ARC DEPOSITION SOURCE HAVING A DEFINED ELECTRIC FIELD The invention relates to an arc
deposition device according to the preamble of claim 1. in the present description, an arc deposition
device refers to a device with the aid of which an electric arc whose arc spot is on a cathode can be
ignited under vacuum, wherein the material to be evaporated is made available by the cathode (=
target) and the arc spot results in the evaporation of the target material. Arc deposition sources are
known in the state of the art. Snaper discloses in US3625848 a beam gun with a cathode and an
anode that are arranged in such a manner that a spark discharge occurs between them. The cathode
in this case is made of the material that is to be deposited. The anode described therein has a tapering
geometry and is placed in the immediate vicinity of the cylindrical cathode. The arrangement according

to this stRCOPERQRITH ShbRAHURGEURAYING Ih Bt fRiNER FAE GORIG IR Bhis arrangement. The

movement of the arc spot on the target would thus be very slow by today's standards, although they
were described at the time as being fast. A slow movement of the arc spot causes among other things
an increased roughness of the layers produced by means of the arc deposition source. By contrast,
patent dosanmest 846208113 by CladcBergmanidisctosesadimglticatbesaotmmbsy sterizim which

magneli RS, A1 49ed ThISS AL ACAAUEE WINANade aa% MRS e hambe 60 oo

electrically insulate uced anode Is'used. The resulting disadvantage Is that merely part of the
magnetié figlds asitiocerirthenalfebleadnitetisecanddeioTHedduanatageof thevdppatatlis therein is a

stable sparteauidingeespecialicatdow.discharge.cupents. & sgentdistibytion hetween the chamber

and the introduced anode is avchie\_éed b%/ additionally’ supplying a positive voltage to the introduced
anode. TPRAESIRERIEROA ALY 361 BnTareidpatieh source that makes it possible to produce layers
with low surface roughness at a constantly high evaporation rate. It is the aim of the present invention

to propose:sigiuatiarcdeprsition sauree in2HAcerding fasthe idrentiandithsaim is actieved4nith the
arc dep%smon sourc%aggﬂggg&to %!alm 1.1 tr%ggq%endent cl%lms different advag;[éageous

embodiMents of the Mvertive arcaé}ep%giﬁgr? Sourceare desdived! SUCh & manner & spark
discharge ocours between them. The cathode in this case is made of the material that is to
be deposited. The anode described therein has a tapering geometry and is placed in the
immediate vicinity of the cylindrical cathode. The arrangement according fo this state of the
art is shown in Figure 1. Magnetic means are not used in this arrangement. The movement
of the arc spot on the target would thus be very siow by today’s standards, although they
were described at the time as being fast. A slow movement of the arc spot causes among
other things an increased roughness of the layers produced by means of the arc deposition

SOLHTE,

By contrast, patent document US4 620 913 by Clark Bergman discloses a multi arc vacuum
system in which magnstic means are used. This is an arc source with ancde array, wherein
the chamber or an electricaily insulated introduced anode is used. The resulting
disadvantage is that merely part of the magnetic fields exiting from the target lead info the
anode. The advantage of the apparatus therein is a stable spark guiding, especially at low
discharge currents. A current distribution betwesen the chamber and the intreduced anode is

achieved by additionally supplying a positive voltage to the introduced anode.

There is therefore a need for an arc depositicn sourcs that makes it possibie to produce
layers with low surface roughness at a constantly high evaporation rate.  is the aim of the

present invention to propose such an arc deposition source.



The inventive arc deposition source comprises a cathode (target); an anode and magnetic means that
enable the magnetic field lines to lead from the target surface to the anode in a short connection. The
anode is placed in the direct vicinity of the cathode so that the connection of the cathode with the
anode is ensured over magnetic field lines from any point of the target surface to be evaporated and
which is subjected to erosion. In this connection; the2magnetic means are designed in such a way that
the component parallel to the target surface is considerably larger than the component perpendicular
'to the target surface. Magnetic field forces of up to 500 Gauss can be used, i.e. considerably higher
field forces than the magnetic field forces otherwise used in PVD technology. The arc source thus
described exhibits, by comparison with the state of the art, higher coating rates with simultaneously
very smbetieidiersoThe imveritive dre sblrceschitueemBl Bireritedanoraiten A1 YWk 2CRRTHIBPARK
speed bging.achieved (The-alcauies dsdhenoneialedinmstal spadesThe metakions, this ggperated,
such as e.g. Cr+, Ti+, can arrive undisturbed onto the substrate and be used for the purpose of metal
ion etchiffPOieratsHRRFBWISERaFge current is possible. By means of so-called "pre-biasing”, it is
possible with the inventive anode to reliably adjust the ion energy. The invention will now be explained
by way otexampiéangrwithitbeiaid ebthedigurgs:ifigurediishowsaneic sleposiiomsounegrageording
3 shows S CRbBAHEN o ARG e Sepbtan ShLrE. PGS thone L vatcre Nedice
with an siventieeaecideposition source;

