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(57) Abrege(suite)/Abstract(continued):
PVD method. A plurality of substrate carriers and a plurality of coating and/or treating units, such as evaporator sources, cathodes,
targets, magnetrons, filament cathode, and corrosive anode, are arranged In a deposition or treatment chamber which can be
evacuated. |n order to ensure a better economical utilization of the system, it can be equipped in a modular fashion such that the
substrate components introduced into the system in a batch can be subjected to different treatments (coating, surface treatment).
The Invention further provides a novel method for treating and/or coating the surface of substrate components, by which coating
systems according to the PVD (Physical Vapour Deposition) or the reactive PVD method can be operated considerably more
economically. The procedure Is as follows: a) compiling coating and/or treating units (evaporator, cathodes, targets, magnetrons,

fllament cathode and corrosive anode) and shielding elements from modules in th
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e deposition or treatment chamber in accordance

red coating or treatment program for the substrate components; b) eq

Uipping the substrate carriers with those substrate

ts that are to be subjected to the same treatment; ¢) closing the deposition or treatment chamber; and d) carrying out

the individual treatment or coating programs for the substrate components combined In groups on the substrate carriers in one

batch.
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(57) Abstract: The invention relates to an apparatus for
treating and/or coating the surface of substrate components
by deposition from the gas phase, in particular by physical
deposition from the gas phase according to the PVD (Phy-
sical Vapour Deposition) or the reactive PVD method. A
plurality of substrate carriers and a plurality of coating and/
or treating units, such as evaporator sources, cathodes, tar-
gets, magnetrons, filament cathode, and corrosive anode,
are arranged in a deposition or treatment chamber which
can be evacuated. In order to ensure a better economical
utilization of the system, it can be equipped in a modular
fashion such that the substrate components introduced into
the system 1n a batch can be subjected to different treat-
ments (coating, surface treatment). The invention further
provides a novel method for treating and/or coating the sur-
face of substrate components, by which coating systems ac-
cording to the PVD (Physical Vapour Deposition) or the
reactive PVD method can be operated considerably more
economically. The procedure is as follows: a) compiling
coating and/or treating units (evaporator, cathodes, targets,
magnetrons, filament cathode and corrosive anode) and
shielding elements from modules in the deposition or treat-
ment chamber mm accordance with a desired coating or
treatment program for the substrate components; b) equip-
ping the substrate carriers with those substrate components
that are to be subjected to the same treatment; c¢) closing
the deposition or treatment chamber; and d) carrying out
the mdividual treatment or coating programs for the sub-
strate components combined in groups on the substrate car-
riers in one batch.

(57) Zusammenfassung:
[Fortsetzung auf der ndchsten Seite]
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Erklarungen gemall Regel 4.17: Verottentlicht:
—  Erfindererklarung (Regel 4.17 Ziffer iv) —  mit internationalem Recherchenbericht (Artikel 21 Absatz
3)

