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Abstract

The invention relates to a method of producing a plate arrangement com-
prising two plates (1, 2) which, at least in sections, have an intermediate space
(4) located between them and a constant distance (d) to one another and/or
are arranged parallel to one another and between which a fusible solder
material (3, 3') is arranged. The task of setting a defined distance between the
plates as accurately as possible is solved according to the in-vention by
creating a pressure difference between the intermediate space (4) between
the plates and the outer space surrounding the plates in such a way that the
pressure in the outer space is higher than in the intermediate space (4) and
that the temperature of the solder material (3, 3') is at least temporarily
raised above its melting temperature during the existence of the pressure
difference.
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Method for producing a plate arrangement

The invention resides in the field of process engineering, mechanical engi-
neering and electronics and is applicable with particular advantage in the
manufacture of electrical components.

In the manufacture of some electronic components, such as panels for photo-
voltaics or electronic display components for screens, it is necessary to seal
very flat components or layers of functional media in a fluid-tight manner and
thus permanently protect them from the ingress of moisture or oxygen. The
corresponding media, which may be, for example, a fluid or thin-layered solid,
should have layer thicknesses in the order of magnitude of a few tens of mi-
crometers, whereby a particular requirement is that the layer thickness
should be as constant as possible over the surface and should only have layer
thickness differences of, for example, a few micrometers. Such low and well-
defined layer thicknesses are necessary, for example, for the production of
perovskite solar cells.
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Usually, sealing takes place in the intermediate space between two plates,
and the space can be sealed circumferentially, for example by a solder. In
many cases, plates made of glass are used, but the use of other materials is
also possible, especially materials that are transparent in the optical wave-
length range. In addition to sealing around the perimeter of the plates, fluid-
tight and/or anti-degradation subdivisions of the intermediate space between
the plates may be provided by means of a solder.

According to the state of the art, glass plates produced by the float glass pro-
cess are commonly used. Due to the process, such float glass panes have a
waviness in the range of a few tenths of a millimetre. A uniformity of the in-
termediate space between such float glass panes has so far been achieved by
using a glass solder as a sealing agent and by setting a temperature for sealing
the intermediate space between the glass panes at which, on the one hand,
the glass solder melts and, on the other hand, the glass panes soften so that,
due to the effect of the gravitational force, the respective upper pane rests on
the lower pane, resulting in a small intermediate space defined in an accepta-
ble manner.

A disadvantage of the known process is that after the initial deformation of
the upper glass plate and the partial deposition on the lower glass plate, the
locally acting weight forces, which have to ensure the further clinging of re-
maining parts of the upper plate to the lower plate, steadily decrease, so that
at reasonable temperatures the process time is relatively high. The uniformity
of the intermediate space that can be achieved by the known methods is not
sufficient for many applications. In particular, the production of very narrow
and uniform intermediate spaces with a thickness of the intermediate space
of less than 100 micrometers is difficult with these requirements.

Against the background of the aforementioned prior art, the present inven-
tion is based on the problem of creating a method for producing a plate ar-
rangement which permits the production of intermediate spaces of small
thickness with very high constancy of the dimensions over the surface.

The object is achieved according to the invention by a method having the fea-
tures of claim 1. Claims 2 to 8 present particular implementations of the

Date Regue/Date Received 2021-08-02



10

15

20

25

30

CA 03128902 2021-08-02

method. The invention further relates to a device for producing a plate ar-
rangement according to claim 9. Claim 10 presents a particular implementa-
tion of the device.

Accordingly, the invention relates to a method of producing a plate arrange-
ment comprising two plates which, at least in sections, have an intermediate
space between them and a constant distance from one another and/or are ar-
ranged parallel to one another and between which a fusible solder material is
arranged. The problem is solved by creating a pressure difference between
the intermediate space between the plates and the outer space surrounding
the plates in such a way that the pressure in the outer space is higher than in
the space between the plates and that the temperature of the solder material
is temporarily raised above its melting temperature or processing tempera-
ture at least temporarily during the existence of the pressure difference.

