such that a rotational motion can take
place in a friction-free manner simply as a result of the
bending. In the region of the joint 44, the sections 42 and 43
of the leaf spring then move relative to each other in the
direction of rotation.

[0095] FIGS. 24-26 show the adjustment lever 101 of the
vertical adjustment device. The push rod 110 is inserted into
an opening 126. The leaf spring, which forms the pivot
bearing 106, can be inserted into a bearing eye 127.
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[0096] FIGS. 27-29 show an example of an embodiment
of a horizontal adjustment device. The adjustment lever 201
has a long arm 202, at the end of which is located the
articulation point 204. The leaf spring bearing 27 is inserted
in a bearing eye 227. A short lever arm 203 carries an end
piece 213, which effectively forms the short lever arm 203.
A tensile element 212 is supported on one face of the end
piece. On the other face of the end piece 213 is supported a
push rod 211. The tensile piece 212 has a cavity, through
which the push rod 211 passes. The push rod 211 is sup-
ported with its other tip on an end piece 214, which sits on
a pillar 222, which is fixedly connected to the mask carrier
6. A section 228 of the tensile member 212 engages behind
a spring element 220 designed as a compression spring,
which is supported on a projection 229 of another tensile
element 230. The tensile element 230 has the form of a tube
and supports the spring element 220 on its outer wall. The
tensile element 230 is attached to the end piece 214. The
tensile member here is formed by two tensile elements that
are spring-loaded against each other.

[0097] FIGS. 30-32 show another example of an embodi-
ment of a horizontal adjustment device 200 in which the
tensile member 212 consists of two pull rods, which run
parallel to each other. Here the adjustment lever 201 also has
a bearing eye for the formation of the pivot bearing 206, in
which a leaf spring bearing 27 is inserted. The bearing eye
can be pressed onto the central region of the leaf spring
bearing 27. For an explanation of this example of embodi-
ment, reference is made to the explanations of FIG. 8.

[0098] The above statements serve to explain the inven-
tions recorded by the application as a whole, which further
develop the prior art at least by means of the following
combinations of features and in each case also indepen-
dently, wherein two, a plurality, or all of these combinations
of features can also be combined, namely:

[0099] A device, which is characterized in that the adjust-
ment device 100, 200 has an adjustment lever 101, 201,
which is mounted on the support frame 7 such that it can
rotate about an axis of rotation 107, 207 of a pivot bearing
106, 206, and has a first arm 102, 202 and a second arm 103,
203, wherein the second arm 103, 203 engages with the
mask carrier 6, and a control rod 108, 208, which can be
displaced vertically by an actuator 121, 221, engages with
the first arm 102, 202.

[0100] A device, which is characterized in that in a vertical
adjustment device 100, the second arm 103, and the first arm
102, extend in a horizontal direction, wherein the second
arm 103 engages with a push rod 110, which is connected to
the mask carrier 6.

[0101] A device, which is characterized in that in a hori-
zontal adjustment device 200, the second arm 203 extends in
the vertical direction, and the first arm 202 extends in the
horizontal direction, wherein the second arm 203 is con-
nected, with a link arm 210 that is articulated with the latter,
to the mask carrier 6.

[0102] A device, which is characterized in that the first
arm is a long arm of the adjustment lever 101, 201, and the
second arm is a short arm of the adjustment lever 101, 201.

[0103] A device, which is characterized in that the link
arm 210 of the horizontal adjustment device 200 is a
prismatic joint, in which opposing tips 215 of a push rod 211
are each supported in a recess 216 of an end piece 213, 214,
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and in which a tensile member 212 engages with the end
pieces 213, 214, and exerts a load on the tips 215 in the
recesses 216.

[0104] A device, which is characterized in that the tensile
member 212 is fixedly connected to an end piece 213 at an
attachment point 217, wherein a spring element 220 acting
with the tensile member is provided, which is supported on
the tensile member 212 so as to apply force to one end piece
214 in the direction of the other end piece 213.