Beschrieben wird eme Vorrichtung zur Obertlachenbehandlung und/oder- beschichtung von Substratkomponenten durch Ab-
scheidung aus der Gasphase, insbesondere durch physikalische Abscheidung aus der Gasphase nach dem PVD (Physical Vapour
Deposition)- oder dem reaktiven PVD-Verfahren. In einer evakuierbaren Abscheidungs- bzw. behandlungskammer sind mehrere
Substrattrager und mehrere Beschichtungs- und/oder Behandlungseinheiten, wie z.B. Verdampterquellen, Kathoden, Targets, Ma-
gnetrons, Filamentkathode und Atzanode angeordnet. Zur besseren wirtschaftlichen Auslastung der Anlage ist diese derart modu-
lar bestiickbar, dass die in einer Charge in die Anlage eingebrachten Substratkomponenten einer unterschiedlichen Behandlung
(Beschichtung, Obertlachenbehandlung) unterzogen werden konnen. Die Erfindung stellt ferner e neues Vertahren zur Obertla-
chenbehandlung und/oder -beschichtung von Substratkomponenten zur Verfiigung, mit dem Beschichtungsanlagen nach dem
PVD (Physical Vapour Deposition)- oder dem reaktiven PVD-Verfahren wesentlich wirtschaftlicher betrieben werden kénnen.
Dabe1 geht man wie folgt vor: a) Zusammenstellen von Beschichtungs- und/oder Behandlungseinheiten (Verdampter, Kathoden,
Targets, Magnetrons, Filamentkathode und Atzanode) sowie von Abschirmelementen aus Modulen in der Abscheidungs- bzw. be-
handlungskammer entsprechend einem gewlinschten Beschichtungs- bzw. Behandlungsprogramm fiir die Substratkomponenten;
b) Bestiicken der Substrattrager mit denjenigen Substratkomponenten, die derselben Behandlung unterzogen werden sollen; ¢)
SchlieBBen der Abscheidungs- bzw. behandlungskammer; und d) Durchlauten der individuellen Behandlungs- bzw. Beschichtungs -
programme fiir die in Gruppen aut den Substrattragern zusammengetassten Substratkomponenten in einer Charge.
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Device for surface treatment and/or coating of substrate

components

The invention relates to a device and a method for the
surface treatment and/or coating of substrate components by
deposition from the gas phase, 1n particular by physical
deposition from the gas phase according to the PVD
(physical vapor deposition) or the reactive PVD method,
according to the preamble of Claim 1 or Claim 14,
respectively. Using such devices or such methods it 1is
possible to apply very thin coatings, for example,
corrosion and wear protection coatings, such as carbide
coatings based on titanium, for example, to workpiece

surfaces, 1.e., to substrate components. Such thin coatings

are frequently used in tool production, 1n particular 1in
the production of machining precision tools, for example,

drilling, milling, or reaming tools.

While the CVD (chemical vapor deposition) method operates

using comparatively high processing temperatures of 900 to
1100°C, the processing temperatures can be substantially
lower 1in the PVD process, 1.e., at approximately 100 to
600°C. According to this method, the coating material 1is
first vaporized by applyling a sultable physical effect, for
example, by an electron beam, an electric arc (arc PVD), or
by sputtering. The vaporized material is then incident on
the substrate surface, where i1t forms layers. In order that
the vapor particles reach the substrate, partial wvacuum

must be used. A linear particle movement occurs 1in this
process, so that the substrate must be moved 1n order that

the entire substrate surface can be coated uniformly and

homogeneously.

The lower processing temperatures 1n the PVD method are
purchased at the cost of greater device outlay, however.
This is because the substrates to be coated - to achieve

good coating adhesion - must be subjected to a careful
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surface pretreatment and precise process control. In

addition, 1t must be ensured that so-called shadowing
effects are compensated for. Therefore, relevant PVD

coating facilities must be equipped with a drive technology

for the continuous movement of the substrate components

during the coating or surface treatment procedure. In

addition, because the deposition or vaporization 1is
performed in high vacuum, i.e., in the range from 10™* to
10 Pa, 1.e., the treatment chamber must be hermetically

sealed to the outside, a comparatively complex construction

of the coating facility results in this way.

In order to transfer the coating materials, such as metals,
into the gas phase, various ways have been proposed
according to the PVD method, such as sputtering, including
magnetron sputtering, 1ion plating, including reactive ion
plating, or laser vaporization or vacuum vaporization. All
methods share the feature that the processing parameters,
such as gas atmosphere, temperature, and orientation of the
substrate surface to the coating material, must Dbe

maintained very precisely to achieve the desired coating or

treatment effect. Therefore, typical coating facilities

have been constructed so that the treatment chamber offers

space for multiple substrate carriers and coating and/or
treatment units, such as vaporizer sources, cathodes,
targets, magnetrons, etc. Such vacuum treatment facilities

are described, for example, 1n DE 10 2005 050 358 Al or in
DE 10 2006 020 004 Al.