By creating a pressure difference, large forces can be generated which can
lead to a reduction in the intermediate space between the plates. The forces
can be controlled by dimensioning the pressure difference. The compressive
force generated by the external pressure on the plates can add to the weight
force acting on the top of the plates when the plates are supported horizon-
tally. If negative pressure is introduced in the intermediate space, the nega-
tive pressure being in particular a value of 10 to 900 mbar, the pressure differ-
ence, due to the external air pressure, may be between 0 and 1 bar, in partic-
ular between 10 and 900 mbar. If external gas pressure is applied additionally
or alone, the pressure difference can be up to 10 bar. In this case, a kind of
overpressure chamber is required for the application of the described
method.

By applying a pressure difference, the time required to achieve the desired
deformation of the plates is reduced compared to methods in which gravity
alone brings the two plates closer together. For example, the pressure differ-
ential may be applied for a duration of at least one second and/or at most 120
seconds, preferably at most 30 seconds. The vacuum can be used to apply a
force across the surface to create a defined gap between the plates. The gap
distance can depend, for example, on the surface pressure resulting from the
applied vacuum, the temperature-dependent viscosity of the joining agent
and the duration of the application of force. Control of the level and the time
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course of the applied pressure difference should be carried out carefully and
finely dosed, because too high a pressure difference and/or too long an ap-
plied pressure can squeeze the plates together undesirably strongly and pro-
duce a gap between the plates that is far too small. Once the final distance
between the plates has been reached, the vacuum can be released again so
that the intermediate space can be filled with functional media, such as a gas
or liquid. In many cases, the final distance achieved between the plates, which
may be at most 100 pum, for example, depends on the viscosity of the solder
material and its surface energy, provided that the compressive forces availa-
ble and acting on the plates are not too great. Often the approach of the
plates is very slow due to the viscosity of the solder material, so that the dis-
tance between the plates becomes time-dependent. This time dependency
can be eliminated by applying a sufficiently large compression force through
the generated pressure difference.

A particular implementation of the invention may provide that at least one
plate, in particular both plates, are at least temporarily heated to above the
softening temperature of their material during the time when the pressure in
the outer space, i.e. outside the intermediate space between the plates, is
higher than in the space between the plates. In this case, the plates are plas-
tically deformable as long as the temperature is set above the softening tem-
perature of the material of the plates. Additionally or alternatively, a plate
with a smaller thickness can be used in order to achieve an elastic defor-
mation of the plate. The thickness of the intermediate space is essentially de-
termined by the thickness of the solder material placed between the plates. If
the solder material is sufficiently liquefied and given sufficient time to distrib-
ute between the plates, the distance between the plates can be adjusted
down to almost zero, in particular at least regionally to almost zero, prefera-
bly to 5 to 100 pm, particularly preferably to 5 to 50 um. The parameters tem-
perature, temperature-dependent viscosity of the material of the plates (e.g.
glass) and of the solder as well as the pressure difference between the inter-
mediate space between the plates and the outer space determine the tem-
poral course of the reduction of the intermediate space/space between the
plates. The plates can be flat or curved. If they are curved, the intermediate
space between them is in the form of a volume bounded by curved surfaces,
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the thickness in each case being measured perpendicular to the bounding sur-
faces - i.e. the surfaces of the plates.

In a further embodiment, it may be provided, for example, that particles are
arranged between the plates, in particular in the solder material, the diameter
of which corresponds to the distance to be achieved between the plates and
the softening temperature of which is higher than the melting temperature of
the solder material, the temperature remaining below the softening tempera-
ture of the particle material during the connection of the plates. In this case,
the distance between the plates and thus the thickness of the intermediate
space between the plates can be reduced to the size of the particles located
between the plates. For example, the particles can be realized as a set of glass
spheres of as uniform a diameter as possible. For example, the diameter of

the particles may be between 5 to 50 pum.

Another embodiment of the invention may provide that the particles in the in-
termediate space are arranged along channels that are to be created. In this
case, when the particles are lined up along lines parallel to the desired chan-
nels, for example, gusset-shaped spaces may form in the immediate vicinity of
the particles as channels which may serve to fill the intermediate space be-
tween the plates with a functional medium, for example a gas or a liquid. In
this embodiment, the diameter of the particles may be, for example, between
50 to 500 pum, preferably between 100 to 200um.