[0105] A device, which is characterized in that the tensile
member 212 has a cavity, through which the push rod 211 is
guided.

[0106] A device, which is characterized in that the tensile
member 212 has two nested elements, wherein an inner one
of the elements is surrounded by a spring element 220 in the
form of a compression spring.

[0107] A device, which is characterized in that the pivot
bearing 106, 206 is a frictionless leaf spring bearing.
[0108] A device, which is characterized in that the long
lever arm 102, 202 is at least five times, preferably at least
six times, as long as the short lever arm 103, 203.

[0109] A device, which is characterized in that the mask
carrier 6, the adjustment levers 101,201 and the support
frame 7 are arranged such that they can be vertically
displaced by means of a mask lifting device in a reactor
housing 2 which is sealed in a gas-tight manner with respect
to the external environment, wherein the control rods 108,
208 and support columns acting on the support frame 7 can
be displaced from outside the reactor housing 2 by means of
gas-tight motion transmission means.

[0110] A device, which is characterized in that the mask
lifting device, which in particular has a mask lifting plate 9,
is arranged outside the reactor housing 2.

[0111] A device, which is characterized in that the axes of
rotation 107, 207 of the adjustment levers 101, 201 are
directed towards a common point P1, P2, which is located in
a plane framed by the support frame 7.

[0112] A device, which is characterized in that in each case
three horizontal adjustment devices 200, and/or in each case
three vertical adjustment devices 100, are provided, which in
each case have adjustment levers 101, 201, whose axes of
rotation 107, 207 are arranged offset relative to one another
by an angle of between 100° and 160° relative to the
common point P1, P2.

[0113] A device, which is characterized in that the control
rods 108, 208 are guided in control rod guides 109, 209,
wherein the control rod guides 109, 209 are attached to the
support frame 7 with an upper end in a pressure-transmitting
manner, and are attached to an actuator unit 16 housing with
their lower end in a pressure-transmitting manner, wherein
in particular provision is made for the actuator unit 16 to
have an actuator 121 for purposes of displacing the control
rod 108 of the vertical adjustment device, and an actuator
221 of the horizontal adjustment device 200.

[0114] A device, which is characterized in that a mask
lifting plate 9, which can be displaced in the vertical
direction by a drive unit, has an opening 17, through which
the control rod guides 109, 209 connected to the actuator
unit engage.

[0115] A device, which is characterized in that at the
locations at which the vertical adjustment device 100
engages with the mask carrier 6, distance sensors 25 are
provided, which are equipped so as to detect the vertical
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distance from an edge of the mask 4 to the substrate holder
10, or to the support frame 7.

[0116] A device, which is characterized in that the distance
sensor 25 is an inductive or capacitive proximity switch or
an optical distance measuring device.

[0117] A method, characterized by the following steps:

[0118] Displacement of a support frame 7 carrying a
mask carrier 6 into a mask changing position;

[0119] Placement of a mask arrangement 3, having a
mask frame 5 clamping a mask 4, on the mask carrier
6,

[0120] Vertical displacement of the support frame 7
together with the mask carrier 6 and the mask arrange-
ment 3 from the mask changing position into a pro-
cessing position, wherein the mask carrier 6 assumes an
alignment position relative to the support frame 7;

[0121] Determination of the vertical distances 15 from
each edge of the mask 4 at three locations, at which a
vertical adjustment device engages with the mask car-
rier 6, to the support frame 7, or to a substrate holder
10 brought into a processing position;

[0122] Alteration of the distances by means of the
vertical adjustment device 100 until the distances 15
are equal;

[0123] Displacement of the substrate holder 10 into a
loading position;

[0124] Placement of a substrate 13 onto the substrate
holder 10,
[0125] Displacement of the substrate holder 10 into the

processing position, in which it has a minimum dis-
tance 15 from the mask 4, when the mask carrier 6 is
located in the alignment position;

[0126] Horizontal adjustment of the mask carrier 6 by
means of a horizontal adjustment device 200 until the
mask 4 is brought into an alignment position relative to
the substrate 13;

[0127] Lowering of the mask by means of the vertical
adjustment device 100 from the alignment position into
a contact position relative to the surface of the substrate
13.