The substrates to be treated and/or coated can only be
provided with a single type of coating wusing such

commercially available facilities. Even 1f this type of

coating 1s a multilayer coating, as described in the
document US 6,051,113, for example, for typical coating
facilitles this wmeans that only one type of coating can

always be deposited over the entire batch of the coating
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facilities, even if the coating thickness can behave

differently over the entire batch.

This has the result that typical coating facilities often
can only be operated inefficiently. This 1is because the
highest percentage of processing time in the coating and/or
treatment facilities described at the beginning according
to the PVD method is consumed in heating and cooling the
substrates and their holding devices. In addition, because
the spectrum of the substrate components to be coated 1is
widespread in many coating centers, different coatings are
also required for the different substrate components. Since
the volume of the coating facility is fixed because of the
dimensions of the coating vessel, and the number of

substrates or substrate components which require a specific

type of coating is often insufficient to fill up a coating

facility 100%, the required delivery times often cannot be

malilntained.

The invention is therefore based on the object of providing
a device for the surface treatment and/or coating of
substrate components by deposition from the gas phase, 1in
particular by physical deposition from the gas phase
according to the PVD method, and a method for operating
such a device, using which it is possible to minimize the

processing and delivery times.

This object is achieved with respect to the device by the
features of Claim 1 and with respect to the method by the
method steps of Claim 14.

According to the invention, the device is constructed such
that it can be equipped with modules, and 1n such a way
that the substrate components introduced in a batch into
the <coating device <can be subjected to different
treatments, i.e., a coating or a surface treatment, after

the closing of the coating/treatment chamber. Through the
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design according to the invention of the device, the degree

of utilization of the coating facility can be significantly
increased and, in addition, the coating facility can be
operated substantially more economically and with greatly
improved energy efficiency. This 1s because the larger
number of substrate components according to the invention
in the coating facility is only to be heated and cooled

once, whereby processing time is saved to a significant

extent.

The method according to the invention is characterized 1in
its core 1in that coating and/or treatment wunits and
shielding modules can be assembled according to a desired
coating and/or treatment program for different substrate
components to be coated, and the substrate carrier can then
be equipped with those substrate components which are to be
subjected to the same treatment in one batch. After the
closing of the treatment chamber, the shielding modules and
the process controller of the facility ensure that the
substrate components assembled on the individual substrate
carriers can be subjected to an individual coating and/or
treatment program. According to a refinement of the method,
different treatments of the substrate components can even

be performed simultaneously at various locations of the

coating chamber.

Because of the modular construction of the facility, 1t 1s

possible to adapt the coating facility extremely flexibly
to the respective existing order situation. The additional
advantage results that the facility can be operated
economically even if only a reduced quantity is charged, in
that areas can be provided within the treatment chamber,
which can be heated and cooled individually and shielded
from other areas of the treatment chamber, and in which a
specific coating and/or etching program can be performed

under shielding from further areas of the chamber.
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Advantageous refinements and variants of the invention are

the subject matter of the subclaims.

With the refinement of Claim 2, the existing installation
space of the treatment chamber is advantageously utilized,
the additional advantage resulting that the different
treatments of the substrate components can run
simultaneously because of the spatial separation of the
treatment stations. In addition, the possibility 1s thus
opened up of subjecting different substrate carriers of
selected coating and/or treatment units to an individual
treatment having precisely monitored processing parameters,
without being influenced by adjacent coating and/or
treatment units. A very precise and homogeneous growth rate

of the coating can thus be achieved.

Through the shielding unit according to Claim 3, which 1is
preferably in turn implemented as a module, 1t 1s possible
to save valuable installation space, because substrate
components can be subjected to different treatments even 1n
extremely tight installation space wusing the shielding

modules.

It has been shown that it 1is readily sufficient for PVD
coating facilities to implement the shielding modules 1in
the form of a partition wall configuration according to
Claim 4, without having to accept a quality reduction of
the surface treatment or coating. The partition walls can
comprise different materials, including ceramic and/or

perforated metal materials.