The invention may further be carried out by maintaining the temperature be-
low the softening temperature of the material(s) of one of the plates or both
plates, in particular below 350°C, during the time when the pressure in the
outer space of the two plates is higher than in the intermediate space. In this
case, the plates are not plastically, but only elastically deformable. Elastic de-
formability can be achieved, for example, by selecting a plate with a lower
thickness. Nevertheless, the pressure difference compresses the molten sol-
der material so that the plates can be brought to the desired distance from
each other. The intermediate space size, i.e. the thickness of the intermediate
space, is determined only by the amount of solder material initially placed be-
tween the plates and the temperature as well as the viscosity of the solder
material present at the respective temperature. The setting process of the
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plates takes place over a certain process time and continues until an equilib-
rium is reached between the force on the plates generated by the pressure
difference and the flow resistance of the solder material. By waiting during
this process time, the set distance between the plates is independent of the
time and depends only on the set temperature of the solder material.

In plate arrangements that are usually made of glass, such as solar modules,
single-pane safety glass, which is mechanically more robust than the float
glass usually used, is often used as cover glass to protect against external in-
fluences, such as hail. However, the thermal pre-stress of the safety glass re-
laxes at temperatures above 350 °C, so that the favorable mechanical proper-
ties are lost. If the softening or liquefaction temperature of the solder mate-
rial remains below 350 °C and the sheets are heated only to a temperature
below 350 °C, the safety glass can retain its desired mechanical properties
even with the method according to the invention. Once the desired distance
between the plates is set, the temperature can be reduced and the plates will
hold together by bonding using the solder material with the desired dimen-
sions of the intermediate space.

Also in this implementation of the method according to the invention, it may
be provided, for example, that particles are arranged between the plates, in
particular in the solder material, the diameter of which corresponds to the
distance to be obtained between the plates and the softening temperature of
which is higher than the melting temperature of the solder material, the tem-
perature remaining below the softening temperature of the particle material
during the connection of the plates.

If a process temperature is set which is above the softening or melting point
of the solder material and below the softening temperature of the plates, in
particular glass plates, the point can be reached, given sufficient process time,
at which the distance between the plates is limited only by the particles ar-
ranged between them. These consist of a material that does not soften or lig-
uefy at the set temperatures. Thus, the distance between the plates can be
adjusted to the outer dimensions of the inserted particles very precisely and
constantly over the surface.
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The pressure difference between the intermediate space bounded by the two
plates and their outer space can be generated by creating an increased exter-
nal pressure for a given filling and sealing of the intermediate space. Another
alternative, which is usually easier to implement, can be that gas is sucked out
of the volume of the intermediate space between the plates at a given exter-
nal pressure, so that a negative pressure is created there. In this case, the at-
mospheric pressure acting on the plates from outside causes an overpressure
to be generated. This can be additionally increased by increasing the external
pressure in a pressure chamber.

It may be further provided in accordance with the invention that, during the
process of joining the plates, the pressure difference between the inner space
and the outer space of the plates is measured by means of a pressure measur-
ing device. This ensures that the pressure difference is sufficient to bring
about the deformation of the materials involved, i.e. the solder material and
the sheet material, to the desired extent in a determinable and limited time at
the given temperatures and the resulting viscosities of the materials involved.

In addition, it may be provided that during the process of joining the plates,
the temperature is measured by means of a temperature sensor. For example,
the distance between the plates can also be continuously measured at various
points, so that a temperature control can be used to monitor and control the
setting process of one or both of the plates.

In addition to a method of the kind explained above, the invention also relates
to a device for producing a plate arrangement having two plates which are at
least in sections at a constant distance from one another and/or are arranged
parallel to one another, the device having a vacuum device for drawing off a
fluid, in particular a gas, from the intermediate space between the plates.