[0128] A method characterized in that the vertical adjust-
ment device 100 and/or the horizontal adjustment device
200 comprise adjustment levers 101, 201 which have a
vertical movement of a control rod 108, 208 displaceable
from an actuator 121, 221 arranged outside the reactor
housing and which engages a push rod 110 or link arm 210
connected to the mask carrier 6.

[0129] A device characterized in that a central support
column 11 supports the substrate holder 10 and a plurality of
support columns 8 arranged in a periphery of the support
column 11 support the support frame 7.

[0130] A device, which is characterized by restraining
means 20, 21, which restrain the substrate holder 10 in the
processing position on the support frame 7.

[0131] A device, which is characterized in that the
restraining means comprise a V-groove 21 and a spherical
surface 20.

[0132] A device, which is characterized in that the spheri-
cal surface 20 is formed by a spherical element of the
support frame 7, and the spherical surface 20 is supported on
the flanks of the V-groove 21, which is formed by the
substrate holder 10.
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[0133] A device, which is characterized in that the spheri-
cal elements are provided, which in each case interact with
a V-groove 21, wherein the V-grooves 21 are aligned onto a
common point.

[0134] A device, which is characterized in that the mask
lifting device has at least one support column 8, which can
be displaced in the vertical direction by a drive device
arranged outside the reactor housing 2.

[0135] A device, which is characterized in that the sub-
strate holder lifting device has at least one support column
11, which can be displaced in the vertical direction by a drive
device arranged outside the reactor housing 2.

[0136] A device, which is characterized in that the mask
lifting device, and/or the substrate holder lifting device, has
a mask lifting plate 9 or a substrate lifting plate 12 extending
in a horizontal direction, which is guided on a frame
connected to the reactor housing 2.

[0137] A device, which is characterized in that gas-tight
motion transmission means, in particular bellows arrange-
ments, are provided, with which a vertical movement of the
drive device is transmitted onto the support column 8, 11.
[0138] A device, which is characterized in that the support
column 8 of the mask lifting device, in a processing position
of the mask arrangement 3, in which the mask 4 rests in
contact on the surface of the substrate 13, is mechanically
decoupled from a mask lifting plate 9, which is attached to
a frame mechanically coupled to the reactor housing 2, so
that the support frame 7 is supported only by the substrate
holder 10.

[0139] A device, which is characterized in that the
mechanical decoupling of the support column 8 from the
mask lifting plate 9 is achieved by the creation of a gap 14
between the support column 8 and the mask lifting plate 9.
[0140] A device, characterized by a spring element 22 for
purposes of holding in position the support column 8
mechanically decoupled from the mask lifting plate 9.
[0141] A device or a method, characterized in that a
central support column 11 supports the substrate holder 10,
and a plurality of support columns 8 arranged in a periphery
of the support column 11 support the support frame 7.
[0142] A device, characterized by an adjustment device
100, 200 for purposes of adjusting the position of the mask
carrier 6 relative to the support frame 7, on which the
adjustment device 100, 200 engages with a control rod 108,
208 that can be vertically displaced by an actuator 121, 221.
[0143] A device, which is characterized in that the control
rods 108, 208 can be displaced by means of gas-tight motion
transmission means from outside the reactor housing 2,
which is sealed in a gas-tight manner with respect to the
external environment.

