| GNI TI ON APPARATUS FOR ARC SOURCES The present invention relates to an
ignition device for igniting a high-current discharge of an electrical arc
evaporator in a vacuum coating system according to the preanble of claim
1. An arc evaporator as nentioned above, also called arc source or spark
source, is used for treating work-pieces under high vacuum in particular
for plasma etching and/or for coating. State of the Art Ignition devices
for arc. evaporation sources can essentially be divided into 3 groups: a)
Mechani cal cl osing and opening of a contact between the cathode and the
anode, wherein the current is limted typically to approx. 5A by neans of

a pre]éﬁpﬂghpﬂpp%wsq:dﬂmimﬁggrsepresent ed in figure 1. A stroke

novenen rings the fingertip of a trigger finger7 into contact with the
cathode 5 and the electric circuit is thus closed. ‘In figure 1, the
electric circuit is represented in a dotted line. The generator 3 is

| ocated in the open-circuit at an open-circuit voltage of typically 60-
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whi chclalma 1f.i ngertip is renoved fromthe cathode, a spark is generated at
the cathode surface. This is the initial plasna that is propagated by the
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figure 2. Inthis case, an electric sparkover generated by nmeans of a

hi gh- ¢@RtiNgge pul se from a pul se generator 13 generates an initial spark on

the target 5. The electric circuit
State of the Art

Ignition devices for arc evaporation sources can essentially be divided into 3 groups:

a) Mechanical closing and opening of a contact between the cathdde andthe anode,
wherein the current is limited typicaliy fo approx. 5A by means of a pre-resistance.
Such a mechanism is represented in figure 1. A stroke movement brings the
fingertip of a trigger finger 7 into contact with the cathode 5 and the electric circuit
is thus closed. In figure 1, the electric circuit is represented in a dotted line. The
generator 3 is located in the open-circuit at an open-circuit voltage of typically 60-
120V. The current passing through thé trigger finger 7 ié limited by the resistance 9
to a value on the order of approx. 5A. By releasing the electric circuit by means for
example of a further stroke movement, by which-the fingertip is removed from the
cathode, a spark is generét’ed at-the cathode surface. This is the initial plasma that
is propagated by the extremely dynamic generator 3. The corresponding electric

circuit is drawn in a dashed line.

b) Iignition of the arc discharge through an eiectric sparkover
This is achieved for example by means of a device according to figure 2. In this
case, an electric sparkover generated by means of a high-voltage pulse from a

pulse generator 13 generates an initial spark on the target 5. The electric circuit



2 driven by the pul se generator is illustrated in a dotted line. The
initial spark is propagated through the arc power supply 3. The
corresponding electric circuit is drawn in a dashed |line. The output stage
of the arc power supply nust generally be protected by a circuit 11 from

t he hi gh-voltage pulse. c)lgnition thfough an electrically conducting
bridge This is achieved for exanple means of a device according to
figure 3. Wiile the arc source is in operation, an isolator 17 placed
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So far, methods have been described that merely allow the spark at a cathode resp. a
target to be ignited. A device is known from the prior art that provides, in addition to the
stroke movement, also a rotation movement of the trigger finger.-By means of the

rotation movement, the trigger finger can be redirected from a first target onto at least a

further target.

 Sucha device is disciosed in US6998034, which discloses a rotatable and displaceable
trigger finger for igniting one or several arc sources. In the arrangement disclosed
therein, a rotation movement and a stroke movement make it possible to switch from
the target 1 to a target N (up to four targets, in the example). The disadvantage is

however that a complex drive design is required.

It would therefore be desirable to have an ignition device that can be used on several
targets on the basis of the mechanical opening and closing of a contact and which can

do without a compiex drive design.



3 Therefore enbodi ments of the present invention seek to propose an
ignition device that can be found in the group conprising the nmechanical
cl osing and opening of a contact, that is designed for several targets
and/ or wherein the contact part used for ignition is protected from
coating during the coating process. |n this connection, a trigger finger
is provided that is novable in such fashion that a novenent of the
fingertip is essentially possible only on a forced path, wherein the
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4 The invention wll now be explained by way of exanple on the basis of
the figures and by neans of different enbodi nents. Figure 4 shows a first
enbodi ment of the present invention with part of a vacuum chanber 21 on
which two targets 23, 25 are provided essentially in a first plane.
Additionally, an ignition device 27 with a trigger finger 29 and fingertip
31 is provided. The ignition deviced3gurther conprises an axle 33 on which
the trigger finger 29 is fixedly placed. According to the invention, the
axis of the axle 33 forns with the normal on the first plane an angle
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targets 507, 509, 511 are also shown in figure 5. _
According to another aspect of the present invention, there is provided a device

)

for the treatment of work-pieces under vacuum with an arc source as described
above.