The flexibility of the facility is additionally increased
if, according to Claim 5, kinematics are provided, using
which the relative location between the substrate carriers
and the coating and/or treatment units and/or heating units

can be changed when the deposition or treatment chamber 1s

closed.
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It is fundamentally possible to provide the coating and/or
treatment units with a drive together with the carrier
construction. However, the kinematics are simpler 1f an
installation table according to Claim 6 is equipped with a

rotary drive.

The rotary drive wunit for the installation table 1is

-

advantageously simultaneously used as an indexing unit for

positioning selected substrate carriers 1in relation to

selected coating and/or treatment units, whereby the

control expendliture becomes less.

According to Claim 10, a rotary drive, for example, 1in the
form of a shaft, for a substrate carrier 1is provided at

each installation space of the installation table. It 1is

possible in this way to operate the coating facility 1n a

typical way when it is filled 100% with substrate elements

to be coated uniformly, without losing the above-described

flexibility of the facility.

Using the modification of Claim 11, for example, a selected
substrate carrier in direct proximity to a coating and/or
treatment unit can be set into rotational movement without
actuating the cyclic operation, whereby it 1s possible to
deposit an extremely homogeneous coating which is precisely

defined 1in 1its thickness on these selected substrate

components.

Fundamentally, 1t 1is possible to put selected coating
and/or treatment wunits into function successively. The
construction according to the invention of the coating
facility also allows selected coating and/or treatment

units to be operated synchronously, however, whereby

further processing time 1s saved.
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Exemplary embodiments of the invention are explained 1n

greater detail Thereafter on the basis of schematic

drawings. In the figures:

Figure 1 shows a perspective view of the interior of a

coating facility with the coating chamber wall removed;

Figure 2 schematically shows the top view of the coating

facility according to Figure 1 with closed coating chamber;

Figure 3 shows a schematic sectional view of the coating

facility according to Figure 2 in section corresponding to

III-III in Figure 2;

p—

Figure 4 shows a perspective schematic view of selected

drive components of the coating facility according to the

invention; and

Figures B5A to 5D show views to 1llustrate different

installation table positions during the performance of the

method according to the i1nvention.

The figures schematically show the components received 1n

P
p—

the interior of a processing chamber (not shown 1n greater

detail) of a coating facility, which 1is required for

coating substrate components according to the PVD method or
according to the reactive PVD method. In other words, the
assemblies shown in the figures are situated in a coating
chamber or vacuum chamber which can be evacuated and 1s
preferably provided with wvarious gas connections. Such
vacuum chambers are known, so that a more ©precise
description of this chamber can be dispensed with here. The
special feature of the coating facility to be described 1in
greater detail hereafter 1is how the interior of the
deposition or treatment chamber which can be evacuated can
be equipped in order to significantly increase the cost-

effectiveness during operation of such a facility and
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minimize the processing times of the facility because of

improved flexibility.

For this purpose, a modular construction of the coating
device is selected. Coating and/or treatment modules 12 are
situated at predetermined angular intervals around an

installation table identified by 10. These coating and/or

treatment modules 12 are preferably formed by vaporizers or
so-called sputter cathodes having targets which can be
modularly equipped, additional so-called shutters - not
shown 1in greater detail - being able to be used. Such
coating or treatment modules are known per se, so that a
more precise description of these components 1s superfluous
here. However, it 1is to be emphasized that the present
invention 1is not restricted to special treatment/coating
modules. Rather, all units regularly used 1in the coating
process according to the PVD method can be employed. In
addition to the coating/treatment modules 12, additional
heating units 14 are provided, which are typically situated
between the treatment modules 12 and can also Dbe

implemented as modules.

An etching anode identified by 16 is located 1in the center
of the installation table 10, which works together with a

central filament cathode (not shown in greater detail 1in

the figures), which is above the coating modules 12 and
heating units 14 in the area of the cupola (not shown) of

the coating chamber.