Such a device may also provide, for example, an overpressure chamber into
which the plate arrangement is placed. However, the generation of a negative
pressure in the intermediate space between the plates may already be suffi-
cient to generate the necessary forces, and the device for generating a pres-
sure difference may provide, in the context of a vacuum device, a suction
pump as well as suction hoses, valves and suction nozzles which are attacha-
ble to at least one of the plates for drawing off a fluid in the region of an
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opening, for example a bore in a plate. For example, the suction ports may be
sealed to a plate by means of a sealing device, such as an elastomeric seal.

For example, the plates may be supported on a vacuum support during the
manufacturing process, with the vacuum support remaining fluid-tightly con-
nected to the plates so that the plates can be easily handled with the vacuum
support. The vacuum support can also be separated and sealed from a suction
pump after a vacuum has been created.

Moreover, in a said device for producing a plate arrangement, it may be pro-
vided that it comprises a device for controlling the temperature of the plate
arrangement by means of a heater. Since in some variants of the explained
method the achieved intermediate space and its dimensions may depend on
the set temperature and the time period of exposure to the temperature, for
some variants of the process according to the invention a temperature control
is also helpful or necessary in a time-dependent manner.

Further, the above device may comprise a device for eliminating a pressure
difference between the intermediate space 4 of the plates 1, 2 and for filling
the intermediate space 4 of the plates 1, 2 with a functional medium. The de-
vice may be, for example, a pump. The functional medium may be, for exam-
ple, a gas or a liquid.

In the following, the invention is shown in Figures of a drawing on the basis of
embodiments and is subsequently explained. In the drawings:

Fig. 1 shows a cross-section of two plates before joining,

Fig. 2 shows a cross-section of two plates after joining,

Fig. 3 shows a cross-section of two further plates before joining,

Fig. 4 shows the plates from figure 3 after joining,

Fig. 5 shows a cross-section of two further plates before joining with

spacer particles,

Fig. 6 shows the two plates of figure 5 after joining with the spacer parti-
cles,

Date Regue/Date Received 2021-08-02



10

15

20

25

30

CA 03128902 2021-08-02

9
Fig. 7 shows two plates after joining with spacer particles that create
flow channels,
Fig. 8 shows a cross-section of two plates before joining, together with a

device for generating a vacuum, and

Fig. 9 is a diagram showing the temperature profile over time during the
joining process as an example.

Figure 1 shows a cross-section of a first plate 1 arranged parallel to and at a
distance from a second plate 2. At least one or both of the plates may be
made of an optically transparent medium, in particular glass, and may be
manufactured by the float glass process or other suitable method in a flat,
planar form. At least one of the plates, but in particular, as shown in Figure 1,
both plates, may be covered with a functional layer or with a functional mate-
rial 6, 7 on the surface facing the other plate, at least partially or in sections.
The functional layers can be in the form of a solid layer, a gel layer or a liquid
fayer.

The object of the method according to the invention is to bring the two plates
1, 2 to a defined distance from each other and, if possible, to the same dis-
tance at all points over long sections. Ideally, the distance d between the
plates 1, 2 is of the order of a few micrometers to a few tens of micrometers
and varies as little as possible over the area over which the two plates 1, 2 are
parallel to each other, ideally by less than 5 pum.

At least one of the plates 1, 2 or both plates are covered with a solder mate-
rial 3, 3' on the surface facing the other plate. In this case, the partial surfaces
of the two plates 1, 2 covered with the solder material may be directly oppo-
site each other or may be displaced relative to each other.

In Figure 1, the lower, second plate 2 is shown to have two suction openings
8, 9 in the form of bores through which a fluid, in particular gas, can be drawn
off. The arrows indicate that a gas pressure, such as atmospheric air pressure,
acts on the upper, first plate. When the two plates 1, 2 are placed on top of
each other, gas, in particular air, can begin to be extracted through the suc-
tion openings 8, 9. If the plates 1, 2 are at least partially sealed at their periph-
ery, for example by the coatings of a solder material 3, 3' resting on each
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other, and at the latest when the solder material melts, the pressure in the in-
termediate space 4 between the plates 1, 2 can be lowered. Partly due to the
weight force acting on the first plate 1 and assisted by atmospheric pressure
or otherwise generated overpressure, the plates 1, 2 may be further com-
pressed, improving the seal at their periphery and further lowering the pres-
sure in the intermediate space 4. The pressure difference between the inter-
mediate space 4 and atmospheric pressure can be between 10 and 900 mbar.
The purpose of the generated pressure difference is, among other things, the
application of a homogeneous force over the entire surface in order to
achieve a gap thickness that is as homogeneous as possible.