The anode Is placed in the direct vicinity of the cathode so that the connection of the
cathode with the anode is ensured over magnetic field linas from any point of the farget

surface to be evaporated and which is subjecled to srosion.

i this connection, the magnetic means are designed in such a way that the component
parallel to the target surface is considerably larger than the component perpendicular fo the
target surface. Magnetic field forces of up to 500 Gauss can be used, e, considerably

higher field forces than the magnetic field forces otherwise used in PVD technology.

The arc source thus described exhibits, by comparison with the state of the art, higher

coating rates with simultansously very smaooth layers,

The inventive arc source can even be operated in vacuum, with a 'high spark speed being
achieved. The arc source is then operated in metal mode. The metal ions thus generated,
such as e.g. Cr+, Ti+, can arrive undisturbed onto the subsirate and be used for the

purpose of metal lon etching. Operation with low discharge current is possible.

By means of so-called “pre-biasing”, it is possible with the inveniive anode to reliably adjust

the ion energy.
The invention will now be explained by way of example and with the aid of the figures.

Figure 1 shows an arc depesition source according 1o the state of the art;
Figure 2 shows an arc deposition source according to the state of the art;
Figure 3 shows a first embodiment of an inventive arc deposition source;

Figure 4 shows a vacuum device with an inventive arc deposition source;



3 Figure 5 shows a vacuum device with an arc deposition source according to the state of the art;
Figure 6 shows the potential ratios with a device according to Figure 5; Figure 7 shows the potential
ratios with an inventive device according to Figure 4; Figure 8 shows a further embodiment of the
inventive vacuum device; Figure 9 shows the potential ratios with an inventive device according to
Figure 4; Figure 10 shows a further embodiment of ah inventive vacuum device; Figure 11 shows the
potential ratios with an inventive device according to Figure 4. To gain a better understanding of the
invention, the situation with arc sources according to the state of the art will be broadly discussed.
Figure 2 shows an arc evaporation arrangement 201 with an anode 203 at a distance from the source
cathode 209 according to the state of the art, The source cathode is cooled by means of a cooling
device Z1itHadiskonpscisGWith dienegativepels 2e3ef doD Gaourertsuppiye Betindthe sbinee
cathodea;gagnetic means 215 are provided which ensure a magnetic field is generated above the
target surface. An arc spot 205 releases a high current and thus a plurality of electrons in the

evaporafishiéhamberThe arigidshiatisaviilableadceordietivecrifedignisif the state of the art, since
the anoge;203 jsgpekia the disestvicinity oflbe 56sR01RA% e chated particlss iyt cross the

magnetic field on their wa%/ to the further removed anode. What is relevant is the movement of a

charged pAHRIE SRS ChAYYREE SHass mesheb e A1RRlide ARGH Y ThsH fectric field E(r) and a

magnetiFifietd B(Ehdnvhiscconnettionsuasious aroe componenisadlt e asting: forthe snovement
parallel to the Béield, a force proportional to qE will be acting; for the movement perpendicular to the
magnetic fiEid, tHe foree fr ﬁbﬁ%%%’(ﬁﬁ/@%?ﬁ?h’%p g WG WRICHYESlts in a gyration movement
which isfigwevet eenlaitheypatchxE3 liift Whisdeddsdoiadviduak eutrenimath 2Q%as 4ndicated in
Figure 2. When travelling this path reminiscent of a spiral on its way to the remote anode 203, the

working BagAfh & AXb2) RIEAALI B CORING Shtbads gy Qe s esull g qpmation

of gas ions, in a voltage increase of the discharge and in a jump of potential in front of the cathode.