[0144] All disclosed features are essential to the invention
(both individually, and also in combination with one
another). In the disclosure of the application, the disclosure
content of the associated/attached priority documents (copy
of the prior application) is hereby also incorporated in full,
also for the purpose of incorporating features of these
documents in the claims of the present application. The
subsidiary claims characterize with their features indepen-
dent inventive developments of the prior art in particular in
order to make divisional applications on the basis of these
claims. The invention specified in each claim can addition-
ally comprise one or a plurality of the features described in
the above description, in particular with features provided
with reference symbols and/or specified in the list of refer-
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ence symbols. The invention also relates to forms in which
individual of the features mentioned in the above description
are not implemented, in particular insofar as they are rec-
ognizably dispensable for the respective purpose, or can be
replaced by other technically equivalent means.

LIST OF REFERENCE SYMBOLS

[0145] 1 Gas inlet device

[0146] 2 Reactor housing

[0147] 3 Mask arrangement

[0148] 4 Mask

[0149] 5 Mask frame

[0150] 6 Mask carrier

[0151] 7 Support frame

[0152] 8 Support column

[0153] 9 Mask lifting plate

[0154] 10 Substrate holder

[0155] 10" Support surface

[0156] 11 Support column

[0157] 12 Substrate lifting plate
[0158] 13 Substrate

[0159] 14 Gap

[0160] 15 Distance

[0161] 16 Actuator unit

[0162] 17 Opening

[0163] 20 Spherical surface

[0164] 21 V-groove

[0165] 22 Spring element

[0166] 23 Cooling passage

[0167] 24 Extension

[0168] 25 Distance sensor

[0169] 26 Motion transmission means, bellows
[0170] 27 Leaf spring, leaf spring bearing
[0171] 28 Pocket

[0172] 29 Pocket

[0173] 30 Bearing recess

[0174] 31 Bearing locking element
[0175] 32 Bridge

[0176] 33 End plate

[0177] 34 Component

[0178] 35 Component

[0179] 36 Ring piece

[0180] 37 Sphere

[0181] 38 V-groove

[0182] 39 Web

[0183] 40 Web

[0184] 41 Stub shaft axial end section
[0185] 42 Central region

[0186] 43 Stub shaft axial end section
[0187] 100 Vertical adjustment device
[0188] 101 Adjustment lever
[0189] 102 Long arm

[0190] 103 Short arm

[0191] 104 Articulation point
[0192] 105 Articulation point
[0193] 106 Pivot bearings

[0194] 107 Axis of rotation

[0195] 108 Control rod

[0196] 109 Control rod guide
[0197] 110 Push rod

[0198] 120 Spring element

[0199] 121 Actuator

[0200] 123 Bellows

[0201] 124 Ring
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[0202] 125 Opening
[0203] 126 Opening
[0204] 127 Bearing eye
[0205] 200 Horizontal adjustment device
[0206] 201 Adjustment lever
[0207] 202 Long arm
[0208] 203 Short arm
[0209] 204 Articulation point
[0210] 205 Articulation point
[0211] 206 Pivot bearing
[0212] 207 Axis of rotation
[0213] 208 Control rod
[0214] 209 Control rod guide
[0215] 210 Link arm
[0216] 211 Push rod
[0217] 212 Tensile member
[0218] 213 End piece
[0219] 214 End piece
[0220] 215 Tip
[0221] 216 Recess
[0222] 216' Recess
[0223] 217 Support element
[0224] 217" Support element
[0225] 218 Opening
[0226] 219 Connecting piece
[0227] 220 Spring element
[0228] 221 Actuator
[0229] 222 Pillar
[0230] 223 Bellows
[0231] 224 Ring
[0232] 225 Opening
[0233] 226 Spring element
[0234] 227 Bearing eye
[0235] 228 Section of the tensile member
[0236] 229 Projection
[0237] 230 Tensile element
[0238] P, Point
[0239] P, Point
[0240] o Angle
1. A device for the deposition of a layer, structured by an
application of a mask (4) onto a substrate (13), the device
comprising:
an adjustment device (100, 200) configured to adjust a
position of a mask carrier (6) relative to a support frame
(7), wherein the adjustment device (100, 200) com-
prises:
an adjustment lever (101, 202) that is mounted on the
support frame (7) such that the adjustment lever
(101, 202) can rotate about an axis of rotation (107,
207) of a pivot bearing (106, 206), the adjustment
lever (101, 202) having a first arm (102, 201) and a
second arm (103, 203), wherein the second arm (103,
203) engages with the mask carrier (6); and
a control rod (108, 208) that is vertically displaceable
by an actuator (121, 221), wherein the control rod
(108, 208) engages with the first arm (102, 202).
2. The device of claim 1,
wherein the adjustment device (100, 200) includes a
vertical adjustment device (100),
wherein the second arm (103) and the first arm (102)
extend in a horizontal direction, and
wherein the second arm (103) engages with a push rod
(110) that is connected to the mask carrier (6).
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3. The device of claim 1,
wherein the adjustment device (100, 200) includes a
horizontal adjustment device (200),