Usually, the temperature of the plates 1, 2 and the solder material 3, 3'is al-
ready raised before the application of a suction device. The temperature is in-
creased on the one hand by the melting temperature of the solder material 3,
3" and on the other hand also by the softening temperature of the material of
the plates 1, 2, for example the softening temperature of the glass used.
When the temperature rises above the melting temperature of the solder ma-
terial 3, 3' during heating, the flowability of the solder material causes the in-
termediate space 4 between the plates 1, 2 to be sealed, the pressure in the
intermediate space 4 may decrease, and the force acting on the plate 1 due to
the acting pressure difference may further increase.

The temperature is raised above the softening temperature of the material,
for example the glass, of which the plates 1, 2 are made. As a result, the plates
1, 2 become plastically deformable and the plate 1 lowers onto the plate 2 to
such an extent that the distance between the plates 1, 2 or between the func-
tional media 6, 7 or between one plate and a functional medium arranged on
the opposite plate is reduced to a few micrometers. The functional media 6, 7
can touch each other in some places to adjust the distance of a few microme-
ters.

If the temperature is lowered again after joining, the plates 1, 2 solidify, and
the distance is maintained even after the pressure difference between the in-
termediate space 4 and the outer space has been eliminated, in particular af-
ter a pressure of about 1000 mbar has been applied in the intermediate space
4. This condition is shown in Figure 2. For example, the pressure difference
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can be applied for a duration between 1 and 120 seconds. The distance be-
tween the plates 1, 2 is denoted by d and may be, for example, at most 100

pm.

Figure 3 shows the same initial situation as in Figure 1. The plates 1, 2 are
pressed against each other by the own weight of plate 1 as well as a pressure
difference when gas is sucked through the openings 8, 9. In contrast to the
method described with reference to Figures 1 and 2, a solder material and a
material for the plates 1, 2 are used here which are such that the melting tem-
perature of the solder material 3, 3' is below the softening temperature of the
material/glass from which the plates 1, 2 are made. If one of the plates 1, 2
consists, for example, of a toughened safety glass whose mechanical proper-
ties do not permit heating above 350 °C, this temperature value must not be
exceeded and the melting point of the solder material must be below this
temperature.

Starting from the state shown in Figure 3, the plates 1, 2 are placed one on
top of the other, and by creating negative pressure in the intermediate space
4, the plates 1, 2 are pressed against each other. At the same time, the solder
material 3, 3'is liquefied and bonds with both plates 1, 2, as shown in Figure
4. If the solder material 3, 3' is viscous, the temperature control can be oper-
ated such that the time over which the solder material is liquefied is sufficient
to distribute the solder material between the plates 1, 2 sufficiently to set the
desired distance d between the plates 1, 2 or the desired distance between
the functional media 6, 7. The temperature is then lowered so that the solder
material solidifies and holds the plates 1, 2, which elastically move away from
each other again when the pressure difference ceases. The distance between
the plates 1, 2 then remains essentially constant, as they are held by the sol-
der material even after the pressure difference has ceased.

Figure 5 shows an initial state with two plates 1, 2 between which particles 5,
5', for example in the form of glass spheres, are arranged. As an example, the
particle 5 is shown as a free particle between the plates 1, 2, while the particle
5'is integrated into the solder material 3'.

As explained above, a pressure difference is created between plates 1, 2 with
a simultaneous increase in temperature. In one case, the solder material and
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the material of the plates 1, 2 can be matched to each other in such a way
that the softening temperature of the material of the plates 1, 2 is not
reached for melting the solder material, or the materials can also be selected
in such a way that the melting temperature of the solder material 3, 3" is ap-
proximately at the softening temperature of the material of the plates or
above this softening temperature. Therefore, in principle, both the operations
illustrated in Figures 1 and 2 and the operations illustrated in Figures 3 and 4
may be carried out in the manufacture of the plate arrangement.