Furtheritrélaecfubtcr 'of the e bsting ¥ sle @&+ pe oigeivedshows an arc evaporation

arrangement 201 with an anode 203 at a distance from the source cathode 209 according
to the state of the art. The source cathode is cooled by means of a cooling device 211 and
is connected with the negative pole 213 of a DC current supply. Behind the source cathode,
magnetic means 215 are provided which ensure a magnetic field is generated above the
target surface. An arc spot 205 releases a high current and thus a plurality of electrons in
the evaporation chamber. The arc plasma is available as conductive medium. in the state
of the art, since the anode 203 is not in the direct vicinity of the arc spot 205, the charged
particles must cross the magnetic fisld on their way to the further removed anode. What is
reievant is the movement of a chargad particle with a charge g, mass m, speed v at the
location v in an electiic field E(r) and a magnetic field B(r). In this connection, various force
components will be acting: for the movement paraliel to the B field, a force proporiional to
gE wilt be acting; for the movement perpendicular to the magnetic field, the force
proportional to glE L+vixB), will be acting, which results in a gyration movement which is
however overlaid by an ExB drift. This leads fo a "virtual” current path 207 as indicated in
Figure 2. When travelling this path reminiscant of a spiral on its way to the remote anode
203, the working gas (e.g. Ar, Noj present in the coating chamber is highly ionized. This
raesults in the formation of gas lons, in a voltage increase of the discharge and in a jump of
potential in front of the cathode. Furthermore, a reduction of the coating rate can be

obsarved.



4 Figure 3 shows an embodiment of the inventive arc deposition source 301. This is only a variant
given by way of example and can be achieved through very different executions. The cathode 309
consists of the material to be evaporated and is connected to the negative pole of a current source
through the power connection. Through the magnetic means 305, a magnetic field is generated on the
cathode surface that enables a fast movement of thé spark. The magnetic field lines that exit from the
target surface are designed within a large portion of the area in such a way that they exhibit mainly
components parallel to the surface of the cathode 309 and enable a short connection to the anode 303
extending in a ring-shape around the cathode edge. The arc deposition source represented in Figure 3
can however be executed both as an axially symmetrical circular cathode and as a rectangular
cathode CatRctiergreaSThand ee @ iedphalbhg thesmdd SRS e aindps éxiibitfield Mésaunning

perpendjgpiartoithe, ﬁ%?%@%@rﬁﬁ%%@’&%@@ Q&@@@%%@ﬁ@d@&%@@é%{ Ihis-caphe

achieved for exaPrgg means of a shutter or by means of a filled recess (both not represented). The

magnetTRRABRISAHEARE S AHBETRABTIED 1 Bo6 GRREISN RiFyE BeNErB0G I 165 6 Adss

has proyeekaghvariageausanchemiean #eQ:and Sheaussparticularradvaniageousirespecially
smooth Ia?:/per results. The inventive arrangement ﬁi the anode in combination with the magnetic field

distributfbH 8HBBIES G ARG W S High Hi reTES PhENTEUSE MatSHAIS Y6F e chaliRally
resistantggatings, such as Ti, TiAl, AICry TiSi, Cr etc., can be used as target material of the cathode
309. In an arc evaporation arrangement 301 according to Figure 3, the anode 303 in combination with

the maggg %(%ﬂ&%‘@é%%@é’ dha @9&?&%%@%@{2%%@@%@ S R@@%%ﬁ%g%‘%@g%’gh@ﬁhe

vicinity of the ode 309, so that the magnetic field lines enable the clrrent pat Irect line
from thePafbspotBI5a00the drfbdeBUB oA effittas dekstyibethaboesicarredsaitidlly bertawidédiwhen

the electrig field mins.sesentally parallelia.ine-magreiic fieldin-an advaniagepus smbodiment of the

present invention, the anode is designed in such a way that this is achieved at applied voltage and

active niiGHEGCIHR IBRAMIRcaBEall OF 8t TP ISEIPRL6IIIF B BREGREGHELE el T8RN BMHE ST
exception:af;the gentakmagasticfield dnesieaddodie anadandhe path-ofthecleclionsdsinode.

characterized by the Larmor radius and describes a gyration around the field line path. The gyration

radius forAR¥EREA SN IRESIFLPERRETS dpproddsdineand! ivrue edicd tsagsiex. 0.1 mm. At
the correspeindingmagneticfieldifereas;the Fati:istaus-well leealized:along-the-dieldlinerdheneffect of

rge voltage and an increase, of the coating rate.
8 0 o il g
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(both not represented). The magnetic field force in the area 6 amounts to 40 to 500 Gauss.
A renge between 60 and 100 Gauss has proved advantageous and between 200 and 500
Gauss particularly advantagecus for especially smooth layer results. The inventive
arrangement of the anode In combination with the magnetic field distribution enables
operation with such high magnetic fields. The usual materials for mechanically resistant
coatings, such as Ti, TIAL AlCr, TiSi, Ur efc., can be used as targst material of the cathode
309.