wherein the second arm (203) extends in a vertical

direction,

wherein the first arm (202) extends in a horizontal direc-

tion, and

wherein the second arm (203), with a link arm (210)

articulated with the second arm (203), is connected to
the mask carrier (6).

4. The device of claim 1, wherein the first arm (202) is a
long lever arm of the adjustment lever (101, 201), and the
second arm (203) is a short lever arm of the adjustment lever
(101, 201).

5. The device of claim 3, wherein the link arm (220 of the
horizontal adjustment device (200) comprises a prismatic
joint, in which opposing tips (215) of a push rod (211) are
each supported in a recess (216) of an end piece (213, 214),
and in which a tensile member (212) engages with the end
pieces (213, 214), and exerts a load on the tips (215) in the
recesses (216).

6. The device of claim 5,

wherein the tensile member (212) is fixedly connected to

at least one of the end pieces (213) at an attachment
point, and

wherein the prismatic joint further comprises a spring

element (220) that is supported on the tensile member
(212) so as to, when acting with the tensile member
(212), apply force to one of the end pieces (214) in a
direction of the other end piece (213).

7. The device of claim 5, wherein the tensile member
(212) has a cavity through which the push rod (211) is
guided.

8. The device of claim 5,

wherein the tensile member (212) has two nested ele-

ments, and

wherein an inner one of the nested elements is surrounded

by a spring element (220), and

wherein the spring element (220) comprises a compres-

sion spring.

9. The device of claim 1, wherein the pivot bearing (106,
206) is a frictionless leaf spring bearing.

10. The device of claim 4, wherein the long lever arm
(102, 202) is at least five times as long as the short lever arm
(103, 203).

11. The device of claim 1,

wherein the mask carrier (6), the adjustment lever (101,

201) and the support frame (7) are vertically displace-
able by means of a mask lifting device in a reactor
housing (2) that is sealed in a gas-tight manner with
respect to an environment external to the reactor hous-
ing (2), and

wherein the control rod (108, 208) and a support column

(8) engaging with the support frame (7) are displace-
able by means of a gas-tight motion transmission
means from outside the reactor housing (2).

12. The device of claim 11, wherein the mask lifting
device, which has a mask lifting plate (9), is arranged
outside the reactor housing (2).

13. The device of claim 1,

wherein the adjustment device (100, 200) is part of a

plurality of adjustment devices (100, 200), each with an
adjustment lever (101, 201), and
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wherein respective axes of rotation (107, 207) of the
adjustment levers (101, 201) are directed towards a
common point (P,, P,) that is located in a plane framed
by the support frame (7).

14. The device of claim 1,

wherein the adjustment device (100, 200) is part of a
plurality of adjustment devices (100, 200), each with an
adjustment lever (101, 201), the plurality of adjustment
devices including three horizontal adjustment devices
(200), and/or three vertical adjustment devices (100),
and
wherein respective axes of rotation (107, 207) of the
adjustment levers (101, 201) are arranged offset rela-
tive to one another by an angle of between 100° and
160° relative to a common point (P,, P,).