5 The slotted el ement 505 is designed in such a manner that when the
trigger finger 501 is displaced along the rail 503, the path of the
fingertip touches the surface of the respective target. The one skilled in
the art wi-ll understand that this enbodi nent can be expanded to any nunber
of targets. The added advantage is tU?t the trigger finger 501, after a
successful ignition, can be nmoved into a park position outside the target
area. Figure 6 shows a further enbodi ment of the present invention, which
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placed. According fo the invention, the axis of the axie 33 forms with the normal on the
first plane an angle different from zero, so that the arc of circle on which the fingertip 31
moves when the ‘axle 33 rotates fies in a plane that crosses the plane defined by the
target in the region of the target. Thus the fingertip 31 of the trigger finger 29 can be

moved in reversible fashion from the one target surface 23 to the other target surface

25.

Thanks to the tilted axle 33, the trigger finger can establish a contact on the target
surface solely by a rotation movement. In the represented embodiment, the ignition
device is symmetrical in its function and can thus be used for two arc sources (targets)
placed next to one another. One particular advantage is that the trigger finger 29, after a
successful ignition, can be rotated to a park position outside the target area, at the
'V.zenith of the arc of circle. The trigger finger is thus only negligibly soiled during the
coatihg operation of the arc sources, which enables a long lifetime without cleaning. A
further advantage of this embodiment is that the trigger points, i.e. the points at which
the fingertip 31 touches the surfaces of the targets 23, 25, are reached automatically by
swivelihg the trigger finger. It is thus not necessary to adjust the distances or the sti‘oke

movement when the target surfaces changes, in particular through target erosion due to

the coating process.

Figure 5 shows a second embodiment of the present invention. A trigger finger 501 is in
this case mounted oh a rail 503 in a movable fashion so that it can be moved along the
rail. Furthermore, the trigger finger could be rotated around the rail 503 if the slotted
element 505 were not there to make the trigger finger move on a forced path when it is
displaced along the reil 503. Three targets 507, 509, 511 are also shown in figure 5.



SCat hode resp. target 7Trigger finger 9Resi stance 11Protective el ectric
circuit 13Pul se generator 15Resi stance bridge 171 nsul ator 19Conductive
| ayer 21Part of the vacuum chanber

5

The slotted element 505 is designed in such a manner-that when the trigger finger 501
is displaced along the rail 503, the path of the fingertip touches the surface of the
respective target. The one skilied in the art will understand that this embodiment can be
expanded o any number of targets. The added ad'vanta'ge is that the trigger finger 501,

after a successful ignition, can be moved into a park position outside the target area.

Figure 6 shows a further embodiment of the present invention, which represents in a
certain manner a combination of the first and of the second embodiments. The siotted
element mentioned in the second embod iment is formed here into a cylindrical sleeve
601. The trigger finger 603 can be rotated around an axis paralle! to the cylinder’s axis
and essentially in the cylinders center-point. The trigger finger is guided on a forced

‘path by the slotted element of the sleeve.

The invention has been described on the basis of examples with several targets. it must .
however be noted that the aspect of moving the ignition finger info a protected park
position before coating can aiso be used with advantage in the case where only one

target is to be ignited with the ignition finger.



23Target 25Target 27l gnition device 29Trigger finger 31Fingertip 33Axle
501Trigger finger 503Rail 505Slotted el enent

List of references

1 Vacuum chamber

3 Generator
) Cathode resp. target
7 Trigger finger

9 Resistance

11 Protective electric circuit
13 Pulse generator

157 Resistance bridgé
17 insulator

19 Conductive layer

21 Part of the vacuum chamber
23 Target '
25 Target

27 . lgnition device

29 | Trigger ﬁnger‘

31 Fingertip

33 Axle '

- 501 Trigger ﬂhger

503 Rail

505 Slotted element

507 Target

509 Target

511 Target

601 Sieeve

603 Trigger finger



507Tar get 509Target 511Target 601S|l eeve 603Trigger finger 7 Clains 1. Arc
source with a first target and a second target, wherein the first and
second target lie essentially in a first plane and an ignition device for
igniting a spark on the first target and on the second target is provided,
wherein the ignition device conpri ses, a trigger finger nounted novably in
such a manner that neans for noving the fingertip of the trigger finger to
the surface of the first target and to the surface of the second target
are provided, characterized in thaigihfpgs means for executing the novenent
include ,a drive fromthe linear drive group or rotation drive group and
the drive works together w th guiding neans in such a manner that the
fingert.i p, Atheourteiwitma firabvargebandcha secerditaraethwhaegin thatebandpeedd crosses