Figure 1 shows the configuration of the modules required
for the coating or treatment when the deposition or
treatment chamber 1is opened, while the configuration 1s
shown when the chamber is closed in the top view according
to Figure 2. This view shows that a part of the coating
modules 12 and heating wunits 14 grouped around the
installation table 10 can be 1nstalled on a separate part,

which is used as a charging door for the vacuum chamber.
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The remaining coating and heating modules are 1installed on
a carrier construction, which - 1like the charging door -

has installation points for the flexible configuration of

the coating and heating modules.

The installation table 10 1s implemented as a type of
carousel and carries - as is most obvious from Figure 2 -

multiple, 1.e., 8 1in the exemplary embodiment shown,

preferably identically designed installation spaces 18-1 to

18-8, which can be individually equipped with different

modules.

A drive shaft 22 is associated with each installation space
18-1 to 18-8, each of which has a vertical rotational axis.
In the installation spaces 18-2, 18-4, 18-6, and 18-8, the
drive shaft 22 is coupled rotationally fixed to a vertical
carrier shaft 24, which carries turntables 26 having plug
receptacles 34 holding substrate components, such as
drills, at predetermined and preferably settable axial
intervals. The plug receptacles are 1lmplemented so that the

drills protrude from the plug receptacle with the surface

sections to be coated or treated.

The carrier shaft 24 is stabilized using a support rod 20
and a support arm 28. It can be ensured via a transmission
(not shown in greater detail), that the plug receptacles
and therefore also the substrate components execute a
separate rotation in identical or opposite directions
around the axis of the plug receptacle, which 1s also

vertical, upon rotation of the turntables 26.

Figure 4 schematically indicates, on the Dbasis of

kinematics somewhat altered from the view of Figures 1 to

3, how the rotational movement can be transmitted to the
installation table 10 and the drive shafts 22. A drive
gearwheel 32, which is in mesh engagement with the internal

gearing of a first ring gear 34, 1s located below the
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- 10 -

installation table 10. The ring gear 34 1s connected

rotationally fixed to an axially offset second ring gear 36
having a larger diameter, which can be driven wvia 1its

internal gearing using a first drive pinion 38.

The shaft 22 carrying the drive gearwheel 32 extends
rotatably mounted through the installation table 10 and 1is
also seated so it 1s rotatable in a gearwheel 40 located
below the installation table 10, which is drivable via a

second drive pinion 42.

Therefore, when the second drive pinion 42 1s driven, the
gearwheel 40 drives the drive shafts 22 and therefore the
installation table 10 in the rotational direction. In this
way, the installation table 10 can be cycled.

Simultaneously, the drive gearwheels 32 roll on the

internal teeth of the first ring gear 34. Through suitable

control of the rotary drive of the first drive pinion 38,
the speed of the first ring gear 34 can be kept the same as
the speed of the gearwheel 40, so that the drive shafts 22
do not <rotate during the cyclic movement of the
installation table 10.

In contrast, if the drive of the second drive pinion 42 1S
stopped and the installation table remailins 1indexed, all
drive shafts 22 can be set 1into rotational movement

simultaneously by activating the first drive pilnion 38.

Some of the installation spaces, 1.e., the installation

spaces 18-1, 18-3, 18-5, and 18-7, are equipped differently
from the installation spaces 18-2, 18-4, 18-6, and 18-8.
They carry a cover plate 44, which has a holder 46 for a
radially oriented shielding plate 48 above the covered
drive shaft 22. A further, stationary installed shielding
wall configuration 50 is provided in each case between the

two adjacent shielding plates 48 of the installation spaces
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18-1 and 18-7 or 18-3 and 18-5, which is formed 1in each
case by a convex plate 52 and a secant plate 54 and which
shields the space between the adjacent radial shielding
plate 48 from the adjacent installation spaces. The
shielding plates 48 and the shielding wall configurations
50 are also designed as modules and they may be installed -

P
p—

depending on the configuration of the remalining

treatment/coating components - at different positions 1n

the interior of the coating chamber.