In any case, the distance d between the plates 1, 2 will not be less than the di-
ameter or the external dimensions of the particles 5, 5'. The diameter of the
particles 5, 5' is, for example, 5 to 50 um. The particles 5, 5' thus act as spac-
ers and set the minimum distance d. This occurs both when plates 1, 2 are sof-
tened and in the variant of the method in which plates 1, 2 are not softened.
Thus, by means of the spacing particles 5, 5', the desired spacing of, for exam-
ple, 5 to 50 um between the plates 1, 2 or between the functional media 6, 7

can be set.

Figure 7 shows that if the plates are heated sufficiently above their softening
temperature, they may nevertheless deform to such an extent that they ap-
proach each other to a distance less than the outer dimensions of the parti-
cles in the areas where no spacing particles are located. In this case, the parti-
cles 5, 5" may be selectively arranged so that they are positioned in rows or
along straight or curved lines. In the immediate vicinity of particles, the plates
1, 2 will not be able to approach each other as far as in the areas distanced
from the particles 5, 5". This leads to the formation of cavities in the immedi-
ate vicinity of the particles. When the particles are arranged in a row or line,
said cavities connect to form channels which are available for fluid transport
in the intermediate space 4 between the plates 1, 2 and may serve to better
transport media to be transported into or removed from the intermediate
space. This is particularly easy to do, for example, if the particles 5" can be ar-
ranged within a solder material and held in place by it before the solder mate-
rial softens. However, the particles may also be fixed to one of the plates by
adhesive or other means prior to the plate arrangement manufacturing pro-
cess.
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Figure 8 shows in cross-section an arrangement with two plates 1, 2 before
they are joined together, wherein a vacuum device is arranged below the sec-
ond plate 2 for extracting a fluid from the intermediate space 4. The vacuum
device has a base plate 13 and a suction pump (not shown). A central suction
channel 10 is shown within the base plate 13. Connected to these are suction
channels 8', 9', each of which opens at bores 8, 9 of the second plates,
through which a fluid can be sucked out of the intermediate space 4.

The additional channels 11, 12 terminate at the lower plate 2 where they cre-
ate a negative pressure that holds the plate 2 to the base plate 13. Thus, the
plate arrangement can be easily handled while performing the process by
means of the base plate 13.

After sealing the space between the plates 1, 2 and creating a negative pres-
sure in the space 4, the channel 10 can be closed so that the remaining nega-
tive pressure both maintains a negative pressure in the intermediate space 4
and creates a pressing force of the plate arrangement 1, 2 against the base
plate 13. The temperature treatment can then take place in this state. Follow-
ing the temperature treatment, the channel 10 may be opened to remove the
negative pressure in the intermediate space 4 and to obtain a normal atmos-
pheric pressure of about 1000 mbar in the intermediate space 4. The distance
between the plates remains the same. This enables or facilitates a subsequent
filling of the intermediate space 4 with functional media, such as a gas or a lig-
uid. This can be achieved by means of a device for cancelling the pressure dif-
ference between the intermediate space 4 of the plates 1, 2 and for filling the
intermediate space 4 of the plates 1, 2 with a functional medium (not shown).

Figure 9 shows in a diagram the course of the temperature to which the plate
arrangement 1, 2 is subjected over a time t. The temperature T is initially
raised from the room temperature T over an initial period up to time t;. At
about this time, the application of negative pressure begins by drawing fluid
through the openings 8, 9 in the plate 2. The temperature can then be in-
creased slightly above the temperature T1. The elevated temperature is main-
tained for a certain time until about time t; and then lowered. The suction
process can be stopped before time t; or only at time t,. The temperature is
then slowly lowered until time t3. After time t; the temperature can be low-
ered further to room temperature.
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The temperature T1 is the melting temperature of the solder material 3, 3'. As
the temperature is raised above this melting temperature, whether or not the
plates are softened depends on whether or not their softening temperature is
above or below the melting temperature of the solder material and is reached
at least some of the time during the method described.