15. The device of claim 1,

wherein the adjustment device (100, 200) is part of a
plurality of adjustment devices (100, 200), each with a
control rod (108, 208), the plurality of adjustment
devices including a vertical adjustment device (100)
and a horizontal adjustment device (200),

wherein the control rods (108, 208) are guided in control
rod guides (109, 209),

wherein an upper end of each of the control rod guides
(109, 209) are attached in a pressure-transmitting man-
ner to the support frame (7),

wherein a lower end of each of the control rod guides
(109, 209) are attached in a pressure-transmitting man-
ner to a housing of an actuator unit (16),

wherein each of the actuator units (16) has one or more
actuators (121, 221),

wherein one of the actuators (121) is configured to
displace the control rod (108) of the vertical adjustment
device (100), and

wherein one of the actuators (221) is configured to

displace the control rod (208) of the horizontal adjust-
ment device (200).
16. The device of claim 15, further comprising a mask
lifting plate (9) that is displaceable in a vertical direction by
a drive unit, the mask lifting plate (9) having one or more
openings (17) through which pass the control rod guides
(109, 209).
17. A device for the deposition of a layer, structured by an
application of a mask (4) onto a substrate (13), the device
comprising:
avertical adjustment device (100) and a horizontal adjust-
ment device (200), which in each case engages with a
mask carrier (6) at least three locations, arranged in an
angularly displaced manner, for purposes of adjusting a
vertical position, a tilt angle, and a horizontal position
of the mask (4) relative to a substrate holder (10); and

distance sensor (25) disposed at each of the locations at
which the vertical adjustment device (10) engages with
the mask carrier (6), each of the distance sensors (25)
configured to determine a vertical distance from an
edge of the mask (4) to the substrate holder (10), or to
a support frame (7).
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18. The device of claim 17, wherein each of the distance
sensors (25) is an inductive or capacitive proximity switch,
or an optical distance measuring device.
19. A method, comprising:
displacing a support frame (7) supporting a mask carrier
(6) into a mask changing position;

placing a mask arrangement (3), having a mask frame (5)
clamping a mask (4), on the mask carrier (6);

vertically displacing the support frame (7) together with
the mask carrier (6) and the mask arrangement (3) from
the mask changing position into a processing position
of the mask carrier (6), wherein the mask carrier (6) is
located in an alignment position relative to the support
frame (7);

determining, by distance sensors (25), vertical distances
(15) from each edge of the mask (4) at three locations,
at which a vertical adjustment device (100) engages
with the mask carrier (6), to the support frame (7), or
to a substrate holder (10) brought into a processing
position of the substrate holder (10);

adjusting, by the vertical adjustment device (100), the
vertical distances (15) until the vertical distances (15)
are equal to one another;

displacing the substrate holder (10) into a loading posi-

tion;
placing a substrate (13) onto the substrate holder (10);
displacing the substrate holder (10) into the processing
position of the substrate holder (10), in which the
substrate holder (10) has a minimum distance (15) from
the mask (4), when the mask carrier (6) is located in the
alignment position relative to the support frame (7);

horizontally adjusting, by a horizontal adjustment device
(200), the mask carrier (6) until the mask (4) is brought
into an alignment position relative to the substrate (13);
and

lowering, by the vertical adjustment device (100), the

mask (4) the alignment position relative to the substrate
(13) into a contact position relative to a surface of the
substrate (13).

20. The method of claim 19, wherein the vertical adjust-
ment device (100) and/or the horizontal adjustment device
(200) have adjustment levers (101, 201), which with a
vertical movement of a control rod (108, 208) are displace-
able by an actuator (121, 221) arranged outside a reactor
housing (2), and which engage with a push rod (110) or a
link arm (210) that is connected to the mask carrier (6).

21. The device of claim 1, further comprising:

a central support column (11) configured to support the

substrate holder (10); and
a plurality of support columns (8) configured to support
the support frame (7), wherein the plurality of support
columns (8) are arranged on a periphery of the central
support column (11).

22. (canceled)