The following effect results with the above-described

construction of the coating facility:

Not only the substrate carriers 2, but rather also the
coating and/or treatment units 12, such as the vaporizer
sources, cathodes, targets, magnetrons, filament
cathode(s), and the etching anode, as well as the heating
modules 14, can be assembled modularly and configured 1in
such a way that the substrate components introduced 1in one
batch into the facility can be subjected to different
treatments (coating, surface treatment) in the coating and
treatment chamber. Specifically, the substrate components,
for example, different drills, can be assembled on
different substrate carriers whilch are subjected to
different treatments at various locations in the deposition
or treatment chamber, at least the substrate components 56
which are situated on a substrate carrier 26 exclusively

P
p—

being kept in the influence area of a very specific coating

and/or treatment unit 12 via the shielding plates 48 and
the shielding wall configuration 50.

Because, in addition, a drive device 1is provided, using
which the relative location between the substrate carriers
26 and the coating and/or treatment units 12 1s changeable
with closed deposition and/or treatment chamber, the
possibility results of cost-effectively operating the

coating facility even 1if only a few substrate components
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must be provided with a specific coating or must Dbe
subjected to a specific treatment. This 1s because the
coating and/or treatment units 12, such as vaporizers,
cathodes, targets, magnetrons, filament cathode, and
etching anode, as well as the shielding elements 48, 50,
can be assembled from modules 1in the deposition or
treatment chamber according to a desired coating or
treatment program for the substrate components, and the
substrate carriers 26 can be equipped accordingly with
those of substrate components which are to be subjected to
the same treatment. Subsequently, the deposition or
treatment chamber can be closed, after which the individual
treatment or coating programs for the substrate components
assembled in groups on the substrate carriers (26) can be
run through in one batch. Heating and cooling the substrate
components and substrate carriers multiple times can be
dispensed with, whereby processing time can be saved to a
significant extent and the utilization of the coating

facility can be greatly increased even in the case of small

batches.

This will be explained on the basis of a treatment example

on the basis of Figures 5A to 5D:

For example, it 1is assumed that three different types of
coatings are to be applied in one batch. In this case - as
shown in Figure 5A - the positions 1, 3, 5, and 7 are
occupied by bulkhead modules 48-1, 48-3, 48-5, and 48-7.
Substrates are charged at the positions 2, 4, 6, and 8.

The processing phases of pumping, heating, and cooling are

identical for all such carriers, the installation table 10

or the carousel rotates around 1ts axils.

For etching (ion etching), the carousel 10 stops and the

substrate carriers 26 at the positions 4 and 8 rotate
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around their own axis. The etching phase can begin (Figure
GA) .

As soon as the etching for positions 4 and 8 1s completed,

the drive cycles further and positions 2 and 6 are brought

into the etching position (Figure 5B). Positions 6 and 2

now rotate around their own axis, until the 1on bombardment

is completed.

When the etching phase has been successfully completed, the
coating begins (Figure 5C). The positions 4 and 8 rotate
around their own axis, and the respective right and left
vaporizers assigned to these positions having the targets

TiAl and Ti are fired, a shutter (not shown 1n greater

detail) being opened - if provided - after burning off 1is
completed (if possible). Position 4 - after building up a
suitable nitrogen atmosphere - 1is coated wusing titanium

nitride and position 8 is coated using titanium aluminum
nitride. Depending on the achieved coating thickness, the
vaporizers are turned off and/or the associated shutters

are closed. The drive cycles further into the position

according to Figure SD.

Positions 2 and 6 can now be coated using a nanolayer. When
positions 2 and 6 reach the respective vaporizer required
for the next layer, the corresponding vaporizer fires
and/or the shutter - if provided - 1s opened. The
respective layer can be deposited. The position then

rotates further around its own axis.

Each position can be <coated 1individually or also

simultaneously by various vaporizers.