By selecting the materials used, with coordinated softening or processing
temperatures, it can be achieved, with suitable temperature control, even
over time, i.e. when setting a time-dependent temperature profile, that a
fluid-tight connection of the plates 1, 2 to one another is created by melting
the solder material, whereby, in addition, the desired distance between the
plates or between the functional media located between them can be set pre-
cisely and with the smallest location-dependent deviations.
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Claims

1. A method for producing a plate arrangement with two plates (1, 2)
which at least in sections have an intermediate space (4) located be-tween
them and a constant distance (d) to one another and/or are arranged parallel
to one another, and between which a fusible sol-der material (3, 3') is
arranged, characterized in that a pressure dif-ference is produced between
the intermediate space (4) between the plates and the outer space
surrounding the plates in such a way that the pressure in the outer space is
higher than in the intermedi-ate space (4) and in that the temperature of the
solder material (3, 3') is at least temporarily raised above its melting
temperature or its bonding temperature during the existence of the pressure
differ-ence.

2. The method according to claim 1, characterized in that at least one
plate, in particular both plates (1, 2), is/are heated at least tempo-rarily to
above the softening temperature of its/their material during the time when
the pressure in the outer space is higher than in the intermediate space (4).

3. The method according to claim 2, characterized in that particles (5, 5')
are arranged between the plates (1, 2), in particular in the solder material (3,
3"), the diameter of which particles corresponds to the distance (d) to be
achieved between the plates and the softening temperature of which is higher
than the melting temperature of the solder material (3, 3'), the temperature
remaining below the soften-ing temperature of the particle material during
the joining of the plates.

4. The method according to claim 3, characterized in that the particles (5,
5') are arranged in the intermediate space along channels (13, 14) to be
created.

5. The method according to claim 1, characterized in that, during the
time when the pressure in the outer space of the two plates (1, 2) is higher
than in the intermediate space (4), the temperature remains below the
softening temperature of the material/materials of one of the plates (1, 2) or
of both plates, in particular below 350°C.
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6. The method according to claim 5, characterized in that particles (5, 5')
are arranged between the plates (1, 2), in particular in the solder material (3,
3"), the diameter of which particles corresponds to the distance (d) to be
achieved between the plates and the softening temperature of which is higher
than the melting temperature of the solder material (3, 3'), the temperature
remaining below the soften-ing temperature of the particle material during
the joining of the plates (1, 2).

7. A method according to any one of the preceding claims, character-ized
in that during the process of joining the plates (1, 2) the pres-sure difference
between the inner space (4) and the outer space of the plates is measured by
means of a pressure measuring device (15).

8. A method according to any one of the preceding claims, character-ized
in that, during the process of joining the plates (1, 2), the tem-perature is
measured by means of a temperature sensor (16).

9. A system for producing a plate arrangement with two plates (1, 2)
which are at least in sections at a constant distance (d) from one an-other
and/or are arranged parallel to one another, the device having a vacuum
device (13) for drawing off a fluid, in particular a gas, from the intermediate
space (4) between the plates (1, 2).

10.  The system according to claim 9, characterized in that it comprises a
device for controlling the temperature of the plate assembly by means of a
heater (17).

11. A method according to any one of claims 1 to 8, characterized in that
the pressure difference between the intermediate space 4 and the
surrounding outer space is eliminated after lowering the tempera-ture of the
solder material (4).

12. A method according to any one of claims 1 to 8 and 11, characterized
in that the pressure difference during the existence of the pressure difference
is 10 to 900 mbar.
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13. A method according to any one of claims 1 to 8, 11 and 12, charac-
terized in that the pressure difference is applied for a duration of at least one
second and/or of at most 120 seconds, preferably of at most 30 seconds.

14. A method according to any one of claims 1 to 8 and 11 to 13, charac-
terized in that the distance between the plates is at most 100 um, preferably

5to 100 pm, more preferably at 5 to 50 pm.

15.  The system according to claim 9 or 10, characterized by a device for
cancelling a pressure difference between the intermediate space (4) of the
plates (1, 2) and for filling the intermediate space (4) of the plates (1, 2) with a
functional medium.
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Fig. 8
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