In an arc evaporation arrangement 301 according to Figure 3, the anode 303 in
combination with the magnetic field generated by the magnetic means 305 is placed
according to the invention in the vicinity of the cathode 308, so that the magnetic field lines
enable the current path 307 in & direct line from the arc spol 315 {0 the anode 303, A diift
as described above can esseniially be avoided when the slectric fisld runs essentially
parallel to the magnetic field. In an advanitageous embodiment of the present invention, the
anode is designed in such a way that this is achisved al applied voltage and active

magnetic field and nearly all or at least the majority of the magnetic field lines with the



A possible advantageous use of the present invention is metal magnetron ion etching (MIE). This is
possible due to a further characteristic of the inventive arc deposition source. The characteristic
consists in the possibility of a stable operation even without working gas under vacuum with pressures
lower than 1E-03Pa. The good electric connection of the arc spot 5 at the anode makes it possible for
the electric conductivity of the metal plasma 8 to be 8ulfficient to carry the current from the cathode to
the anode 9. The metal steam from the arc source is singly and highly ionized to a high degree and
can be accelerated through the bias voltage 12 onto the substrate 11. This enables a magnetron ion
etching (MIE) to be effectively achieved, A corresponding MIE device 401 is shown in Figure 4: it
comprises an arc deposition source 403 and a substrate holder 407 which are arranged in a vacuum
chambe 40B{THeS tibsrarerholdes fted witHisabstrtds thbewiched{pnsEéprbieondaiivseto
negative.paleaia Y BPans ol A uoIAgRSANERan LS aeraiiatng e AEsire RoS asneraled o

the arc deposition source towards the substrates. It is noteworthy that the operation in vacuum can be
maintairstcaveiiio Gt SFERGASIWREN SBEefirry e paapieter rafigesid A8 abmrss to
mentioned MIE Drocess. At WasirREsGithat-eyenat veny lw.discharge:susrents QEhe &1t ed

discharge, a stable process is possible. Due to the magnetic field lines, the potential of the anode is
"carried OVBF i {5 Shiifly DfotE ShkIhryet titataney wiiHs srimicitnOtintertpatisea oo
maintaingda@:Reradiminuasa stable Rragesseeuithaeehreryed atcutkentstrongthsdamaitasjust
above 1OAF and for titanium at current strengths down to just above 40k With the inventive arc
depositigﬁ g@ﬁ@@f%ﬁm%ﬁ tching can also be performed in a stable manner with other materials,
such as for example Cr, Nb, Ta and other metals with high ionization degree and high proportion of
multiple Afopizsiine. SThantventive ate dépositkarsoureeuinrbe matie wititferentrastaps;gvhich
themselmﬁﬁre in turn inventive. First, again for a better understanding, the situation will be sketched
where an arc deposition source according to the state of the art is used. An arrangement according to

the state of the art is accordingly represented in Figure 5. , »
This is possible due tog further characteristic of the inventive arc deposition souwrce. The

characteristic consists in the possibility of a stable operation even without working gas
under vacuum with pressures lower than 1E£-03Pa. The good electric connection of the arc
spot 5 at the ancde makes it possible for the slectric conductivity of the metal plasma 8 o
be sufficient to carry the current from the cathode to the anode 9. The metal steam from the
arc scurce {s singly and highly ionized to a high degree and can be accelerated through the
blas voltage 12 onto the subsirate 11. This enables 2 magnetron ion etching (MIE)} to be
effectively achieved. A corresponding MIE device 401 is shown in Figure 4: it comprises an
arc deposition source 403 and a substrate holder 407 which are arranged In a vacuum
chamber 405, The substrate holder, fitted with subsiraies to be etched (not represented) is
set 1o negative potential by means of a voltage source 408, ‘m}s accelerating the positive

ions generated at the arc deposition source towards the subsirates.

it is noteworthy that the operation in vacuum can be maintained at very low current
strengths: when selecting the parameter ranges for the above mentioned MIE process, it
was surprising that even at very low discharge currents of the arc discharge, a stable
process is possible. Due to the magnetic field lines, the potential of the anode is “carried
aver” up fo shorlly before the target surface, by means of which the current path can be

mainisinad.