In order to cycle further, the carousel rotates around 1its

own axis. If all coatings have been deposited, the

vaporizers are turned off. The entire batch 1s now cooled,
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after which the coating or treatment chamber, 1.e., the

vessel can be ventilated. The process 1s completed.

This above-described process is only one possible variant.

Depending on the number of wvaporizers provided and the
target materials thereof, the number of positions, and as a
function of the construction of the bulkhead modules,
various numbers of coating types are possible 1n one
process. The fill level is also directly dependent on the
mentioned conditions and thus variable. Shortened processes
are also possible through the modular construction. In this
case, only a reduced number of positions 1s charged and
these are heated, pretreated, and cocated 1n a targeted

marnrner .

Of course, deviations from the above-described embodiment
are possible without leaving the basic 1idea. Thus, of
course, other coatings, for example, decorative coatings

can also be deposited.

Instead of the bulkhead modules which can be positioned at
the installation spaces, bulkhead units, which are either
inserted radially or axially into the 1interior of the
treatment chamber, can also be used, and/or moved and/or

oriented.

Furthermore, for example, a kinematic reversal can be

performed in the area of the drive for the substrate

carriers, so that the installation table remains statilonary

and the treatment/coating units are driven.

Instead of the etching anode, other functional units can
also be used for pretreating the substrate in the coating
chamber, the spatial configuration of these functional

units also being able to vary in wide limits, for example,

because of the process.
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Finally, the drive kinematics can also be freely varied to
provide the required relative movements between the
substrate components and the coating or treatment units. It
is solely decisive that the drive is capable of subjecting
the installation table, the substrate carriers, and
advantageously also the holders for the 1individual

substrate components to a relative rotational movement 1in

relation to the treatment units.

Operation as is possible using typical facilities may also
be implemented using the described configuration. This 1s
because all positions carry substrates. However, no
bulkhead modules 48, 50 are then installed. All substrates
located in the batch are treated comparably 1n the various

processing phases. Only one type of coating 1s deposited.

A further possibility for operation is that the coating

process 1s shortened 1in that only selected substrate

carriers are equipped and therefore the facility 1s only
charged with a reduced quantity and, during the treatment,

only the sector in which a treatment or coating 1s to be

performed 1s heated.

The invention thus provides a device for the surface
treatment and/or <coating of substrate <components by
deposition from the gas phase, in particular by physical

deposition from the gas phase according to the PVD

(physical vapor deposition) or the reactive PVD method.
Multiple substrate carriers and multiple coating and/or
treatment units, such as vaporizer sources, cathodes,
targets, wmagnetrons, filament cathode, and etching anode,
are situated in a deposition or treatment chamber which can
be evacuated for more economic utilization of the facility,
it can be equipped modularly in such a way that substrate

components introduced in one batch into the facility can be

subjected to different  treatments (coating, surface

treatment) .
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Furthermore, the invention provides a novel method for the
surface treatment and/or coating of substrate components,
using which coating facilities according to the PVD
(physical vapor deposition) or the reactive PVD method can
be operated significantly more cost-effectively. It 1s

characterized by the following method steps:

a) assembling coating and/or treatment units (vaporizers,
cathodes, targets, magnetrons, filament cathode, and
etching anode) as well as shielding elements from
modules 1in the deposition or treatment chamber
corresponding to a desired coating or treatment

program for the substrate components;

b) equipping the substrate carriers with the substrate

components which are to be subjected to the same

Creatment;
C) closing the deposition or treatment chamber; and
d) running through the individual treatment or coating

programs for the substrate components, which are
assembled in groups on the substrate carriers, 1n one

batch.
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CLAIMS

A device for the surface treatment and/or coating of
substrate components by deposition from the gas phase,
in particular by physical deposition from the gas

phase according to the PVD (physical vapor deposition)

or the reactive PVD method, having a deposition or
treatment chamber which can be evacuated, and in which
multiple substrate carriers (26) and multiple coating
and/or treatment units (12, 14, 16) (vaporizer
sources, cathodes, targets, magnetrons, heating units,
filament cathode, and etching anode) are situated,
characterized by an ability to equip the facility
modularly in such a way that the substrate components
(56) introduced 1in one batch into the facility can be
subjected to different treatments (coating, surface

treatment) .