both tar gettésr'get lie essentially in a first plane and an ignition device for igniting a spark on
the first target and on the second target is provided, wherein the ignition device
comprises a trigger finger mounted movably in such a manner that means for
moving the fingertip of the trigger finger to the surface of the first target and'to the
surface of the second target are prdvided, characterized in that the means for
executing the movement inciude a drive from the linear drive group or rotation
drive group and the drive works together with guiding means in such a manner

that the fingertip, when driven, moves on a forced path that touches and/or

crosses both targets.

2. Arc source according to claim 1, characterized in that the means for executing
the movemenf corhprise an axle, whose axis is tilted on the first plane against the
normal, and in that the ignition finger is positioned rigidly on the axle and in that
the drive is a rotation drive that is capable of rotating the axle, and in that the

forced path consisis of an arc of ci'rclé ending respectively on the first and on the

second target.

3. Arc source according to claim 1, characterized in that the means for executing
the movement include an axie and in that the ignition finger is placed on the axle
in a movable manner such that the height of the fingertip, defined by the
perpendicular projection of the fingertip on the axle, is variable and the guiding
means are formed as a slotted element at a radial distance from the axle,

wherein the drive is a rotation drive.

4. Arc source according to claim 1, characterized in that the means for executing
the movement include a rail, on which the trigger finger is mounted in a linearly

movable manner and the guiding means are formed as a slotted element.

5. Arc source according to claim 4, characterized in that the drive is a linear drive.



2. Arc source accor di ng to claim1, characterized in that the means for

" executing the novenent conprise an axle, whose axis is tilted on the first

pl ane against the normal, and in that the ignition finger is positioned
rigidly on the axle and in that the drive is a rotati.on drive that is
capable of rotating the axle, and in that the forced path consists of an
arc of circle ending respectively on the first and on the second target.

3. Arc source according to claim1, characterized in that the nmeans for
executd ng te S%T&%&)l’dl kg glﬁln@l& aNAracRnded M thBeiheldiRel 98 rbta@dndritger is
pl aced on the axle in a v I'e manner such that the height of the
fingertip, vdtfiiiel tieg railearpke pedatgdcul ar proj ection of the fingertip on the
axle, is variable and the guiding neans are forned as a slotted el enent at
a radial di C 0, n drive. 4.
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executi ng taeeomiinteivedtie ofrtbk wiecadingiclhiman which the trigger finger is
nounted in a |inearly novabl e manner and the guiding neans are forned as a

lotted elepent. 5. A dj haracterized in that
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characterized in that the drive is a rotation drive with which the rail

can b, r ot @Werdbe addovding td elirh I8¢ bbingad plastaadtching bygiesces under vacuum wi th
an arc source according to one of the pr ecedi ng cl ai ns.




8. .Device according to claim7, being a coati hg system 9. Device
according to claim8, being a plasma etching system Abstract The
present invention relates to an ignition device for igniting a '

~high-current discharge of an electrical arc evaporator in a vacuum coati ng

system Ignition is perfornmed by rreags of mechanically closing and opening
a contact between the cathode and thé& anode. Contact is established by
means of an ignition finger that can nove on a forced path. On account of

the forced path, the ignition fingﬂﬁ“&ﬁﬁ be noved by means of a sinple
mechani cal drive to a park position, wnich is protected agai nst coating
and said ignition finger can also be used to ignite a second target.
Figure 4

The present invention relates to an ignition device for igniting a high-current discharge
of an-electrical arc evaporator in a vacuum coating system. ignition is performed by
means of mechanically closing and opening a contact between the cathode and the
-anode. Contact is-established by means of:an ignition fingerthat can-move on a forced
path. Onaccount of the forced path, the ignition finger-can-be'moved by means ofa
simple mechanical drive to a park position, which is protected-against coating,-and said
ignition finger can alsc be used to ignite a:second target.

Figure 4