In this context, the chamber wall of the vacuum chamber 505 forms the anode. The magnetic field
lines that exit from the target have no direct connection with the anode. Figure 5 shows a coating
device 501 with an arc deposition source 503 that is placed in a vacuum chamber 505, a substrate
holder 507 being further placed in the vacuum chamber 505 and being capable of being set to
negative voltage by means of a voltage source 508.%&specially at high magnetic field forces, which
have a positive impact on the layer roughness, the working gas (e.g. N2) is strongly ionized and
therefore the discharge voltage is increased resp. a drop of potential occurs in front of the target.
Furthermore, the high electron temperature of the discharges (2eV-5eV) results in a distortion of the
potential in front of the substrate, as sketched in Figure 6. By contrast, an inventive embodiment has

been outiitied iRt Figiivea4s lridehas beeh Alkda dy elprined ab alaegé Sreent This catholehdievial
evaporated with a;high,degree afiopizafiands-acesisratedLhipuoh a biasyaltade 408 ento the

substrate. The electric system cathode 1 and anode 4 is executed floatingly relative to the chamber

mass 10 NS BRSATA BEemAR UpTasdit thistémBodime med bisied o iéachamBenaiaityofine

discharggaurent of thesarg sauss flows framthepatheds tadhaanede, Jing cathade voliageinthis
example of approx. -16 to -25V is formed against the anode 4. The substrate bias from the generator

408 accaiBratESAoHOR G IHE BIadMIZRiti a plasma potential Upis,a against the substrate. The
behavior of the potential in front of the substrate is, as represented in Figure 7, no longer distorted,
since the sectrenitergeraspesidfsush agel asmadsrnaeie byitppittec<diBaVags LelMichA fudheslves
embodi i Q in;Figure 8, namely a coating device 801 with an arc deposition source 803

. placed i%%n\%iﬁu%%%%@ﬁ%ger 805, wherein a substrate holder 807, that can be set to a negative _
voltage by means of a voltatée source 808, is further placed in the vacuum chamber, According to this

embodimbht, AFRENPAS I HCarHEOEEhote St Aotk & e alrigesshobersyateicof Figure 4 is
connectggddodherchambermassitareyned. sthe potpatialsiaiesthenshifterth asrepresentet inbigiwe 9.

The cathode p?tential is shifted towards the chamber mass. The arc discharge current runs from the
cathode X5 h&'anGdd ! FrRAGOIEHE Y SReTaTsd 5y the WitSge source (bias supply) 808 (in this example
40V) generates an acceleration of the ions with an additional proportion Ubias + Uplasma.

Iry this context, the chamber wall of the vacuum chamber 505 forms the anode. The

magnelic field lines that exit from the target have no direct connection with the anode.
Figure & shows a coating device 501 with an arc deposition source 503 that is placed in a
vacuum chamber 505, a substrate holder 507 being further placed in the vacuum chamber
505 and baing capable of being set to negative voltage by means of 2 voltage source 508,
Especially at high magnetic field forces, which have a positive impact on the laver
roughness, the working gas (e.g. Ny} is strongly ionized and therefore the discharge voltage
is increased resp. g drop of potential occurs in front of the target, Furthermore, the high
electron temperature of the discharges (2eV-5aV) results in a distortion of the potential in

front of the substrate, as skelched in Figure 8.

By contrast, an inventive embodiment has been outlined in Figure 4 and has bean already

aexplained 1o a large extent.

The cathode material evaporated with a high degree of lonization is accelerated through a
bias voltage 408 onio the substrate. The electric system cathode 1 and anode 4 is

executed floatingly raelative to the chamber mass 10.

The plasma potential Upasma in this embodimeant is bound to the chamber wall.