The device according to Claim 1, characterized in that

the substrate components (56) are subjected to the

different treatments at various locations (positions 1

to 8) in the deposition or treatment chamber.

The device according to Claim 1 or 2, characterized 1n
that at least one shielding unit (48, 50, 52, 54) can
be received in the deposition or treatment chamber,
using which at least the substrate components (56)
which situated on one substrate carrier (24, 26) are

kept exclusively in the influence area of a coating

and/or treatment unit (12).

The device according to Claim 3, characterized in that
the shielding unit (48, 50, 52, 54) 1s implemented as
a module and 1is preferably formed from planar
components, such as a partition wall configuration
(48, 50) which can be assembled from plates (48, 52,

54) .
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The device according to one of Claims 1 to 4,
characterized by a unit (10, 32 to 42), using which
the relative location between the substrate carriers
(24, 26) and the coating and/or treatment units (12)
1s changeable when the deposition or treatment chamber

18 closed.

The device according to Claim 5, characterized by an
installation table (10), which 1s received 1in the
deposition or treatment chamber radially 1inside a
carrier construction for the coating and/or treatment
units (12, 14, vaporizer sources, cathodes, targets,
magnetrons), and which has a plurality of installation
spaces (18-1 to 18-8), which are equipped with a drive
source (22) for the substrate carriers (24, 26),

distributed over itsg circumference.

The device according to Claim 6, characterized 1in that
the 1nstallation spaces can be equipped with substrate

carriers (24, 24) and/or shielding units (48, 50).

The device according to Claim 6 or 7, characterized by
a drive and indexing unit (10, 32 to 42), using which
a relative rotational movement between 1installation

table (10) and carriexr construction 1s controllable.

The device according to Claim 8, characterized in that

the installation table (10) has a rotary drive.

The device according to one of Claims 6 to 9,
characterized 1n that the drive of the substrate

carriers (24, 26) 1s discharged onto the substrate

components (56).

The device according to one of Claims 6 to 10,

characterized in that the rotational movement of at
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least one substrate carrier 18 decoupled from the

cyclic movement of the installation table.

The device according to one of Claims 1 to 11,
characterized in that at least selected coating and/or
treatment units (12-1, 12-2) are operable

synchronously.

The device according to one of Claims 6 to 12,
characterized in that the carrier construction 1is
equipped with installation positions for the coating

and/or treatment units (12) and/or heating units (14).

A method for the surface treatment and/or coating of
substrate components using deposition from the gas
phase, 1n particular using physical deposition from
the gas phase according to the PVD (physical wvapor
deposition) or the reactive PVD method, in which the
substrate components are housed together with multiple
substrate carriers 1n a deposition or treatment
chamber which can be evacuated, characterized by the

following method steps:

a) assembling coating and/or treatment units (12,
vaporlizers, cathodes, targets, magnetrons,
filament cathode, and etching anode) and/or

heating units (16) as well as shielding elements
(48, 50) from modules 1in the deposition or
treatment chamber according to a desired coating
or treatment program for the substrate components

(56) ;
b) equlppling the substrate carriers (26) with those
substrate components (56) which are to be

subjected to the same treatment;

C) closing the deposition or treatment chamber; and
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d) executing the 1individual treatment or coating
programs for the substrate components (56)
assembled on the substrate carriers (24, 26) in

one batch.

The wmethod according to Claim 14, characterized in
that, 1n method step d), the individual substrate
carriers (24, 26) are brought as needed in a cyclic
manner 1nto the relative position which is optimized
for the respective surface treatment for the
respective associated coating and/or treatment unit
(12) .
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