In Figure 8, the cathode is hot-wired with the chamber and is thus laid to the chamber mass. It is
however also possible to connect the cathode and the chamber over a voltage source and thus
achieve an additional shift of potential. It is thus possible to achieve a plasma potential, at least in front
of the anode, that is strongly positive. This is shown in Figures 10 and 11. 8 Claims 1. Arc
deposition device, comprising: - a cathode comprisirfg a surface with the material that is to be
evaporated, - magnetic means that lead to a magnetic field over the surface, - an anode for
absorbing the electrons that are extracted out of the cathode during the evaporation process, -a
voltage source for putting the anode at least partly at positive potential relative to the cathode,

The discharge current of the arc source flows from the cathode to the anode. The cathode

voltage in this example of approx. -16 to -25V is formed against the ancde 4. The substrate

bias from the generator 400 accelerates ons from the plasma with a plasma potential

Uoema against the substrate. The behavior of the potential in front of the substrate is, as

represented in Figure 7, no longer distoried, since the electron temperature of such a

plasma is merely approx. 0.3eV o 1eV.

A further embodiment is shown in Figure 8, namely a coating device 801 with an arc
deposition source 803 placed in g vacuﬂm chamber 805, wherein a subsirate holder 807,
that can be set to a negative voliage by means of g voltage source 808, is further placed in
the vacuum chamber, According to this embodiment, in conirast fo Figure 4, the cathode of
the floating cathode-ancde system of Figure 4 is connected io the chamber mass (ground).
The potentials are then shifted, as represented in Figure 9. The cathode potential is shifted
fowards the chamber mass, The arc discharge current runs from the cathode to the anode.
The voltage generated by the V{}itage source (bias supply) 808 (in this example 40V)

generates an acceleration of the lons with an additional proportion Ubias + Uplasma.

in Figure 8, the cathode is hot-wired with the chamber and is thus laid to the chamber
mass. It is however also possible to connect the cathode and the chamber over a vo»i‘tag@
source and thus achieve an additional shift of poteniial. It is thus possible o achieve a
plasma polential, at isast in front of the anode, that is strongly positive. This is shown in

Figures 10 and 11.



characterized in that the anode in the vicinity of the cathode is designed in such a way that the
magnetic field lines that exit from the surface of the cathode hit the anode if they do not exit from the
surface at a central area of the cathode. 2. Arc deposition device according to claim 1,
characterized in that the position and geometry of the anode in relation to the cathode are chosen in
such a manner that the magnetic field lines hit the sface of the anode at an angle of over 45 and
preferably essentially perpendicularly. 3. Arc deposition device according to claim 2, characterized
in that the position and geometry of the anode in relation to the cathode are chosen in such a manner
that the magnetic field lines and the electric field lines that hit the anode run essentially parallel to one
another. 4. Arc deposition device according to one of the preceding claims, characterized in that in
the central area measures have been taken that é8é&fially prevent its erosion during operation of the
deposition device. 5. Arc deposition device according to claim 4, characterized in that the
measures comprise-aishutighindbeicenteaharkaef the cathode surface. 6. Vacuum treatment

device with a vacuum chamber and & substiale holfer AL 1 AL SpsLign device pecording ©
one of the precedifig"&lainis. prising o P ’
- magnetic means that lead to 2 magnetic field over the surface,
- an anode for absorbing the electrons that are exiracted out of the cathode during
the evaporation process,
- & voltage source for putting the anode at least partly at positive potential relative
io the cathi}ée,
characterized in that
the anode in the vicinity of the cathode is designed in such a way that the
magnetic field lines that exit from the surface of the cathode hit the anode if they do not exit

from the surface at a central area of the sathode.

2. Arc deposition device according to claim 1, characierized in that the position and
geometry of the anode in relation 1o the cathode are chosean in such a manner that the
magnetic field lines hit the surface of the anode at an angle of over 45° and preferably

essaniially perpendicularly.

3. Arc deposiiion device according to claim 2, characterized in that the position and
geometry of the ancde in relation 1o the cathode are chosen in such a manner that the
magnetic field lines and the electric field lines that hit the anode run essantially parallel to

ane another,

4. Arc deposition device according 1o one of the preceding claims, characterized in
that in the central area measures have been taken that essentially prevent its erosion

during operation of the deposition device.

5. Arc deposition device according to claim 4, characterized in that the measures

comprise a shutter in the central area of the cathode surface.

6. Vacuum treatment device with a vacuum chamber and z substrate holder and

with an arc deposition device according to one of the preceding claims.



9 7. Vacuum treatment chamber according to claim 6, characterized in that the cathode of the arc
deposition device is kept in relation to the vacuum chamber on one potential that is floating, at the
same polarity or positive.

7. VMacuum treatment chamber according fo claim 6, characterized in that the
cathode of the arc deposition device is kept in relation to the vacuum chamber on one

potenitial that is floating, at the same polarity or positive.



